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1280_Firmware/ctap/aedsub.c
/*	Graphics terminal subroutines with DMA for AED's 767.
*****************************************************************
*								*
*	All rights reserved:	VENTURCOM INC.	1982,83		*
*								*
*	This source listing is supplied in accordance with	*
*	the Software Agreement you have with VenturCom and	*
*	the Western Electric Company.				*
*								*
*****************************************************************/

#include <stdio.h>

#define	AEDOUTDEV	"/dev/aedbytes"
#define	AEDOUTFD	aed6fd
#define	AEDOUTOP	aed6op

/*	There are 2 new entries to aedsubs - dmaraster and aoidma.
	Both are called from TAP - see TAP functions rda,wda,rrd,wrd.
	dmaraster and aoidma are similar to ibyte,obyte in that they
	mostly just open a file if not open if possible and then
	issue read or write, as the case may be.  They're different
	in that one arg is a read/write flag.  Also the DMA functions
	require buffers to start on an integer boundary.

	The scd(buf,n) routine has changed - n is BYTE count.

	Ibyte and obyte no longer care if their buffers start on
	integer boundaries.			

*/
 
		
#define AOIDMADEV	"/dev/aedimaoi"	
static int aed3op = 0;
static int aed3fd;

#define IMADMADEV	"/dev/aedimage"
static int aed1op = 0;
static int aed1fd;


static char	aeddbfl = 0;
static	int	aed5op = 0;
static	int	aed5fd;
static	int	aed6op = 0;
static	int	aed6fd;

/*	aed_dummy is used as a one byte buffer	*/
/*	to read/write the first byte when the users */
/*	buffer is on an odd address.		*/
	
static int 	aed_dummy;



obyte(aedbfr,i) 
char *aedbfr; 
unsigned i;	/*	BYTE count	*/
{
	register char *pntr;
	register j;
	if(aed6op == 0){
		if((aed6fd = open("/dev/aedbytes",2)) < 1){
	fprintf(stderr,"open err (aedsubs-obyte:/dev/aedbytes)\n");
			exit(1);
		}
		aed6op++;
	}
	if(i==0){
		printf("aed- zero byte count\n");
		return (-1);
	}
	if(aedbfr&1){
/*
fprintf(stderr,"warning-odd address buf (aedsubs-obyte)\n");
*/
		aed_dummy = *aedbfr++;
		if((j = write(aed6fd,&aed_dummy,1) != 1)){
			fprintf("write error %d\n",j);
			exit(1);
		}
		if(--i == 0)
			return;
	}
/* end of fix	*/

		if((j = write(aed6fd,aedbfr,i)) != i){
fprintf(stderr,"write err %d (aedsubs-obyte:/dev/aedbytes)\n",j);
			exit(1);
		}
		if(aeddbfl){
			pntr = aedbfr;
			for (j=0;j<i;j++)fprintf(stdout,"b%o\n",*pntr++);
		}
}

aoidma(aedbfr,i,rw)
char *aedbfr;
unsigned i;		/*	WORD count	*/
char rw;		/*	0=read, else write	*/
{
	int j;
	if(aedbfr &01){
		fprintf(stderr,"aoidma - odd address\n");
		exit(1);
	}
	if(i == 0){
		fprintf(stderr,"aoidma - zero word count\n");
		exit(1);
	}
	if(aed3op == 0){
		if((aed3fd = open(AOIDMADEV,2)) <0){
			fprintf(stderr,"open failed on DMAOUT\n");
			exit(1);
		} 
		aed3op++;
	}
	switch(rw){
	case 0:	/* read aoi	*/
		if(( j = read(aed3fd,aedbfr,i)) != i){
			fprintf(stderr,"aoidmain - read error\n");
			exit(1);
		}
		break;

	default: /* write aoi	*/
		if(( j = write(aed3fd,aedbfr,i)) != i){
			fprintf(stderr,"aoidmaout - write error\n");
			exit(1);
		}
		break;

	}	/* end of read/write switch	*/
}

dmaraster(aedbfr,i,rw)
char *aedbfr;
unsigned i;	/*	WORD count	*/
char rw;	/* 0= read, else write	*/
{
	int j;

	if(aedbfr & 1){
		fprintf(stderr,"raster - odd address\n");
		exit(1);
	}
	if(i == 0){
		fprintf(stderr,"dmaraster - zero word count\n");
		exit(1);
	}
	if(aed1op == 0){
		if((aed1fd = open(IMADMADEV,2)) < 0 ){
			fprintf(stderr,"open /image failed\n");
			exit(1);
		}
		aed1op++;
	}
	switch(rw){
	case 0:	/* read	*/
		if(( j=read(aed1fd,aedbfr,i)) != i){
			fprintf(stderr,"read raster failed %d %d\n",i,j);
			exit(1);
		}
		break;
	default: /* write	*/
		if((j=write(aed1fd,aedbfr,i)) != i){
			fprintf(stderr,"write raster failed %d %d\n",i,j);
			exit(1);
		}
		break;

	}	/* end of rw switch	*/
}

ibyte(aedbfr,n) 
char *aedbfr; 
unsigned n;	/*	BYTE count	*/
{
	char *pntr;
	register j;

	if(aeddbfl)fprintf(stdout,"ibyte(%o,%d);\n",aedbfr,n);

	if(aed6op == 0){
		if((aed6fd = open("/dev/aedbytes",2)) < 1){
	fprintf(stderr,"open error (aedsubs-ibyte:/dev/aedbytes)\n");
			exit(1);
		}
		aed6op++;

	}
	if(n == 0){
		fprintf(stderr,"ibyte - zero byte count\n");
		exit(1);
	}

	if(aedbfr&1){
/*
fprintf(stderr,"odd address buf (aedsubs-ibyte)\n");
*/
/* odd address fix -- roy 10/5/83 */
/*
user buffer is on odd address, so read first byte into
an even addressed temp, copy it to user buf, inc user pointer,
dec user count, read rest in usual way.
*/
		if((j = read(aed6fd,&aed_dummy,1)) != 1){
			fprintf(stderr," read error %d\n",j);
			exit(1);
		}
		*aedbfr++ = aed_dummy;
		if(--n == 0)
			return; 
	}
/* end of fix	*/

	if((j = read(aed6fd,aedbfr,n)) != n){
		fprintf(stderr,"read err %d (aedsubs-ibyte:/dev/aedbytes)\n",j);
		exit(1);
	}
	if(aeddbfl){
		pntr = aedbfr;
		for (j=0;j<n;j++)fprintf(stdout,"i%o\n",*pntr++);
	}
}

scd(aedbfr,i) 
char *aedbfr; 
unsigned i;	/*	BYTE count	*/

{
	register j;
	register char *pntr;
	if(aeddbfl)fprintf(stdout,"scd(%o,%d);\n",aedbfr,i);
	if(aed5op == 0){
		if((aed5fd = open("/dev/aedwrcmd",1)) < 1){
			fprintf(stderr,"open err (aedsubs:/dev/aedwrcmd)\n");
			exit(1);
		}
		aed5op++;
	}
	if(aedbfr&1){
		fprintf(stderr,"odd address buf (aedsubs-scd)\n");
		exit(1);
	}
	if(i == 0){
		fprintf(stderr,"scd - zero byte count\n");
		exit(1);
	}
	if((j = write(aed5fd,aedbfr,i)) != i){
		fprintf(stderr,"write err %d (aedsubs-scd:/dev/aedwrcmd)\n",j);
		exit(1);
	}
	if(aeddbfl){
		pntr = aedbfr;
		for (j=0;j<i;j++)fprintf(stdout,"d%o\n",*pntr++);
	}
}
aeddebug(arg){
	if(arg) arg = 1;
	if(arg != aeddbfl){	
		if(arg)printf("aed debug printing on:\n");		
		else printf("aed debug printing off.\n");
		aeddbfl = arg;
	}
}




1280_Firmware/ctap/aedv2.c
/*	Graphics terminal driver with DMA for AED's 767.
*	aed_v1.c is dma and interrupt per byte version.
*****************************************************************
*								*
*	All rights reserved:	VENTURCOM INC.	1982		*
*								*
*	This source listing is supplied in accordance with	*
*	the Software Agreement you have with VenturCom and	*
*	the Western Electric Company.				*
*								*
*	sample /dev entries for this driver			*
*	crw-rw-rw- 1 root    8,  0 Feb 18 19:08 /dev/aedtimage	*
*	crw-rw-rw- 1 root    8,  1 Feb 18 18:07 /dev/aedimage	*
*	crw-rw-rw- 1 root    8,  2 Nov 21 00:17 /dev/aedtimaoi	*
*	crw-rw-rw- 1 root    8,  3 Feb 24 18:18 /dev/aedimaoi	*
*	crw-rw-rw- 1 root    8,  4 Nov 21 00:17 /dev/aedtwrcmd	*
*	crw-rw-rw- 1 root    8,  5 Feb 19 06:57 /dev/aedwrcmd	*
*	crw-rw-rw- 1 root    8,  6 Feb 28 06:15 /dev/aedbytes	*
*	crw-rw-rw- 1 root    8,  7 Nov 21 00:17 /dev/aedclr	*
*								*
* source current as of 4/18/83 harvie h. branscomb 		*
* modded to correct ibyte problem caused by BYTA being cleared  *
* when any of the 4 controller registers are read 7-jul-83 by   *
* Steven P. Bischoff                                            * 
* modded to correct ibyte problems caused by interrupt on PBR	*
* ack.  see aedintr(). 10/83 Steven P. Bischoff,Roy H. Blackmer *
* modded to read/write >32767 bytes on /dev/aedbytes.  see	*
* case 6 in aedstart()	Roy H. Blackmer 12/83			*				
*****************************************************************/

#include <sys/param.h>
#include <sys/reg.h>
#include <sys/seg.h>
#include <sys/user.h>
#include <sys/tty.h>
#include <sys/buf.h>

	/* user defineable conditions follow: */
/*#define	DIAG	1	/* for dump on hang condition */
/*#define	DEBUG	1	/* for general debug prints */
/*#define	TDEBUG	1	/* for timeout debug prints */
/*#define 	VENIXC	1	/* define VENIXC for release C */
/*#define	PREPR	1	/* for default area of interest */
				/* and raster start position on open */
				/* of appropriate entries, engaged */
				/* by turning on PREBIT in minor device */
				/* above not implemented 4/18/83 */

#define	AEDADDR	0164040		/* hardware address of parallel interface */
				/* registers for AED graphics device */
	/* end of user defineable code */

	/* CSR bits */
#define	ABUSY	0100000
#define	BYTA	040000		/* byte assembled */
#define KRDY	020000		/* keyboard ready flag */
#define	DMADIR	020000		/* 1=read 0 =write */
#define	MTSEL	02000		/* multi terminal select */
#define NOINTR	01000		/* no interrupt on command out */
#define	INTR	0		/* the opposite */
#define	RESET	0400		/* 1= reset terminal */
#define	IE	0100		/* interrupt enable in csr2 */

	/* command codes */
#define	SKEY	066		/* send keystroke command */
#define	RRAST	0100		/* read raster direct */
#define	WRAST	0106		/* write raster direct */
#define	RAOI	057		/* read from area of interest */
#define	WAOI	056		/* write to area of interest */
#define	CDMA	052		/* command dma */
#define	AESC	033		/* escape command for termination */

	/* driver parameters */
#define	NMTRY	100	/* number of tries to reread csr if busy */
#define TIMCKTK	60	/* number of clock ticks between timeout calls */
#define	WAITSEC	10	/* number of intervals of above period to wait
			   before clearing driver */

	/* driver mode bits for aedmode */
#define	STOPPED	040000	/* code for AED idling (termination code sent) */
#define	SLOWING	020000	/* code for AED dma being terminated */
#define	CHNGMOD	010000	/* code for AED terminating before new xfr */
#define	TERMINA 004000	/* code for termination on first open and last close */
#define	ENDAOI	002000	/* end of aborted area of interest transfer */
#define	ODDADD	020	/* code for odd byte count transfers (in minor  */
			/* device number in driver) */
#define	PREBIT	010	/* flag for default aoi and raster processing */
			/* (in minor device number) */

struct {			/* device register layout */
	int	csr;	
	int	csr2;
	char	*addr;	
	int	wcount;
};

	/* static storage */
struct	devtab	aedtab;
int		aeduid	0;		/* current user id */
int		aeddir	0;		/* dma direction flag */
unsigned	aedibyt 0;		/* temporary byte in storage */
unsigned	aedmode = STOPPED;	/* driver mode */
unsigned	aedxmem;		/* extended mem address for int. ops */
/* ESC XCD */
int	aedstopcd = 60*256+27;	/* command dma stop command image */
int		aedcsrec;		/* temporary storage of csr */
char		aedctim = -1;		/* timeout counter */
char		*aedipntr;		/* mem address for interrupt ops */
long		aedbytc 0;		/* byte counter for interrupt ops */

int		pbrflag = 0;

#ifdef	DIAG
diagnose(){
	register struct buf *bp;
	if( (bp = aedtab.d_actf) != NULL ){
	printf("buf struct: addr %o, wc %o, dev %o, flags %o\n"
	,bp->b_addr,bp->b_wcount,bp->b_dev,bp->b_flags);
	}
	printf("aeduid %d, aeddir %o, aedibyt %o, aedmode %o, aedbytc %o%o\n"
	,aeduid,aeddir,aedibyt,aedmode,-aedbytc);
	printf("csr %o, csr2 %o, addr %o, wc %o\n",AEDADDR->csr,AEDADDR->csr2
	, AEDADDR->addr, AEDADDR->wcount);
}
#endif
aedioctl(dev, cmd, addr){
	extern lbolt;

	if( cmd == TIOCSETP ){
		aedclear();
	} else
		u.u_error = EINVAL;
}

aedopen(dev,mode) {
	extern lbolt;
	register i;
	if( aeduid!=0 && aeduid!=u.u_ruid && u.u_ruid!=0 ){
		u.u_error = ENXIO;
		return;
	}
	if( ((i =(dev&07)))==07 )
		aedclear();
	else{
		if(i==06)aedibyt = 0;
		AEDADDR->csr2 = IE;
         	if(aeduid==0){
       			if(AEDADDR->csr&ABUSY){
				u.u_error = ENXIO;
				return;
			} 
			if(i < 6){
				aedmode |= SLOWING;
				settimer();
				terminate();
			}
		}  
		aeduid = u.u_ruid;
	}
}

aedclose() {
	register i;

	if(aedmode < SLOWING) {
		if(AEDADDR->csr2&IE){
			i = spl5();
			aedmode |= SLOWING|TERMINA;
			settimer();
			terminate();
			splx(i);
		}
	}
	aeduid = 0;
}
aedtimo(){
#ifdef	TDEBUG
	printf(" |%d| ",aedctim);
#endif
	if((--aedctim) > 0) timeout( &aedtimo,1,TIMCKTK);
	else {
		--aedctim;
		if(aedctim == -1) {
#ifdef	DIAG
			diagnose();	
#endif
			aedclear();
		}else if(aedctim == -12) aedmode = STOPPED;
	}
}
aedclear(){
	register struct buf *bp;
	register int s;

/*        printf("clr csr= %o csr2= %o\n",AEDADDR->csr,AEDADDR->csr2); */
	s = spl5();
	aedibyt =  0;
	aedbytc = 0;
	AEDADDR->csr2 = 0;
	aedmode = SLOWING;
	AEDADDR->csr = RESET|AESC|NOINTR;
	settimer();
	aedctim = -10;
	AEDADDR->wcount = 0;
	killxfr();
	splx(s);
}

killxfr(){
	register struct buf *bp;
	while(( bp = aedtab.d_actf) != NULL ){
		bp->b_flags |= B_ERROR;
		iodone(bp);
		aedtab.d_actf = bp->av_forw;
	}
	aedtab.d_active = 0;
	AEDADDR->wcount = 0;
}

aedstrategy(abp) struct buf *abp; {
	register struct buf *bp;
	register s;

	bp = abp;
	bp->av_forw = 0;
	s = spl5();
	if( aedtab.d_actf == 0 )
		aedtab.d_actf = bp;
	else
		aedtab.d_actl->av_forw = bp;
	aedtab.d_actl = bp;
	if( aedtab.d_active==0 )
		aedstart();
	splx(s);
}

aedstart() {
	register struct buf *bp;
	register i;
	if( (bp = aedtab.d_actf) == NULL ){
		aedctim= 0;
		return;
	}
	settimer();

        if ((bp->b_dev&07) != 6)  /* only test wc if not ibyte or obyte */
           if(AEDADDR->wcount)return; 

#ifndef	N_MAP
	if( bp->b_flags&B_PHYS )
		mapalloc(bp);
#endif
	i = 0;
	if( bp->b_flags&B_READ )i = DMADIR;
	if(((bp->b_dev&06) != (aedmode&(~01)))||(i != aeddir)){
		if(aedmode == STOPPED){
			aedtab.d_active++;			

#ifdef	DEBUG
printf("m: %o\n",bp->b_dev );
#endif
			aeddir = i;
			switch((bp->b_dev&07)){
			case 0:	case 1:
				if( i )
					i |= RRAST|NOINTR;
				else
					i = WRAST|NOINTR;
				break;
			case 2:	case 3:
				if( i )
					i |= RAOI|NOINTR;
				else
					i = WAOI|NOINTR;
				break;
			case 4: case 5:
				if( i == 0 ){
					i |= CDMA|NOINTR;
					break;
				}
			case 6: 
				aedbytc = 
/*	force sign extension */	((long)(bp->b_wcount)) << 1;
				if(bp->b_dev&ODDADD) aedbytc++;
				aedipntr = bp->b_addr & 077; 
			aedxmem =((bp->b_xmem<<10)|((bp->b_addr>>6)&01777));
				if(i) aedmode = 7;
				else aedmode = 6;
				aedintr(1);
				return;
			default:
				u.u_error = ENODEV;
finish:				killxfr();
				aedstart();
				return;
			}

			aedmode = bp->b_dev&07;
			AEDADDR->csr = i;

		}else{
/*	set mode change bits and send appropriate termination command */
			if(aedmode&SLOWING)return;
#ifdef	DEBUG
printf("change mode code!\n");
#endif
			aedmode |= (SLOWING|CHNGMOD);
			terminate();
			return;
		}
	}
/* check for 18 bit wrap around here before starting */

	if(bp->b_xmem > 02){
		i = bp->b_wcount;
if((i = ((bp->b_xmem<<8)+(((bp->b_addr)-i)>>8))) > 01776){
		u.u_error = ENODEV;
printf("18b\n");
		aedmode |= SLOWING;
		terminate();
		killxfr();
		aedstart();
		return;
	}
#ifdef	DEBUG
	printf("check fit in 18 bit memory %o \n",i);
#endif
	}
/* now start up a DMA transfer by resetting wcount register */

	aedtab.d_active++;
	aedmode = bp->b_dev&07;
	AEDADDR->addr = bp->b_addr;
	AEDADDR->csr2 = (((bp->b_xmem&03) << 12)| IE) ;

#ifdef	DEBUG
printf("wc: %o\n",bp->b_wcount);
#endif

	AEDADDR->wcount = (bp->b_wcount) ;
}

/*	Changes made to the driver supplied by Venturcom are all
	in this routine (actually there's one in aedstart also).
	It's not really clear whether everything
	Steve and I did was necessary or even effectual.
	First he avoided touching controller registers if parallel bytes
	because that makes BYTA go away.  That didn't totally solve the
	no BYTA problem, however.   
	The thing that really made a difference was to eliminate the
	interrupt request when sending PBR.  That didn't actually
	work - subsequent writes would time out.  Requesting the 
	interrupt only when acking the last byte in solved that, and
	now everything seems to work fine. 

	
*/
aedintr(arg) {
	register  struct buf *bp;
	int a, d;
	unsigned ibyt;		
	int s;
#ifdef	DEBUG
printf("\nintmd%o; arg%o; wc%o; act%o; ctim %d; ibyt%o; bytc%o%o; "
,aedmode,arg,AEDADDR->wcount, aedtab.d_active,aedctim,aedibyt,-aedbytc);
#endif


/*	spl7() iff parallel bytes - just guessing	*/
/*	check csr iff parallel bytes - guessing again	*/

		s = spl7();
		if(((aedmode&7) != 7)&&((aedmode & 7) != 6)) 
			splx(s);
		else

/*	seems like aedibyt&BYTA should always be 0, but if SKS
	is implemented some version of this test will probably
	be needed
*/

/*		if((aedibyt&BYTA)==0){      if we haven't got a byte */
       			if((aedcsrec = AEDADDR->csr)&BYTA){  /* byte ready */
                                 aedibyt = aedcsrec;    /* save byte */
		                 while(AEDADDR->csr&BYTA) ;
	                        /* wait for not BYTA */
			 }
/*		} */
		if(aedctim > 0)aedctim = WAITSEC;
#ifdef	DEBUG
printf("csr%o",a);
#endif
		if(aedtab.d_active==0){
			if(aedmode&SLOWING){
				if(aedmode&ENDAOI){
					AEDADDR->wcount = 0;
				}
				if(aedmode&TERMINA) AEDADDR->csr2 = 0;
				aedmode = STOPPED;
			}
			if(aedmode == STOPPED){
				aedstart();
				return;
			}
		}
		if(aedtab.d_active&&((aedmode==7)||(aedmode==6))){
			if((aedmode==7)&&((aedibyt&BYTA)==0)){

/*	if arg presumably we entered for parallel bytes,in which
	case spl7() was done, so undo it.
*/
				if(arg){  spl5(); return;}
				aedibyt = aedcsrec;
				printf("~BYTA\n");
			}
#ifdef DEBUG
printf("\nbc%o %o; md%o; ib%o",-aedbytc,aedmode,aedibyt);
#endif

/* moved to entry	spl7();	*/
			a = UISA->r[0];
			d = UISD->r[0];
			UISA->r[0] = aedxmem;
			UISD->r[0] = 077406;
			if(aedmode == 6)ibyt=fuibyte(aedipntr);
			else suibyte(aedipntr,aedibyt);
			UISA->r[0] = a;
			UISD->r[0] = d;
/* before spl5() - guessing */			aedibyt = 0;
			spl5(); 
			if(++aedipntr == 0100){
				aedxmem++;
				aedipntr = 0;
			}
/*			if(aedcsrec & ABUSY){ */

/* why check ABUSY unless you want to write ? just guessing */
/* pbrflag is left over from a no longer present guess, not used  */

			if(aedmode == 6){
			for(d=0;d<NMTRY;d++){
				pbrflag = AEDADDR->csr;
				if  ((pbrflag & ABUSY) == 0)
					 break;
				if(d>(NMTRY-2))printf("bsy\n");
			} /* end for */
			} /* end if BUSY */
			if(aedmode == 6)
				AEDADDR->csr = ibyt | INTR;

/*	This really made the difference - INTR only on last byte in. */
/*	Why I don't know.  On the other hand, why would you want an	*/
/*	interrupt on command out when you're about to get one when	*/
/*	BYTA comes true?	*/

			else{
				AEDADDR->csr = (aedbytc == -1) ?
					        AESC| INTR :
						AESC| NOINTR;
			}
			if(++aedbytc) return;
			aedmode |= SLOWING;
		} else{
			if(arg == 1)return;
					/* allow driver to return if forced
					entry from start routine */
			else if((aedtab.d_active==0)&&((aedmode&(0177776))==2)){
#ifdef	DEBUG
				printf("AED:aoi lim\n");
#endif
				u.u_error = ENODEV;
				AEDADDR->wcount = 0;
				aedmode = 2|ENDAOI;
			}
			if((aedmode & 1) == 0){
				aedmode |= SLOWING;
				terminate();
			}							
		}
/*
comment           if (((aedmode && 7) != 7)&((aedmode && 7) !=6)){ 
                  printf("wc int\n"); end comment
  		if(aedtab.d_active&&(AEDADDR->wcount==0)){
			bp = aedtab.d_actf;
			if(bp){
				bp->b_resid = 0;
				aedtab.d_actf = bp->av_forw;
				iodone(bp);
			}
			aedtab.d_active = 0;
		}
  comment       } end comment
		aedstart();
*/


/*	this is a reorganization of the above, with a correct
	test for avoiding wcount if parallel bytes.
*/
		if(aedtab.d_active == 0){
			aedstart();
			return;
		}
		if(((aedmode & 7) != 7) &&
		   ((aedmode & 6) != 6)){
			if(AEDADDR->wcount != 0){
				aedstart();
				return;
			}
		}
		bp = aedtab.d_actf;
		if(bp){
			bp->b_resid = 0;
			aedtab.d_actf = bp->av_forw;
			iodone(bp);
		}
		aedtab.d_active = 0;
		aedstart();
		return;		
}

terminate(){
	if((aedmode&06) == 04){
		AEDADDR->csr2 = IE;
		AEDADDR->addr = &aedstopcd;
		AEDADDR->wcount = 0177777;
	}
	else   AEDADDR->csr = AESC|aeddir;
            
#ifdef	DEBUG
	printf("term");
#endif
}

aedread(dev) {

	if(u.u_count&01){
		u.u_count++;
		dev |= ODDADD;
	}
	aphysio(aedstrategy, dev, B_READ);
}

aedwrite(dev) {

	if(u.u_count&01){
		u.u_count++;
		dev |= ODDADD;
	}
	aphysio(aedstrategy, dev, B_WRITE);
}
settimer(){

	register int s;
		s = spl6();
		if(( aedctim < 0)){
#ifdef TDEBUG
	printf("set\n");
#endif
			timeout(&aedtimo,1,TIMCKTK);
		}
		aedctim = WAITSEC;
		splx(s);
}






1280_Firmware/ctap/doit.
:
:	basic sequence for updating VENIX TAP users to
:	version2 of TAP.
:
:					Roy Blackmer, AED
:					12/11/83
:
echo "making directory /u0/tap_update"
mkdir /u0/tap_update;cd /u0/tap_update;pwd
echo "extracting update from floppy"
tar xvf /dev/rx02 
echo "copying TAP library to /usr/lib"
cp libAED2.a /usr/lib
cp tapc /usr/bin
echo "installing new AED graphics terminal driver."
ar r /usr/sys/DEVLIB aedv_2.o
echo "making new VENIX"
cd /usr/sys/conf
make venix23
echo "now reboot and respond to the & prompt with"
echo "usr/sys/conf/venix"





1280_Firmware/ctap/notes.doc
12/22/83	changed tcp.h and tapv02.c
Used to get at bytes of an int using a structure
struct{ char lobyte; char hibyte;};
int i;
	i.lobyte = this; i.hibyte = that;

structure was defined in tcp.h

Now tcp.h has macros LSB(i) and MSB(i) to do the same thing

LSB(i) = this; MSB(i) = that;

in a more portable fashion - some C compilers don't implement
the full K & R and are more likely to support the new method.
Also there is a slight improvement in the generated code, in the
case where i is int *.




1280_Firmware/ctap/readme.
README -	this document.
aedsub.c -	interface between tapv02.c (TAP) 
		and aedv_2.c (driver).
aedv_2.c -	source for the driver.
aedv_2.o -	created by 
		cc -c -O aedv_2.c
		part of /usr/sys/DEVLIB.
doit -		shell program that installs aedv_2.o in
		/usr/sys/DEVLIB, puts the TAP library
		libAED2.a in /usr/lib and makes a new venix.
libAED2.a -	created by
		cc -c -O tapv02.c
		cc -c -O aedsub.c
		ar r libAED2.a aedsub.o tapv02.o
		ranlib libAED2.a
tap.doc -	essential reading for TAP users.
tap.lis -	essential reading for users of previous versions
		of TAP.
tapc -		a shell program for compiling c programs that
		use TAP.  The command
		tapc myprog
		compiles myprog.c, names the output file myprog.
		tapc assumes libAED2.a is in /usr/lib.
tapv02.c -	source code for TAP.
tcp.h -		an include file for tapv02.c

	The shell program doit is basically all you
	need to get the new TAP etc. installed.
	If your system is anything like mine you
	will have to make some room on your system
	partition /dev/rl0.sys in order to put the
	tap library in /usr/lib and install the driver.
	Before you run doit you should read the rest
	of this document and make sure you're ready to
	doit.

	The old version of the driver will have to be
	removed from /usr/sys/DEVLIB.

	It's a good idea to make a scratch directory
	on the user partition to keep backups of the
	files that will be affected, so why don't you
	login as root and do something like

mkdir /u0/scratch
cd /u0/scratch
mv /usr/lib/libAED.a  . 	move old TAP library
ar x /usr/sys/DEVLIB aedv_1.o	extract old driver
ar d /usr/sys/DEVLIB aedv_1.o	delete from DEVLIB

	Just as an aside, a rodent got into my system
	last week.  I had to reformat my Winchester.
	Backups are one of my favorite things.  Have you 
	made one lately ?
	
	The next section of this document is the text of doit.
	Look it over, make sure it seems reasonable for your
	system.  You can edit doit to suit your needs.  Just
	make sure files that depend on each other can 
	continue to do so.  The dependencies are given in 
	list above.
						Roy Blackmer, AED
						12/12/83
	
:
:	basic sequence for updating VENIX TAP users to
:	version2 of TAP.
:
:					Roy Blackmer, AED
:					12/11/83
:
echo "copying TAP library to /usr/lib"
cp libAED2.a /usr/lib
cp tapc /usr/bin
echo "installing new AED graphics terminal driver."
ar r /usr/sys/DEVLIB aedv_2.o
echo "making new VENIX"
cd /usr/sys/conf
make venix23
echo "now reboot and respond to the & prompt with"
echo "usr/sys/conf/venix"





1280_Firmware/ctap/tapc.
cc -o $1 $1.c -lAED2 -lm




1280_Firmware/ctap/tapv02.c
/*	tapv02.c						*/

/*	TAP - version 2		11/2/83		Roy Blackmer, AED */


/*	functions are grouped as follows :
	------ functions available on 512, 767 and 1024	-----
	------ misc. subs - txt, encode, alf, tapint. ------
	------ functions available on 767 and 1024 -------
	------ functions available on 1024 only	------
	------ functions available on 512 only ------
	------ new functions (Colorware series) -----
*/


/*	rearranged and CAI bug fixed 11/17/83			*/
/*								*/
/*	removed	ordcmd() and auto command DMA option from	*/
/*	aedsub.c.  following define patches calls		*/
/*	to ordcmd - ice	has no find and	replace	. 11/30/84	*/

/*	changed DSK so that 0 length codes are allowed.		*/
/*	this was done because the terminal allows it and it's	*/
/*	the only way a PFK can regain its default meaning (if	*/
/*	any) after having been defined with DSK or DPK.		*/	

/*	5/27/84	added commands available with Colorware series.	*/
	
#include "tcp.h"	/* must	be in same directory */

#define	ordcmd(buf,n) obyte(buf,n)

static int	xspace = 8,	/* charsize set	by sap,	used by	txt	*/
		yspace = 12;

static char aedbf[AEDBFMAX];	/* usually used	to pass		*/
				/* data to ibyte, obyte.	*/
static char aedct[AEDCTMAX];	/* used	by sct(), rct()	for	*/
				/* color table reads/writes	*/



jus(addr)		/* jump	user subroutine	*/
int addr ;
{
	aedbf[0] = JUS;
	aedbf[1] = MSB(addr);
	aedbf[2] = LSB(addr);
	obyte(aedbf,3);
}

lmr(addr,bytnum,byt)	/* load	microprocessor ram */
int addr,bytnum;
char byt[];
{
	aedbf[0] = LMR;
	aedbf[1] = MSB(addr);
	aedbf[2] = LSB(addr);
	aedbf[3] = MSB(bytnum);
	aedbf[4] = LSB(bytnum);
	obyte(aedbf,5);
	obyte(byt,bytnum);
}
sse(addr16)	/* set stack end */
int addr16;
{
	aedbf[0] = SSE;
	aedbf[1] = MSB(addr16);
	aedbf[2] = LSB(addr16);
	obyte(aedbf,3);
}

sap(size, font,	xspac, yspac, link)
int size, font,	link;
int xspac, yspac;
{
	register char *bufptr =	aedbf;

	xspace = xspac;		/*  xspace and yspace are	*/
	yspace = yspac;		/* parameters of txt		*/

	*bufptr++ = SAP;
	*bufptr++ = size;
	*bufptr++ = font;
	*bufptr++ = xspace;
	*bufptr++ = yspace;
	*bufptr	= link;
	obyte(aedbf, 6);
}

hom()			/* return alpha	cursor to first	character of top */
{			/* line	 */
	aedbf[0]= HOM;
	obyte(aedbf,1);
}

sbc(color)			/* set background color	*/
int color;
{
	aedbf[0] = SBC;
	aedbf[1]= color;
	obyte(aedbf,2);
}
sec(color)	/* set current color */
int color;
{
	aedbf[0] = SEC;
	aedbf[1] = color;
	obyte(aedbf,2);
}

/*	load RGB triples for colors add	.. add+n-1
	with the bytes in red[],green[],blue[].
*/

sct(add, n, red, green,	blue)	/* set color look-up table */
int  add, n;
char red[], green[],blue[];
{

	register char	*ct;
	register char	*r = red,
			*b = blue,
			*g = green;
	 char	*last;

/*	ensure 0<n<=256	- 0 means 256	*/

	if( (n &= 0377)	== 0)
		n = 256;

/*	ensure add is a	valid color number - 0..255	*/

	add &= 0377;

/*	make sure there's n colors starting with color add
*/
	if(add + n > 256){
		printf(" sct **	first =	%d count = %d\n",add,n);
		printf(" first + count must be < 257\n");
		exit(1);
	}

/*	everything is ok - issue command	*/

	aedbf[0] = SCT;
	aedbf[1] = add;
	aedbf[2] = n;
	obyte(aedbf, 3);


	last = aedct + n * 3; /* last =	last needed pos	in aedct +1 */

/*	splice the three arrays	into a sequence	of rgb triples	*/

	for(ct = aedct;	ct < last; ){
		*ct++ =	*r++;
		*ct++ =	*g++;
		*ct++ =	*b++;
	}
	obyte(aedct, last - aedct);
}


swm(mask)	/* set write mask */
int mask;
{
	aedbf[0] = SWM;
	aedbf[1] = mask;
	obyte(aedbf, 2);
}

srm(m1,m2,m3,m4)	/* set read masks */
int m1,m2,m3,m4;
{
	aedbf[0] = SRM;
	aedbf[1] = m1;
	aedbf[2] = m2;
	aedbf[3] = m3;
	aedbf[4] = m4;
	obyte(aedbf,5);
}

sbl(color,r,g,b,ontime,oftime)	/* set blink */
int color,r,g,b,ontime,oftime;
{
	aedbf[0] = SBL;
	aedbf[1] = color;	/* color number	to blink */
	aedbf[2] = r;		/* red,green,blue	*/
	aedbf[3] = g;		/* values for blink	*/
	aedbf[4] = b;
	aedbf[5] = ontime;	/* time	to display color as itself */
	aedbf[6] = oftime;	/* time	to display color as r,g,b  */
	obyte(aedbf,7);		/* time	is in units of refresh rate*/
}


scc(color1,color2,bltime)	/* set cursor colors */
int color1,color2,bltime;
{
	aedbf[0] = SCC;
	aedbf[1] = color1;
	aedbf[2] = color2;
	aedbf[3] = bltime;
	obyte(aedbf,4);
}

scp(ctype,constraint,plane)	/* set cursor parameter	*/
int ctype,constraint,plane;
{

	switch(ctype){

	case 'L' :	/* full	screen T square	cursor	*/
	case '+' :	/* "+" shaped cursor	*/
	case 'X' :	/* "X" shaped cursor	*/

		aedbf[0] = SCP;
		aedbf[1] = ctype;
		aedbf[2] = constraint &	127;
		aedbf[3] = plane;
		obyte(aedbf,4);
		return;

	default	:
		printf(" scp **	invalid	cursor type : %d\n", ctype);
		printf(" valid types are L + X\n");
		exit(0);
	}
}

ejc()				/* enable joystick cursor */
{
	aedbf[0] = EJC;
	obyte(aedbf,1);
}

djc()				/* disable joystick cursor */
{
	aedbf[0] = DJC;
	obyte(aedbf,1);
}

rcp(x,y)	/* read	cap  */
int *x,*y;
{
	aedbf[0] = RCP;
	ordcmd(aedbf, 1);
	ibyte(aedbf, 3);

/*	terminal returns x,y packed in 3 bytes -
	first byte is bits 11-8	of x, 11-8 of y,
	next 2 bytes are bits 7-0 x, 7-0 y
*/
	MSB(*x) = ( aedbf[0] >> 4 ) &0x0F;
	LSB(*x) = aedbf[1];

	MSB(*y) = aedbf[0] & 0x0F;
	LSB(*y) = aedbf[2];
}

rjp(x,y)	/* Read	joystick position */
int *x,*y;
{
	aedbf[0] = RJP;
	ordcmd(aedbf, 1);
	ibyte(aedbf, 3);

/*	see rcp	above for returned value format	*/

	MSB(*x) = (aedbf[0] >> 4) & 0x0F;
	LSB(*x) = aedbf[1];

	MSB(*y) = aedbf[0] & 0x0F;
	LSB(*y) = aedbf[2];
}

dca(x,y)				/* draw	cursor absolute	*/
int x,y;
{
	encode(&aedbf[1],x,y);
	aedbf[0]= DCA;
	obyte(aedbf,4);
}
ecu()				/* erase cursor	unconditionally	*/
{
	aedbf[0]= ECU;
	obyte(aedbf,1);
}
sac(color)			/* set alpha cursor color */
int color;
{
	aedbf[0]= SAC;
	aedbf[1]=color;
	obyte(aedbf,2);
}

mov(x, y)	/* move	cap */
int x, y;
{
	aedbf[0] = MOV;

/*	terminal wants x,y packed into 3 bytes as follows :
		byte 1 : x bits	11-8, y	bits 11-8
		byte 2 : x bits	7-0
		byte 3 : y bits	7-0
	encode accomplishes this.
*/

	encode(&(aedbf[1]),x,y);
	obyte(aedbf, 4);
}

mvr(dx,	dy)	/* move	cap relative   -127 < dx,dy < 127 */
int dx,	dy;
{
	aedbf[0] = MVR;
	aedbf[1] = dx;
	aedbf[2] = dy;
	obyte(aedbf, 3);
}

dfr(x, y)	/* draw	filled rectangle */
int x, y;
{
	aedbf[0] = DFR;
	encode(aedbf+1,	x, y);
	obyte(aedbf, 4);
}

wpx(color)		/* write a pixel */
int	color;
{
	aedbf[0] = WPX;
	aedbf[1] = color;
	obyte(aedbf, 2);
}

wmp(dx,dy)		/* write multiple pixels. */
char dx[], dy[];	/* after writing i'th pixel */
			/* terminal does mvr(dx[i],dy[i]). */
			/* if both dx[i] and dy[i] */
			/* are zero, it's done	*/
{
	register char *px = dx,
		      *py = dy,
		      *bp = aedbf;

	int i; /* #dx,dy pairs to send,	inc. terminator	*/

/*	find out how many dx,dy	pairs there are	to send. */
/*	there's	at least 1 - the mandatory 0,0 terminator. */
/*	for no good reason we insist that there	be at most */
/*	32767 of them.					*/

	i = 1;	/* at least */

	while( (*px || *py) && (i > 0) ){
		px++;
		py++;
		i++;
	}

	if(i < 0){
		printf(" wmp **	too many pixels, 32767 max \n");
		exit(0);
	}

/*	issue command	*/

	aedbf[0] = WMP;
	obyte(aedbf,1);

/*	send the i  dx,	dy pairs,	*/
/*	sizeof(aedbf) bytes at a time.	*/

	px = dx;
	py = dy;

	for(;;){
		bp = aedbf;
		while(bp < aedbf + AEDBFMAX - 1){
			*bp++ =	*px++;
			*bp++ =	*py++;
			if(--i == 0){
				obyte(aedbf,bp - aedbf);
				return;
			}
		}
		obyte(aedbf,AEDBFMAX);
	}
}

rpx(col)	/* read	pixel */
int *col;	/* return color	number at CAP	*/
		/* both	in *col	and as function	value */
{
	aedbf[0] = RPX;
	ordcmd(aedbf,1);
	ibyte(aedbf,1);
	return(*col = aedbf[0] & 0377);
}

dva(x, y)	/* draw	vector absolute	*/
int x, y;
{
	aedbf[0] = DVA;
	encode(aedbf+1,	x, y);
	obyte (aedbf, 4);
}

dvr(dx,dy)			/* draw	vector relative	*/
int dx,dy;
{
	aedbf[0] = DVR;
	aedbf[1] = dx;
	aedbf[2] = dy;
	obyte(aedbf,3);
}

dmv(dx,dy)		/* draw	multiple vectors */
char dx[],dy[];		/* only	difference between dmv	*/
			/* and wmp is the opcode.	*/
{
	register char *px = dx,
		      *py = dy,
		      *bp = aedbf;
	int    i = 1;


	while( (*px || *py) && (i > 0) ){
		px++; py++; i++;
	}

	if(i<0){
		printf(" dmv **	too many vectors, 32767	max\n");
		exit(0);
	}

	aedbf[0] = DMV;
	obyte(aedbf,1);

	px = dx;
	py = dy;

	for(;;){
		bp = aedbf;
		while(bp < aedbf + AEDBFMAX - 1){
			*bp++ =	*px++;
			*bp++ =	*py++;
			if(--i == 0){
				obyte(aedbf,bp - aedbf);
				return;
			}
		}
		obyte(aedbf,AEDBFMAX);
	}
}

bfl(color)				/* boundary fill */
int color;
{
	aedbf[0] = BFL;
	aedbf[1] = color;
	obyte(aedbf,2);
}

/*	set line style.		*/
/*	scale is ridiculous,	*/
/*	TAP really should map	*/
/*	(1,2,4,8) -> (255,85,17,1)	*/

sls(pattern,scale)	/* set line style */
int pattern,scale;
{
	switch(scale){

	case 255:	/* scale factor	is 1	*/
	case 85:	/* scale factor	is 2	*/
	case 17:	/* scale factor	is 4	*/
	case 1:		/* scale factor	is 8	*/

		aedbf[0]= SLS;
		aedbf[1] = pattern;
		aedbf[2] = scale;
		obyte(aedbf,3);
		return;

	default:
		printf(" sls **	bad scale arg :	%d\n",scale);
		printf(" use one of 255,85,17,1\n");
		exit(0);
	}
}

spf(pat)		/* set pattern fill */
int pat;
{
	if( (pat < 0) || (pat >	15) ){
		printf(" spf **	bad pattern number %d\n", pat);
		printf(" pattern number	must be	in 0..15\n");
		exit(0);
	}
	aedbf[0] = SPF;
	aedbf[1] = pat;
	obyte(aedbf,2);
}

wip(n16,byt)	/* write incremental plotter mode */
int n16;	/* number of direction codes in	byt */
char byt[];	/* direction codes, 2 per byte	*/
{
	register int n = n16;

	aedbf[0]= WIP;
	aedbf[1]= ( n >> 8 );
	aedbf[2]= n;
	n/=2;
	obyte(aedbf,3);
	obyte(byt,n);
}

/*	Write n	special	font characters.	*/
/*	code[i]	is a special font identifier.	 */
/*	After special font char	code[i]	has been */
/*	written, terminal does a move relative	*/
/*	dx[i],dy[i].				*/

wsf(n,code,dx,dy)	/* write special font */
int n;
register char code[],dx[],dy[];
{

	char *last = code + n;

	aedbf[0] = WSF;
	obyte(aedbf,1);

	while(code < last){
		aedbf[0] = *code++;
		aedbf[1] = *dx++;
		aedbf[2] = *dy++;
		obyte(aedbf,3);
	}
	aedbf[0] = 0;
	obyte(aedbf,1);
}

dcl(rad)	/* draw	circle	*/
int rad;
{
		aedbf[0] = DCL;
		aedbf[1] = rad & 127;
		obyte(aedbf, 2);
}

frr(dx,	dy)	/* draw	filled rectangle relative */
int dx,	dy;
{
	aedbf[0] = FRR;
	aedbf[1] = dx;
	aedbf[2] = dy;
	obyte(aedbf, 3);
}

dfc(rad)	/* draw	fat circle */
int rad;
{
	aedbf[0]= DFC;
	aedbf[1]= rad &	127;
	obyte(aedbf,2);
}


dsp(patnum,pattern)		/* define stipple pattern */
int patnum;
register char pattern[];
{
	register char *bp = aedbf;

	if( (patnum < 1) || (patnum > 15) ){
		printf(" dsp **	pattern	number must be in 1..15\n");
		printf("	pattern	number = %d\n",patnum);
		exit(0);
	}
	*bp++ =	XTD;
	*bp++ =	DSP;
	*bp++ =	patnum;
	while(bp < &aedbf[11])
		*bp++ =	*pattern++;
	obyte(aedbf,11);
}



ifl()			/* interior fill */
{
	aedbf[0]= IFL;
	obyte(aedbf,1);
}

ofl()		/* overlay fill	*/
{
	aedbf[0]=OFL;
	obyte(aedbf,1);
}

gfl(mask,bcolor)	/* generalized overlay fill */
int mask,bcolor;
{
	aedbf[0]= GFL;
	aedbf[1]=mask;
	aedbf[2]=bcolor;
	obyte(aedbf,3);
}

dsf(code,hsize,vsize,n,mask,bits)	/* define special font */
int code,hsize,vsize;
register char mask[],bits[];
int n;
{
	int num;
	register char *last = mask+n;

	aedbf[0] = DSF;
	aedbf[1] = code;
	aedbf[2] = hsize;
	aedbf[3] = vsize;
	obyte(aedbf,4);

	num=(hsize*vsize+7)/8;

	while( mask < last ){
		obyte(mask++,1);
		obyte(bits,num);
		bits +=	num;
	}
	aedbf[0]=0;
	obyte(aedbf,1);
}

esf(hsize,vsize,dx,dy)	/* erase special font */
int hsize,vsize,dx,dy;
{
	aedbf[0] = ESF;
	aedbf[1] = hsize;
	aedbf[2] = vsize;
	aedbf[3] = dx;
	aedbf[4] = dy;
	obyte(aedbf,5);
}

/*	dai now	requires 2 x,y pairs as	arguments. */
/*	the first pair define CAP, second pair	*/
/*	define 'opposite corner' of AOI.	*/

dai(capx, capy,	oppx, oppy)	/* define area of interest */
int capx, capy,	oppx, oppy,;
{
	aedbf[0] = MOV;			/* aedbf[0..3] hold */
	encode(&aedbf[1], capx,	capy);	/* MOV(capx,capy) code */

	aedbf[4] = DAI;			/* aedbf[4..7] hold	*/
	encode(&aedbf[5],oppx, oppy);	/* DAI(oppx,oppy code	*/

	obyte(aedbf, 8);
}


/*	read horizontal	runs from AOI			*/
/*	byt must be at least 2*isize+1 bytes long.	*/
/*	byt gets up to isize color/count pairs,	+ the	*/
/*	null byte terminator sent by the terminal.	*/
/*	returns	number of count/color pairs read.	*/

rhr(isize,byt)
int isize;
char byt[];
{
	register int i;
	register char *bp = byt,
			*last =	byt + (isize <<	1);
	aedbf[0]= RHR;
	ordcmd(aedbf,1);
	ibyte(bp,1);	/* read	first count	*/

	while((bp<last)	&& *bp){	/* if there's room and count !=	0 */
		ibyte(aedbf,2);
		*++bp =	aedbf[0];	/* buffer this color	*/
		*++bp =	aedbf[1];	/* and next count	*/
	}
	/* if bp < last	then *bp = 0 and less than isize pairs were */
	/* read. figure	out how	many there are and return it.	*/

	if(bp<last)
		return((bp-byt)>>1);

	/* bp =	last. if *bp ==	0 thats	good, we got isize runs	*/
	/* else	we have	array overflow,	so gobble up the rest	*/
	/* of the color/count pairs and	quit	*/

	if(*bp == 0)
		return(isize);

	do{	/* gobble */
		ibyte(aedbf,2);	/* get color,count */
	}while(	aedbf[1] );	/* while count != 0 */

	printf(" aed: ** rhr **	 array overflow	\n");
	exit(0);

}

/*		RHS -- read AOI, starting at CAP.	*/
/*		read entire AOI	into byt, n MUST be	*/
/*		number of bytes	in AOI as previously	*/
/*		defined	via DAI	command.		*/


rhs(n,byt)
int n;
char byt[];
{
	aedbf[0]=RHS;
	ordcmd(aedbf,1);
	ibyte(byt,n);
}

whc(n16,byt)	/*write	horizontal scan	( non AOI ) */
int n16;
char byt[];
{
	aedbf[0] = WHC;
	aedbf[1] = MSB(n16);
	aedbf[2] = LSB(n16);
	obyte(aedbf,3);
	obyte(byt,n16);
}

whr(byt)	/* write horizontal runs */
char byt[];
{
	register int i;
	register char *bp = byt;

	aedbf[0]= WHR;
	obyte(aedbf,1);

/*	byt is a sequence of count/color pairs,	terminated
	by a count of zero.  find the length of	the sequence
	and send it.  length must be < 32768.
*/

	for ( i=0; (i >= 0) && *bp; i+=2, bp +=2);
	if ( i < 0 ) {
		 printf( " aed:	** whr ** error	!\n " );
		 exit(0);
	}
	i++;
	obyte(byt,i);
}

whs(n,byt)	/* write horizontal scan */
int n;
char byt[];
{
	aedbf[0]= WHS;
	obyte(aedbf,1);
	obyte(byt,n);
}

whu(n,byt)	/* write horizontal run	alternate */
int n;
char byt[];
{
	if ( byt[n-1] != 0 ) {
		printf(	" aed: ** whu ** no termination	! \n " );
		exit(0);
	}
	aedbf[0]= WHU;
	obyte(aedbf,1);
	obyte(byt,n);
}

/*	this code forces the reserved bits to	*/
/*	zero - needs to	be changed if they ever	*/
/*	acquire	meaning.			*/
/*	probably we should also	make sure that	*/
/*	bit 5 (16 bit transfers) is set, but	*/
/*	that may be crossing the line between	*/
/*	doing for and doing to.			*/

suc(byt)	/* set up counters for dma */
int byt;
#define	RESERVED (128+64)	/* most	significant 2 bits */

{
	aedbf[0]= SUC;
	aedbf[1]= (byt & ~RESERVED);
	obyte(aedbf,2);
}

drl(val)	/* define LED register */
int val;
{
	aedbf[0] = DRL;
	aedbf[1] = val;
	obyte(aedbf, 2);
 }

dpk(keyno,icode)		/* define programmable key */
int keyno;
register char icode[];
{
	register char *bp = aedbf,
		      *last =  &(aedbf[10]);

	if( (keyno < 0)	|| (keyno > 7) ){
		printf(" dsk **	bad key	number : %d\n",	keyno);
		printf(" key number must be in 0..7\n");
		exit(0);
	}

	*bp++ =	DPK;
	*bp++ =	keyno;

	while( (bp < last) && (*icode) )
		*bp++ =	*icode++;
	if(bp <	last)
		*bp++ =	0;
	obyte(aedbf, bp	- aedbf);
}

dsk(nkey,nbytes,byte)		/* define soft key */
char byte[];
register int nkey,nbytes;
{

	if( (nkey >=0)	&& (nkey < 8)
	&&  (nbytes >= 0) && (nbytes < 16) ){
		aedbf[0] = DSK;
		aedbf[1] = nkey;
		aedbf[2] = nbytes;
		obyte(aedbf,3);
		if(nbytes)
			obyte(byte,nbytes);
		return;
		}
	else{
		printf(" dsk **	invalid	arg(s) :\n");
		printf(" key = %d, count = %d\n",nkey, nbytes);
		printf(" must have key in 0..7,	count in 0..15\n");
		exit(0);
	}
}

scs(byt)	/* set console status */
int byt;
{
	aedbf[0] = SCS;
	aedbf[1] = byt;
	obyte(aedbf,2);
}

esc()	/*  ESC	- Enter	interpreter mode.  */
{
	aedbf[0] = ESC;
	ordcmd(aedbf, 1);
}

xxx()	/* exit	interpeter, enter text mode	*/
	/* recommend you use alf(), since xxx()	*/
	/* unfortunately causes	a CR to	be	*/
	/* performed in	single char mnemonic mode */

{
	aedbf[0] = XXX;
	obyte(aedbf,1);
}

/*	a frequent source of difficulty	is omitting
	sif('P') after the original tapint().  tapint should
	probably do it,	but then where would those people
	who actually want serial be ?
*/

sif(type)	/* select interface for	returning */
int type;	/* data	to host			*/
{
	switch(type){

	case	'S': /*	return data via	serial interface	*/
	case	'P': /*	    "	"	parallel "		*/
	case	'M': /*	return keystrokes over serial,other	*/
		     /*	over parallel				*/
	case	'D': /*	display	(don't send) returned data	*/

		 aedbf[0] = SIF;
		 aedbf[1] = type;
		 obyte(aedbf,2);
		 return;

	default:
		printf(" sif **	invalid	arg ** %c\n", type);
		printf(" use one of S P	M D\n");
		exit(0);
	}
}

ers()		/* erase  screen */
{
	aedbf[0] = ERS;
	obyte(aedbf, 1);
}


ffd()			/* form	feed */
{
	aedbf[0]= FFD;
	obyte(aedbf,1);
}

opt(opt1,value)			/* set programmable option switch */
int  opt1,value;
{

	if( (opt1 >= 0)	&& (opt1 < 8) ){
		aedbf[0] = OPT;
		aedbf[1] = opt1;
		aedbf[2] = (value ? 1 :	0);
		obyte(aedbf,3);
		}
	else{
		printf(" opt **	invalid	arg %d\n",opt1);
		printf(" option	must be	in 0..7\n");
		exit(0);
	}
}
rst()				/* reset the terminal */
{
	aedbf[0]=RST;
	obyte(aedbf,1);
	sleep(-60);		/* wait	a second	*/
}

scr()		/* send	carriage return	*/
{
	aedbf[0] = SCR;		/* ask for CR */
	ordcmd(aedbf,1);	/* wait	for it */
	ibyte(aedbf,1);
}

sbr(main,aux)			/* set baud rate */
int main,aux;
{
	if(  ( ((main <	8) && (main >= 0)) || (main == '.') )
	   &&
	     ( ((aux < 8) &&  (aux >= 0))  || (aux == '.' ) )  ){
		aedbf[0] = SBR;
		aedbf[1] = main;
		aedbf[2] = aux;
		obyte(aedbf,3);
		}
	else{
		printf(" sbr **	invalid	arg(s) %d %d\n", main, aux);
		printf(" args must be in 0..7\n");
		exit(0);
	}
}

/*	wait delay/60 seconds before sending	*/
/*	serial data to host.			*/

std(delay)	/* set turnaround delay	*/
int delay;
{
	aedbf[0] = STD;
	aedbf[1] = delay;
	obyte(aedbf,2);
}

sho(x10)		/* set horizontal origin */
int x10;		/* to some value in 0..1023 */
{
	aedbf[0] = SHO;
	aedbf[1] = MSB(x10) & 03;
	aedbf[2] = LSB(x10);
	obyte(aedbf,3);
}

svo(y10)	/* set vertical	origin */
int y10;	/* to some value in 0..1023 */
{
	aedbf[0] = SVO;
	aedbf[1] = MSB(y10) &	03;
	aedbf[2] = LSB(y10);
	obyte(aedbf,3);
}

/*	return horizontal origin in ox and as function	*/
/*	value.	returned value is in 0..1023		*/

rho(ox)				/* read	horizontal origin */
int *ox;
{
	aedbf[0]= RHO;
	ordcmd(aedbf,1);
	ibyte(aedbf,2);

	MSB(*ox) = aedbf[0] &	03;
	LSB(*ox) = aedbf[1];

	return(*ox);
}

/*	return current vertical	origin in y and	as	*/
/*	function value.	 value returned	is in 0..1023  */

rvo(y)				/* read	vertical origin	*/
int *y;
{
	aedbf[0] = RVO;
	ordcmd(aedbf,1);
	ibyte(aedbf,2);

	MSB(*y) = aedbf[0] & 03;
	LSB(*y) = aedbf[1];
	return(*y);
}

szr(x,y)	/* set zoom register */
int x,y;
{
	if( (x<1) || (x>16) || (y<1) ||	(y>16) ){
		printf(" szr **	bad zoom factor(s): %d %d\n",x,y);
		printf(" zoom factors must be in 1..16\n");
		exit(0);
	}
	aedbf[0] = SZR;
	aedbf[1] = x;
	aedbf[2] = y;
	obyte(aedbf,3);
}


hsr(dx)			/* horizontal scroll relative */
int dx;
{
	aedbf[0] = HSR;
	aedbf[1] = dx;
	obyte(aedbf,2);
}

vsr(dy)		/* vertical scroll relative */
int dy;
{
	aedbf[0] = VSR;
	aedbf[1] = dy;
	obyte(aedbf,2);
}

bso(x10,y10)		/* set horizontal and vertical origins */
int x10,y10;
{
	aedbf[0]= BSO;
	aedbf[1]= MSB(x10) & 03;	/* h and v origins must	be */
	aedbf[2]= LSB(x10);		/* in 0..1023		   */
	aedbf[3]= MSB(y10) & 03;
	aedbf[4]= LSB(y10);
	obyte(aedbf,5);
}
dpa()				/* disable pan */
{
	aedbf[0]= DPA;
	obyte(aedbf,1);
}

epa()			/* enable panning */
{
	aedbf[0]= EPA;
	obyte(aedbf,1);
}


dtm(ixo,iyo,ixscal,iyscal)	/* define tablet mapping */
int ixo,iyo;
int ixscal,iyscal;
{
	aedbf[0] = DTM;
	aedbf[1] = MSB(ixo);
	aedbf[2] = LSB(ixo);
	aedbf[3] = MSB(iyo);
	aedbf[4] = LSB(iyo);
	aedbf[5] = ixscal;
	aedbf[6] = iyscal;
	obyte( aedbf,7);
}

etc(key,iflag,icode,ix,iy)	/* enable tablet cursor	and read cursor	*/
int *key,*iflag,*icode;		/*  position */
int *ix,*iy;
{
	aedbf[0] = ETC;
	aedbf[1] = 126;	/* 126 is tablet id char	*/
	ordcmd(aedbf,2);

/*	poll tablet until id char comes	back

	*key = 0;
	while( *key != 126 ){
		ibyte(key,1);
	}
*/
	ibyte(&aedbf[2],5);	/* aedbf[2] because we're not	*/
				/* done	with aedbf[0]		*/

	*iflag = (aedbf[2] >> 4	) &15;
	*icode = aedbf[2] & 15;
	MSB(*ix) = aedbf[3];
	LSB(*ix) = aedbf[4];
	MSB(*iy) = aedbf[5];
	LSB(*iy) = aedbf[6];

	aedbf[1]=0;	/* disable tablet */
	obyte(aedbf,2);
}

etp(idchar)		/* enable (idchar!=0) disable (idchar=0) tablet	*/
int idchar;
{
	aedbf[0] = XTD;
	aedbf[1] = ETP;
	aedbf[2] = idchar;
	obyte(aedbf,3);
}

rtp(idchar,istat,ix,iy)	/* read	tablet position	*/
int *idchar,*istat;
int *ix,*iy;
{
	aedbf[0]= RTP;
	ordcmd(aedbf,1);
	ibyte(aedbf,6);

	*idchar	= aedbf[0];
	*istat = aedbf[1];
	MSB(*ix) = aedbf[2];
	LSB(*ix) = aedbf[3];
	MSB(*iy) = aedbf[4];
	LSB(*iy) = aedbf[5];
}

stp(parm)	/* set tablet parameters */
int parm;
{
	aedbf[0] = XTD;
	aedbf[1] = STP;
	aedbf[2] = parm;
	obyte(aedbf,3);
}
/*****************************************************/

/*	DMA specific functions appear below	*/

/* aoidma and dmaraster	are new	entries	in aedsubs.c	*/

extern aoidma(),	/* for r/w access to /dev/aedimaoi	*/
       dmaraster();	/* for r/w access to /dev/aedimage	*/

/*	rflag, wflag are passed	as parameters to the	*/
/*	above functions	by the below functions.		*/

static char rflag = 0;	/* requests  read	*/
static char wflag = 1;	/* requests write	*/

/*	Please note that the parameters	to	*/
/*	these DMA functions differ from	similar	*/
/*	non DMA	functions - n is buffer	size	*/
/*	in WORDS and the buffer	is required to	*/
/*	to be on an even address.		*/
/*	It may be good practice	to declare	*/
/*	your buffer and	access it as follows:	*/
/*

#define	DMABUFSIZE 'some even number of	bytes'
int dmabuf[ DMABUFSIZE / 2 ];	 declare as int	for even address
				 2 bytes per int, so size = nbytes/2

char *dmabytes = (char *)dmabuf;  dmabytes is a	char pointer that can
				  be used as if	it were	an array name,
				  we'll	use it to get at the bytes in
				  dmabuf

	for(i=0;i<DMABUFSIZE; i++)
		dmabytes[i] = 'some byte value';
*/



/*	Read Direct from AOI - DMA function.	*/
/*	n should equal AOIsize,	where AOIsize	*/
/*	is half	the number of pixels in	the AOI	*/
/*	defined	in a previous DAI command.	*/
/*	buf must be at least 2*n bytes long,	*/
/*	and start on an	even address.		*/

rda(buf,n)
int n;
{
	aoidma(buf,n<<1,rflag);
}

wda(buf,n)	/* same	as rda,	except write instead of	read	*/
int n;
char *buf;
{
	aoidma(buf,n<<1,wflag);
}

/*	Read Raster Direct	*/
/*	buf must be at least		*/
/*	2*n bytes long and start on an even add.	*/

rrd(buf,n)
int n;
char *buf;
{
	dmaraster(buf,n<<1,rflag);
}

wrd(buf,n)	/* as above, write instead of read	*/
int n;
char *buf;
{
	dmaraster(buf,n<<1,wflag);
}

/*	end of DMA functions	*/

/********************************************************
*							*
*		miscellaneous subroutines		*
*							*
*********************************************************/


tapint(arg1, arg2)
int arg1, arg2;		/* no current usage	*/
{
	esc();
	rst();
	esc();
}

/* conversion of x,y coord. to xy20 format */

encode(add, x, y)
register char *add;
int x,y;
{
	*add++ = (MSB(x) << 4) | (MSB(y) & 15);
	*add++ = x;
	*add = y;
}


alf()	/*  ALF	- Enter	alphanumeric mode.  */
{
	aedbf[0] = ALF;
	ordcmd(aedbf, 1);
}

txt(buf, dir)	/* Print text string, exit interpreter ON. */
register char *buf;/* Pointer to text aedbfer. Ignore '\n', stop on 0. */
int dir;	/* if(dir == 0)	print left; else print down; */
{
	static char iobuf[] = {' ', ESC, MVR, 0, 0, ALF};
	register char	*blast;	/* pointer to end of printable text */

	alf();			/* switch to alpha.	*/
	switch(dir){

		case 0 : /* print left */

			for(;;){

			/* advance buf to next printable
			 char or end of	text (null byte) */

			while( (*buf) && !(printable(*buf)) )
				buf++;

			if(*buf	== 0) /* end of	text */
				break;

			blast =	buf;

			/* advance blast to next unprintable
			  char or end of text */

			while( (*blast)	&& (printable(*blast)) )
				blast++;

			obyte(buf, blast - buf);
			buf = blast;
			}

		default	: /* print down	*/

				    /* xspace, yspace (	set in sap()) are */
			iobuf[3] = -xspace; /* args to MVR, called after */
			iobuf[4] = -yspace; /* each char output.	*/

			while(*buf){
				if( printable(*buf) ){
					iobuf[0] = *buf;
					obyte(iobuf,sizeof(iobuf));
				}
				buf++;
			}
			break;

	} /* end of switch */
	esc();
	return;
}

/*	end of miscellaneous subroutines	*/

/************************************************
*						*
*	functions available on 767, 1024	*
*						*
*************************************************/

dfp(tmp_color,vnum,xycoor)	/* draw	filled polygon	*/
int tmp_color;		/* flag	color			*/
int vnum;		/* number of polygon vertices	*/
register int (*xycoor)[2];
{
	register int (*last)[2]	= xycoor[vnum];

	if(vnum	< 3){
		printf(" dfp **	too few	vertices : %d\n",vnum);
		exit(1);
	}

	aedbf[0] = DFP;
	aedbf[1] = tmp_color;
	aedbf[2] = MSB(vnum);
	aedbf[3] = LSB(vnum);
	obyte(aedbf,4);

	for( ; xycoor <	last; xycoor++ ){
		encode(aedbf,(*xycoor)[0], (*xycoor)[1]);
		obyte(aedbf,3);
	}
}

/*	read num rgb triples from color	table	*/
/*	starting with color number startloc,	*/
/*	into red, green, blue, each of which	*/
/*	must be	at least num bytes long.	*/

rct(startloc,num,red,green,blue)	/* read	color look-up table */
int startloc,num;
char red[], green[], blue[];
{
	int numx3;
	register char	*ct;
	register char	*r = red,
			*g = green,
			*b = blue;
	char	*last;

	aedbf[0]= XTD;
	aedbf[1]= RCT;
	aedbf[2]= startloc;

/*
	make sure that we don't	ask for	more of
	the color table	than there is to get,
	else ibyte will	hang.
*/
	startloc &= 0377;
	if( (num &= 0377) == 0)
		num = 256;
	if(startloc + num > 256)
		num = 256 - startloc;
	aedbf[3] = num;
	ordcmd(aedbf,4);
	numx3 =	num * 3;

	ibyte(aedct, numx3);
	last = aedct + numx3;

	for(ct = aedct;	ct < last; ){
		*r++ = *ct++;
		*g++ = *ct++;
		*b++ = *ct++;
	}
	return;
}
lat(basecol,rlknum)		/* load	color table number with	*/
int basecol;			/* user	defined	antialiasing ramp */
register char rlknum[];

/*	note that this routine uses aedct for output buffer.	*/
/*	idea is	not to do 2 obytes if we can do	it with	one.	*/
/*	for no good reason aedbf is 16 bytes, we need 19 here	*/
/*	for commands and data.					*/
{
	register char *bp = aedct;

	if( (basecol > 7) || (basecol <	0) ){
		printf(" lat **	invalid	base color %d\n", basecol);
		printf(" base color must be in 0..7\n");
		exit(0);
	}
	*bp++ =	XTD;
	*bp++ =	LAT;
	*bp++ =	basecol;
	while(bp < &aedct[19])
		*bp++ =	*rlknum++;
	obyte(aedct,19);
}
aav(arg)		/* anti-aliased	vector mode */
int arg;
{
	switch(arg){
	case 0:	/* turn	off anti-aliasing */
	case 1:	/* enable AAV, don't init color	table for default */
	case 2:	/* enable AAV, set up color table for default */

		aedbf[0] = XTD;
		aedbf[1] = AAV;
		aedbf[2] = arg;
		obyte(aedbf,3);
		return;
	default:
		printf(" aav **	invalid	arg : %d\n");
		printf(" valid args are	0 1 2\n");
		exit(0);
	}
}
elp(xsize,ysize)	/* draw	ellipse	*/
register int xsize,ysize;
{
	long f,xx,yy;

	xx = (xsize &= 0377);
	yy = (ysize &= 0377);
	xx *= xsize;
	yy *= ysize;

/*	terminal wants
	f = ( (min(x,y)/max(x,y)) ** 2 ) * 255)
	rounded	to nearest int,	f,x,y in 0..255
*/
	if( xx > yy)
		f = ( yy*255 + xx/2)/xx	;
	else
		f = ( xx*255 + yy/2)/yy	;

	aedbf[0]= XTD;
	aedbf[1]= ELP;
	aedbf[2]= xsize;
	aedbf[3]= ysize;
	aedbf[4]= f;
	obyte(aedbf,5);
}
blg(arg)				/* enable/disable blue line grid */
int arg;
{
	aedbf[0] = XTD;
	aedbf[1] = BLG;
	aedbf[2] = arg ? 1 : 0;
	obyte(aedbf,3);
}
/*	set Tektronix window size to 9 bits	*/
/*	if wsize = 0, 10 bits if n != 0.	*/

stw(wsize)
int wsize;
{
	aedbf[0]= XTD;
	aedbf[1]= STW;
	aedbf[2]= ( wsize ? 1 :	0);
	obyte(aedbf,3);
}

mar(xleft,xright)	/* set margin */
int xleft,xright;
{
	aedbf[0] = XTD;
	aedbf[1] = MAR;
	aedbf[2] = MSB(xleft);
	aedbf[3] = LSB(xleft);
	aedbf[4] = MSB(xright);
	aedbf[5] = LSB(xright);
	obyte(aedbf,6);
}

/*	end of functions available on 767, 1024	*/

/************************************************
*						*
*	functions available on AED 1024	only	*
*						*
*************************************************/

/*	select character size	*/
/*	arg	charsize	*/
/*	1	5 x 6		*/
/*	2	7 x 9		*/
/*	3	5 x 6 (double)	*/
/*	4	7 x 9 (double)	*/

chr(arg)
int arg;
{

	if( (arg > 0) && (arg <	5) ){
		aedbf[0] = XTD;
		aedbf[1] = CHR;
		aedbf[2] = arg;
		obyte(aedbf,3);
	}
	else{
		printf(" chr **	invalid	arg %d\n");
		printf(" arg must be in	1..4\n");
	}
}

/*	copy area of interest, to an area of similar	*/
/*	size and shape whose lower left	corner is at	*/
/*	x, y.						*/

cai(x,y)
int x, y;
{
	aedbf[0] = XTD;
	aedbf[1] = CAI;
	encode(&(aedbf[2]), x, y);
	obyte(aedbf,5);
}

/*	rotate area of interest.		*/
/*	area of	interest is scrolled down	*/
/*	arg rows, with wraparound at the top.	*/

rot(arg)
int arg;
{
	aedbf[0] = XTD;
	aedbf[1] = ROT;
	aedbf[2] = arg;
	obyte(aedbf,3);
}

/*	display	terminal status			*/
/*	shows version #, CAP, current color	*/
/*	on the display monitor.			*/

aed()
{
	aedbf[0] = XTD;
	aedbf[1] = AED;
	obyte(aedbf,2);
}

rzr(x,y)		/* read	zoom registers	*/
int *x,	*y;
{
	aedbf[0] = XTD;
	aedbf[1] = RZR;
	ordcmd(aedbf,2);
	ibyte(aedbf,2);

	*x = aedbf[0];
	*y = aedbf[1];
}

/*	peek into terminal memory	*/
/*	pek(addr) returns the byte at	*/
/*	addr as	a function value, 0..255*/

pek(addr)
int addr;
{
	aedbf[0] = XTD;
	aedbf[1] = PEK;
	aedbf[2] = MSB(addr);
	aedbf[3] = LSB(addr);

	ordcmd(aedbf,4);
	ibyte(aedbf,1);
	return(	aedbf[0] & 0377); /* no	sign extension,	thanks */
}

/*	poke into terminal memory	*/
/*	pok(addr,byte) does what you	*/
/*	might expect.			*/

pok(addr,byte)
int addr, byte;
{
	aedbf[0] = XTD;
	aedbf[1] = POK;
	aedbf[2] = MSB(addr);
	aedbf[3] = LSB(addr);
	aedbf[4] = byte;
	obyte(aedbf,5);
}

/*	mask fill.			*/
/*	boundary pixels	are ....	*/
/*	area is	filled with ...		*/

/*	not implemented	yet

mfl()

{
	aedbf[0] = XTD;
	aedbf[1] = ?
	aedbf[2] = ?
	obyte(aedbf,?);
}
*/

/*	end of AED 1024	specific functions	*/

/************************************************
*						*
*	512 specific functions			*
*						*
*************************************************/

sup(arg)	/* enable/disable auto roam	*/
int arg;
{
	aedbf[0] = SUP;
	aedbf[1] = arg ? 1 : 0;
	obyte(aedbf,2);
}

sar(xysign,xrate,yrate)		/* set auto roam */
int xysign,xrate,yrate;
{
	aedbf[0] = SAR;
	aedbf[1] = xysign;
	aedbf[2] = xrate;
	aedbf[3] = yrate;
	obyte(aedbf,4);
}

/*	end of 512 specific functions.	*/

/********************************/
/*	Colorware functions	*/
/********************************/

erd()		/* erase displayed video memory	*/
{
	aedbf[0] = XTD;	
	aedbf[1] = ERD;
	obyte(aedbf,2);
}

dra(x,y)	/* draw rectangle absolute */
int x, y;
{
	aedbf[0] = XTD;
	aedbf[1] = DRA;
	encode(aedbf+2,x,y);
	obyte(aedbf,5);
}

drr(dx, dy)	/* draw rectangle relative */
int dx, dy;
{
	aedbf[0] = XTD;
	aedbf[1] = DRR;	
	aedbf[2] = dx;
	aedbf[3] = dy;
	obyte(aedbf,4);
}

rhc(buf,n)	/* read horizontal scan, inverse of WHC */
char buf[];
int n;
{
	aedbf[0] = XTD;
	aedbf[1] = RHC;
	aedbf[2] = MSB(n);
	aedbf[3] = LSB(n);
	obyte(aedbf,4);
	ibyte(buf,n);
}

sop(port)
int port;
{
	aedbf[0] = XTD;
	aedbf[1] = SOP;
	aedbf[2] = port;
	obyte(aedbf,3);
}

sgt(bptype);
int bptype;
{
	aedbf[0] = XTD;
	aedbf[1] = SGT;
	aedbf[2] = bptype;
	obyte)aedbf,3);
}	




1280_Firmware/ctap/tcp.h


/*	tcp.h -- header	file for tapv02.c	*/

/*	in comments below '767 only' means	*/
/*	not available on 512			*/
/*	NA 1024 means this command is a 1024 NOP */

#define ERD '4'
#define DRR '2'
#define DRA '3'
#define RHC '5'
#define SOP '6'
#define PAI '7'
#define SGT 'G'
	
#define	AAV 36		/* NA 512 */
#define	AED 46
#define	BFL 66
#define	BLG 37		/* NA 512 */
#define	BSO 103
#define	CAI 43		/*	1024 only	*/
#define	CHR 45		/*	1024 only	*/
#define	COP 41		/* not implemented - yet */
#define	DAI 114
#define	DCA 112
#define	DCL 79
#define	DFC 110
#define	DFP 33		/*	NA 512	*/
#define	DFR 111
#define	DJC 100
#define	DMV 109
#define	DPA 38
#define	DPK 78		/*	NA 1024	*/
#define	DRL 61		/*	NA 1024	*/
#define	DSF 55
#define	DSK 37		/*	NA 1024	*/
#define	DSP 33
#define	DTM 50
#define	DVA 65
#define	DVR 108
#define	ECU 53
#define	EJC 85
#define	ELP 34		/*	NA 512	*/
#define	EPA 104
#define	ERS 126
#define	ESC 27
#define	ESF 57
#define	ETC 51
#define	ETP 39		/* bingo says 25 -- wrong */
#define	FFD 12
#define	FRR 44
#define	GFL 36		/*	NA 512	*/
#define	GS  29		/* not implemented */
#define	HOM 95
#define	HSR 119
#define	IFL 73
#define	JUS 59
#define	LAT 38		/* NA 512	*/
#define	LMR 58
#define	MAR 42		/* NA 512, manual says 58 -- wrong */
/* #define MFL ??		/* mask	fill, 1024 only	*/
#define	MOV 81
#define	MVR 105
#define	PEK 48		/* peek	into terminal memory, 1024 only	*/
#define	POK 49		/* poke	into terminal memory, 1024 only	*/
#define	OFL 86
#define	OPT 40
#define	RCP 106
#define	RCT 35		/* NA 512	*/
#define	RDA 47
#define	RHO 121
#define	RHR 97
#define	RHS 116
#define	RJP 113
#define	ROT 44		/*	1024 only	*/
#define	RPX 89
#define	RRD 64
#define	RST 48
#define	RTP 124
#define	RVO 122
#define	RZR 47		/*	1024 only	*/
#define	SAC 123
#define	SAP 94
#define	SAR 36		/* 512 only	*/
#define	SBC 91
#define	SBL 52
#define	SBR 98
#define	SCC 99
#define	SCD 42		/* not implemented in TAP, see aedsub.c	*/
#define	SCP 93
#define	SCR 62
#define	SCS 96
#define	SCT 75
#define	SDA 27
#define	SEC 67
#define	SEN 71
#define	SHO 102
#define	SIF 72
#define	SKS 54		/* not implemented in TAP (or driver)	*/
#define	SLS 49
#define	SPF 34
#define	SRM 77
#define	SSE 125
#define	STD 39
#define	STP 40
#define	STW 41		/* NA 512	*/
#define	SUB 26
#define	SUC 63
#define	SUP 45		/* 512 only */
#define	SVO 101
#define	SWM 76
#define	SZR 69
#define	VSR 120
#define	WDA 46
#define	WHC 117
#define	WHR 92
#define	WHS 88
#define	WHU 115
#define	WIP 118
#define	WMP 107
#define	WPX 84
#define	WRD 70
#define	WSF 56
#define	XCD 60		/* not implemented */
#define	XTD 43
#define	XXX 13		/* in single char mode,	this actually sends
			   a CR, probably better you use alf()	*/

#define	ALF 1		/* as in tap.ftn, same purpose as XXX */
			/* but without CR	*/

	/* global variables */


extern int xspace, yspace;	/* charsize set	by sap()	*/
				/* and referenced by txt() */

#define	AEDBFMAX 16		/* sizeof(aedbf)	*/
extern char aedbf[];		/* used	as a buffer for	talking	*/
				/* with	obyte,ordcmd,ibyte etc.	*/

#define	AEDCTMAX 768		/* sizeof(aedct)		*/
extern char aedct[];		/* color table buffer, used by	*/
				/* rct(), sct()			*/

		/* TAP/driver interface	functions -	*/
		/* see aedsub.c				*/

extern	obyte(),	/* obyte writes to the graphics terminal*/
	ibyte(),	/* ibyte reads the graphics terminal	*/
	dmaraster(),	/* for non AOI DMA			*/
	aoidma(),	/* for DMA to/from AOI			*/
	scd();		/* for command DMA			*/

#include <stdio.h>	/* for reporting errors	*/
#define	printable(c) ( (c >= ' ') && (c	<= '~')	) /* used by txt() */

/*	LSB and MSB are efficient but machine dependent	*/
/*	macros for accessing the most and least 	*/
/*	significant bytes of an integer.  The assumptions*/
/*	are that an integer is 2 bytes, with the least	*/
/*	significant byte preceding the most, and that a */
/*	char is a byte.					*/
/*	The argument to LSB or MSB may not be a register*/
/*	since C does not allow taking the address of a	*/
/*	register variable.				*/

#define LSB(i) (*((char *)(&i)))
#define MSB(i) (*(((char *)(&i))+1))





1280_Firmware/dbgr/1024.h
	title	"1024 constants"
;
;	Machine-dependent constants for the 1024
;

intvec	equ	0x7f2
nmivec	equ	0x7f5
brkvec	equ	0x7fe

auxsta	equ	0xc
auxdat	equ	0xd

dirpag	equ	0x2700
dbgstk	equ	dirpag-4
inisp	equ	dbgstk-68
inipc	equ	0xe00
inipsw	equ	0x34




1280_Firmware/dbgr/1024.ini
	title	"1024 Hardware Initialization"
	psect	code

dbgini:
	php
	rep	#0x20	; 16 bit mem

	per	brk
	pla
	sta	brkvec	; init brk vector

	per	nmi
	pla
	sta	nmivec	; init nmi vector
	sta	intvec	; init int vector
	sep	#0x20
	lda	#0x4c	; jmp instruction
	sta	nmivec-1
	sta	intvec-1
	sta	brkvec-1
	plp
	rts
	end




1280_Firmware/dbgr/1280.h
	title	"1280 constants"
;
;	Machine-dependent constants for the 1280
;

intvec	equ	0x7fc0	; thru 7fff, 16 long vectors,quad aligned.
nmivec	equ	0x7fb4		; Soft reset/stack overflow.
brkvec	equ	0x7fb0		

auxsta	equ	0x1a		; in bank 0xf0 (control)
auxdat	equ	0x10		;   " (data)

dirpag	equ	0x4000	
dbgstk	equ	dirpag-4
inisp	equ	dbgstk-68
inipc	equ	0x0
inipsw	equ	0x34		; native mode, 8 bit mx, SEI.




1280_Firmware/dbgr/1280.ini
	title	"1024 Hardware Initialization"
	psect	code

dbgini:
	php
	sep	#0x20	; 8 bit memidx

	phk			; get dbgr program bank
	pla
	sta	nmivec+2
	sta	brkvec+2

	rep	#0x20	; 16 bit memidx

	per	brk
	pla
	sta	brkvec	; init brk vector

	per	nmi
	pla
	sta	nmivec	; init nmi vector
	plp
	rts
	end




1280_Firmware/dbgr/1kjmps.asm
	title "1024 firmware entry points"
	;
	; aed 1024 firmware entry points
	;

.zero	struct	0177646
.put	struct	3	; put chr into fifo
.get	struct	3	; get byte from parallel or serial intf
.hexb	struct	3	; read 2 chrs, conv to hex C set if err
.div	struct	3	; divide # in y,x by a quo in x rem in a
.beeps	struct	3	; ring bell
.dchar	struct	3	; display chr
.ff2	struct	3	; erase and home
.getb	struct	3	; get decoded opn byte
.gcoor	struct	3	; get coordinates , return in newx, newy
.decin	struct	3	; get 16 bit unsigned decimal y,x
.gsn	struct	3	; get sign ext byte x = high a = low
.get2	struct	3	; get 16 bit opn into y,x
.sendb	struct	3	; send 8 bit number in a
.send2	struct	3	; send 16 bit number in y,x
.sendc	struct	3	; send coordinates of CAP
.decout	struct	3	; send decimal digits y,x <= 2560
.send	struct	3	; send a byte to host
.push	struct	3	; push a y=-1 on overflow
.pop	struct	3	; pop a y=-1 on underflow
.line	struct	3	; draw line from cap to (newx,newy)
.vblan	struct	3	; wait for vertical interval
.messo	struct	3	; output msg (adr on stack)
.adsub	struct	3	; obsolete
.aget	struct	3	; input from aux port
.auxou	struct	3	; output to aux port
.zsc	struct	3	; update zoom position
klint	struct	3	; nmi indr jmp
	struct	1
chksum	struct	2	; prom checksum
nmivec	struct	2	; nmi vector
resvec	struct	2	; reset vector
intvec	struct	2	; int/brk vector
	ends




1280_Firmware/dbgr/dasm.asm
	title	"Opcode Disassembly Tables"
	psect	code
;
;	65816 opcode length / name table
;
;	00 = implied		1 byte
;	01 = a			1 byte
;	02 = <dir		2 bytes
;	03 = <dir,x		2 bytes
;	04 = <dir,y		2 bytes
;	05 = (<dir)		2 bytes
;	06 = (<dir),y		2 bytes
;	07 = (<dir,x)		2 bytes
;	08 = [<dir]		2 bytes
;	09 = [<dir],y		2 bytes
;	10 = offset,s		2 bytes
;	11 = (offset,s),y	2 bytes
;	12 = abs		3 bytes
;	13 = abs,x		3 bytes
;	14 = abs,y		3 bytes
;	15 = (abs)		3 bytes
;	16 = (abs,x)		3 bytes
;	17 = rel8		2 bytes
;	18 = rel16		3 bytes
;	19 = >dbr,adr		4 bytes
;	20 = >dbr,adr,x		4 bytes
;	21 = #imm		2 bytes
;	22 = #imm or ##imm	2(3) bytes based on M
;	23 = #imm or ##imm	2(3) bytes based on X
;	24 = >src,>dst		3 bytes
;

;
;	table of operand lengths
;
opclen::
		dcb	1	; implied
		dcb	1	; accumulator
		dcb	2	; <dir
		dcb	2	; <dir,x
		dcb	2	; <dir,y
		dcb	2	; (<dir)
		dcb	2	; (<dir),y
		dcb	2	; (<dir,x)
		dcb	2	; [<dir]
		dcb	2	; [<dir],y
		dcb	2	; offset,s
		dcb	2	; (offset,s),y
		dcb	3	; abs
		dcb	3	; abs,x
		dcb	3	; abs,y
		dcb	3	; (abs)
		dcb	3	; (abs,x)
		dcb	2	; rel8
		dcb	3	; rel16
		dcb	4	; >dbr,adr
		dcb	4	; >dbr,adr,x
		dcb	2	; #imm
		dcb	0x82	; #imm based on M
		dcb	0xc2	; #imm based on X
		dcb	3	; >src,>dst

;
;	operand type table
;
opctyp::

$impl	equ	0
$accum	equ	1
$dp	equ	2
$dpix	equ	3
$dpiy	equ	4
$dpin	equ	5
$dpiniy	equ	6
$dpixin	equ	7
$dpinl	equ	8
$dpiliy	equ	9
$skr	equ	10
$skriiy	equ	11
$abs	equ	12
$absix	equ	13
$absiy	equ	14
$absin	equ	15
$absixi	equ	16
$rel8	equ	17
$rel16	equ	18
$absl	equ	19
$abslix	equ	20
$immed2	equ	21
$accimm	equ	22
$idximm	equ	23
$blkm	equ	24


;
; indices for all of the opcode names
;

$adc_nm		equ	0
$and_nm		equ	1
$asl_nm		equ	2
$bcc_nm		equ	3
$bcs_nm		equ	4
$beq_nm		equ	5
$bit_nm		equ	6
$bmi_nm		equ	7
$bne_nm		equ	8
$bpl_nm		equ	9
$bra_nm		equ	10
$brk_nm		equ	11
$brl_nm		equ	12
$bvc_nm		equ	13
$bvs_nm		equ	14
$clc_nm		equ	15
$cld_nm		equ	16
$cli_nm		equ	17
$clv_nm		equ	18
$cmp_nm		equ	19
$cop_nm		equ	20
$cpx_nm		equ	21
$cpy_nm		equ	22
$dec_nm		equ	23
$dex_nm		equ	24
$dey_nm		equ	25
$eor_nm		equ	26
$inc_nm		equ	27
$inx_nm		equ	28
$iny_nm		equ	29
$jml_nm		equ	30
$jmp_nm		equ	31
$jsl_nm		equ	32
$jsr_nm		equ	33
$lda_nm		equ	34
$ldx_nm		equ	35
$ldy_nm		equ	36
$lsl_nm		equ	37
$lsr_nm		equ	38
$mvn_nm		equ	39
$mvp_nm		equ	40
$nop_nm		equ	41
$ora_nm		equ	42
$pea_nm		equ	43
$pei_nm		equ	44
$per_nm		equ	45
$pha_nm		equ	46
$phb_nm		equ	47
$phd_nm		equ	48
$phk_nm		equ	49
$php_nm		equ	50
$phx_nm		equ	51
$phy_nm		equ	52
$pla_nm		equ	53
$plb_nm		equ	54
$pld_nm		equ	55
$plp_nm		equ	56
$plx_nm		equ	57
$ply_nm		equ	58
$rep_nm		equ	59
$rol_nm		equ	60
$ror_nm		equ	61
$rti_nm		equ	62
$rtl_nm		equ	63
$rts_nm		equ	64
$sbc_nm		equ	65
$sec_nm		equ	66
$sed_nm		equ	67
$sei_nm		equ	68
$sep_nm		equ	69
$sta_nm		equ	70
$stp_nm		equ	71
$stx_nm		equ	72
$sty_nm		equ	73
$stz_nm		equ	74
$tax_nm		equ	75
$tay_nm		equ	76
$tcd_nm		equ	77
$tcs_nm		equ	78
$tdc_nm		equ	79
$trb_nm		equ	80
$tsb_nm		equ	81
$tsc_nm		equ	82
$tsx_nm		equ	83
$txa_nm		equ	84
$txs_nm		equ	85
$txy_nm		equ	86
$tya_nm		equ	87
$tyx_nm		equ	88
$wai_nm		equ	89
$xba_nm		equ	90
$xce_nm		equ	91
$wdm_nm		equ	92

	dcb	$impl		; 00 = brk
	dcb	$brk_nm

	dcb	$dpixin		; 01 = ora (<dir,x)
	dcb	$ora_nm

	dcb	$impl		; 02 = cop
	dcb	$cop_nm

	dcb	$skr		; 03 = ora offset,s
	dcb	$ora_nm

	dcb	$dp		; 04 = tsb <dir
	dcb	$tsb_nm

	dcb	$dp		; 05 = ora <dir
	dcb	$ora_nm

	dcb	$dp		; 06 = asl <dir
	dcb	$asl_nm

	dcb	$dpinl		; 07 = ora [<dir]
	dcb	$ora_nm

	dcb	$impl		; 08 = php
	dcb	$php_nm

	dcb	$accimm		; 09 = ora #imm (##imm)
	dcb	$ora_nm

	dcb	$accum		; 0a = asl a
	dcb	$asl_nm

	dcb	$impl		; 0b = phd
	dcb	$phd_nm

	dcb	$abs		; 0c = tsb abs
	dcb	$tsb_nm

	dcb	$abs		; 0d = ora abs
	dcb	$ora_nm

	dcb	$abs		; 0e = asl abs
	dcb	$asl_nm

	dcb	$absl		; 0f = ora >dbr,adr
	dcb	$ora_nm

	dcb	$rel8		; 10 = bpl rel8
	dcb	$bpl_nm

	dcb	$dpiniy		; 11 = ora (<dir),y
	dcb	$ora_nm

	dcb	$dpin		; 12 = ora (<dir)
	dcb	$ora_nm

	dcb	$skriiy		; 13 = ora (offset,s),y
	dcb	$ora_nm

	dcb	$dp		; 14 = trb <dir
	dcb	$trb_nm

	dcb	$dpix		; 15 = ora <dir,x
	dcb	$ora_nm

	dcb	$dpix		; 16 = asl <dir,x
	dcb	$asl_nm

	dcb	$dpiliy		; 17 = ora [<dir],y
	dcb	$ora_nm

	dcb	$impl		; 18 = clc
	dcb	$clc_nm

	dcb	$absiy		; 19 = ora abs,y
	dcb	$ora_nm

	dcb	$accum		; 1a = inc a
	dcb	$inc_nm

	dcb	$impl		; 1b = tcs
	dcb	$tcs_nm

	dcb	$abs		; 1c = trb abs
	dcs	$trb_nm

	dcb	$absix		; 1d = ora abs,x
	dcb	$ora_nm

	dcb	$absix		; 1e = asl abs,x
	dcb	$asl_nm

	dcb	$abslix		; 1f = ora >pbr,abs,x
	dcb	$ora_nm

	dcb	$abs		; 20 = jsr abs
	dcb	$jsr_nm

	dcb	$dpixin		; 21 = and (<dir,x)
	dcb	$and_nm

	dcb	$absl		; 22 = jsl >pbr,abs
	dcb	$jsl_nm

	dcb	$skr		; 23 = and offset,s
	dcb	$and_nm

	dcb	$dp		; 24 = bit <dir
	dcb	$bit_nm

	dcb	$dp		; 25 = and <dir
	dcb	$and_nm

	dcb	$dp		; 26 = rol <dir
	dcb	$rol_nm

	dcb	$dpinl		; 27 = and [<dir]
	dcb	$and_nm

	dcb	$impl		; 28 = plp
	dcb	$plp_nm

	dcb	$accimm		; 29 = and #imm (##imm)
	dcb	$and_nm

	dcb	$accum		; 2a = rol a
	dcb	$rol_nm

	dcb	$impl		; 2b = pld
	dcb	$pld_nm

	dcb	$abs		; 2c = bit abs
	dcb	$bit_nm

	dcb	$abs		; 2d = and abs
	dcb	$and_nm

	dcb	$abs		; 2e = rol abs
	dcb	$rol_nm

	dcb	$absl		; 2f = and >dbr,abs
	dcb	$and_nm

	dcb	$rel8		; 30 = bmi rel8
	dcb	$bmi_nm

	dcb	$dpiniy		; 31 = and (<dir),y
	dcb	$and_nm

	dcb	$dpin		; 32 = and (<dir)
	dcb	$and_nm

	dcb	$skriiy		; 33 = and (offset,s),y
	dcb	$and_nm

	dcb	$dpix		; 34 = bit <dir,x
	dcb	$bit_nm

	dcb	$dpix		; 35 = and <dir,x
	dcb	$and_nm

	dcb	$dpix		; 36 = rol <dir,x
	dcb	$rol_nm

	dcb	$dpiliy		; 37 = and [<dir],y
	dcb	$and_nm

	dcb	$impl		; 38 = sec
	dcb	$sec_nm

	dcb	$absiy		; 39 = and abs,y
	dcb	$and_nm

	dcb	$accum		; 3a = dec a
	dcb	$dec_nm

	dcb	$impl		; 3b = tsc
	dcb	$tsc_nm

	dcb	$absix		; 3c = bit abs,x
	dcb	$bit_nm

	dcb	$absix		; 3d = and abs,x
	dcb	$and_nm

	dcb	$absix		; 3e = rol abs,x
	dcb	$rol_nm

	dcb	$absix		; 3f = and >dbr,adr,x
	dcb	$and_nm

	dcb	$impl		; 40 = rti
	dcb	$rti_nm

	dcb	$dpixin		; 41 = eor (<dir,x)
	dcb	$eor_nm

	dcb	$impl		; 42 = <wdm reserved>
	dcb	$wdm_nm

	dcb	$skr		; 43 = eor offset,s
	dcb	$eor_nm

	dcb	$blkm		; 44 = mvp >src,>dst
	dcb	$mvp_nm

	dcb	$dp		; 45 = eor <dir
	dcb	$eor_nm

	dcb	$dp		; 46 = lsl <dir
	dcb	$lsl_nm

	dcb	$dpinl		; 47 = eor [<dir]
	dcb	$eor_nm

	dcb	$impl		; 48 = pha
	dcb	$pha_nm

	dcb	$accimm		; 49 = eor #imm (##imm)
	dcb	$eor_nm

	dcb	$accum		; 4a = lsr a
	dcb	$lsr_nm

	dcb	$impl		; 4b = phk
	dcb	$phk_nm

	dcb	$abs		; 4c = jmp abs
	dcb	$jmp_nm

	dcb	$abs		; 4d = eor abs
	dcb	$eor_nm

	dcb	$abs		; 4e = lsr abs
	dcb	$lsr_nm

	dcb	$absl		; 4f = eor >dbr,adr
	dcb	$eor_nm

	dcb	$rel8		; 50 = bvc rel8
	dcb	$bvc_nm

	dcb	$dpiniy		; 51 = eor (<dir),y
	dcb	$eor_nm

	dcb	$dpin		; 52 = eor (<dir)
	dcb	$eor_nm

	dcb	$skriiy		; 53 = eor (offset,s),y
	dcb	$eor_nm

	dcb	$blkm		; 54 = mvn >src,>dst
	dcb	$mvn_nm

	dcb	$dpix		; 55 = eor <dir,x
	dcb	$eor_nm

	dcb	$dpix		; 56 = lsl <dir,x
	dcb	$lsl_nm

	dcb	$dpiliy		; 57 = eor [<dir],y
	dcb	$eor_nm

	dcb	$impl		; 58 = cli
	dcb	$cli_nm

	dcb	$absiy		; 59 = eor abs,y
	dcb	$eor_nm

	dcb	$impl		; 5a = phy
	dcb	$phy_nm

	dcb	$impl		; 5b = tcd
	dcb	$tcd_nm

	dcb	$absl		; 5c = jmp >pbr,abs
	dcb	$jmp_nm

	dcb	$absix		; 5d = eor abs,x
	dcb	$eor_nm

	dcb	$absix		; 5e = lsr abs,x
	dcb	$lsr_nm

	dcb	$absix		; 5f = eor >dbr,adr,x
	dcb	$eor_nm

	dcb	$impl		; 60 = rts
	dcb	$rts_nm

	dcb	$dpixin		; 61 = adc (<dir,x)
	dcb	$adc_nm

	dcb	$rel16		; 62 = per rel16
	dcb	$per_nm

	dcb	$skr		; 63 = adc offset,s
	dcb	$adc_nm

	dcb	$dp		; 64 = stz <dir
	dcb	$stz_nm

	dcb	$dp		; 65 = adc <dir
	dcb	$adc_nm

	dcb	$dp		; 66 = ror <dir
	dcb	$ror_nm

	dcb	$dpinl		; 67 = adc [<dir]
	dcb	$adc_nm

	dcb	$impl		; 68 = pla
	dcb	$pla_nm

	dcb	$accimm		; 69 = adc #imm (##imm)
	dcb	$adc_nm

	dcb	$accum		; 6a = ror a
	dcb	$ror_nm

	dcb	$impl		; 6b = rtl
	dcb	$rtl_nm

	dcb	$absin		; 6c = jmp (abs)
	dcb	$jmp_nm

	dcb	$abs		; 6d = adc abs
	dcb	$adc_nm

	dcb	$abs		; 6e = ror abs
	dcb	$ror_nm

	dcb	$absl		; 6f = adc >dbr,adr
	dcb	$adc_nm

	dcb	$rel8		; 70 = bvs rel8
	dcb	$bvs_nm

	dcb	$dpiniy		; 71 = adc (<dir),y
	dcb	$adc_nm

	dcb	$dpin		; 72 = adc (<dir)
	dcb	$adc_nm

	dcb	$skriiy		; 73 = adc (offset,s),y
	dcb	$adc_nm

	dcb	$dpix		; 74 = stz <dir,x
	dcb	$stz_nm

	dcb	$dpix		; 75 = adc <dir,x
	dcb	$adc_nm

	dcb	$dpix		; 76 = ror <dir,x
	dcb	$ror_nm

	dcb	$dpiniy		; 77 = adc [<dir],y
	dcb	$adc_nm

	dcb	$impl		; 78 = sei
	dcb	$sei_nm

	dcb	$absiy		; 79 = adc abs,y
	dcb	$adc_nm

	dcb	$impl		; 7a = ply
	dcb	$ply_nm

	dcb	$impl		; 7b = tdc
	dcb	$tdc_nm

	dcb	$absixi		; 7c = jmp (abs,x)
	dcb	$jmp_nm

	dcb	$absix		; 7d = adc abs,x
	dcb	$adc_nm

	dcb	$absix		; 7e = ror abs,x
	dcb	$ror_nm

	dcb	$abslix		; 7f = adc >dbr,adr,x
	dcb	$adc_nm

	dcb	$rel8		; 80 = bra rel8
	dcb	$bra_nm

	dcb	$dpixin		; 81 = sta (<dir,x)
	dcb	$sta_nm

	dcb	$rel16		; 82 = brl rel16
	dcb	$brl_nm

	dcb	$skr		; 83 = sta offset,s
	dcb	$sta_nm

	dcb	$dp		; 84 = sty <dir
	dcb	$sty_nm

	dcb	$dp		; 85 = sta <dir
	dcb	$sta_nm

	dcb	$dp		; 86 = stx <dir
	dcb	$stx_nm

	dcb	$dpinl		; 87 = sta [<dir]
	dcb	$sta_nm

	dcb	$impl		; 88 = dey
	dcb	$dey_nm

	dcb	$accimm		; 89 = bit #imm (##imm)
	dcb	$bit_nm

	dcb	$impl		; 8a = txa
	dcb	$txa_nm

	dcb	$impl		; 8b = phb
	dcb	$phb_nm

	dcb	$abs		; 8c = sty abs
	dcb	$sty_nm

	dcb	$abs		; 8d = sta abs
	dcb	$sta_nm

	dcb	$abs		; 8e = stx abs
	dcb	$stx_nm

	dcb	$absl		; 8f = sta >dbr,adr
	dcb	$sta_nm

	dcb	$rel8		; 90 = bcc rel8
	dcb	$bcc_nm

	dcb	$dpiniy		; 91 = sta (<dir),y
	dcb	$sta_nm

	dcb	$dpin		; 92 = sta (<dir)
	dcb	$sta_nm

	dcb	$skriiy		; 93 = sta (offset,s),y
	dcb	$sta_nm

	dcb	$dpix		; 94 = sty <dir,x
	dcb	$sty_nm

	dcb	$dpix		; 95 = sta <dir,x
	dcb	$sta_nm

	dcb	$dpiy		; 96 = stx <dir,y
	dcb	$stx_nm

	dcb	$dpiliy		; 97 = sta [<dir],y
	dcb	$sta_nm

	dcb	$impl		; 98 = tya
	dcb	$tya_nm

	dcb	$absiy		; 99 = sta abs,y
	dcb	$sta_nm

	dcb	$impl		; 9a = txs
	dcb	$txs_nm

	dcb	$impl		; 9b = txy
	dcb	$txy_nm

	dcb	$abs		; 9c = stz abs
	dcb	$stz_nm

	dcb	$absix		; 9d = sta abs,x
	dcb	$sta_nm

	dcb	$absix		; 9e = stz abs,x
	dcb	$stz_nm

	dcb	$abslix		; 9f = sta >dbr,adr,x
	dcb	$sta_nm

	dcb	$idximm		; a0 = ldy #imm (##imm)
	dcb	$ldy_nm

	dcb	$dpixin		; a1 = lda (<dir,x)
	dcb	$lda_nm

	dcb	$idximm		; a2 = ldx #imm (##imm)
	dcb	$ldx_nm

	dcb	$skr		; a3 = lda offset,s
	dcb	$lda_nm

	dcb	$dp		; a4 = ldy <dir
	dcb	$ldy_nm

	dcb	$dp		; a5 = lda <dir
	dcb	$lda_nm

	dcb	$dp		; a6 = ldx <dir
	dcb	$ldx_nm

	dcb	$dpinl		; a7 = lda [<dir]
	dcb	$lda_nm

	dcb	$impl		; a8 = tay
	dcb	$tay_nm

	dcb	$accimm		; a9 = lda #imm (##imm)
	dcb	$lda_nm

	dcb	$impl		; aa = tax
	dcb	$tax_nm

	dcb	$impl		; ab = plb
	dcb	$plb_nm

	dcb	$abs		; ac = ldy abs
	dcb	$ldy_nm

	dcb	$abs		; ad = lda abs
	dcb	$lda_nm

	dcb	$abs		; ae = ldx abs
	dcb	$ldx_nm

	dcb	$absl		; af = lda >dbr,adr
	dcb	$lda_nm

	dcb	$rel8		; b0 = bcs rel8
	dcb	$bcs_nm

	dcb	$dpiniy		; b1 = lda (<dir),y
	dcb	$lda_nm

	dcb	$dpin		; b2 = lda (<dir)
	dcb	$lda_nm

	dcb	$skriiy		; b3 = lda (offset,s),y
	dcb	$lda_nm

	dcb	$dpix		; b4 = ldy <dir,x
	dcb	$ldy_nm

	dcb	$dpix		; b5 = lda <dir,x
	dcb	$lda_nm

	dcb	$dpiy		; b6 = ldx <dir,y
	dcb	$ldx_nm

	dcb	$dpiliy		; b7 = lda [<dir],y
	dcb	$lda_nm

	dcb	$impl		; b8 = clv
	dcb	$clv_nm

	dcb	$absiy		; b9 = lda abs,y
	dcb	$lda_nm

	dcb	$impl		; ba = tsx
	dcb	$tsx_nm

	dcb	$impl		; bb = tyx
	dcb	$tyx_nm

	dcb	$absix		; bc = ldy abs,x
	dcb	$ldy_nm

	dcb	$absix		; bd = lda abs,x
	dcb	$lda_nm

	dcb	$absiy		; be = ldx abs,y
	dcb	$ldx_nm

	dcb	$abslix		; bf = lda >dbr,adr,x
	dcb	$lda_nm

	dcb	$idximm		; c0 = cpy #imm (##imm)
	dcb	$cpy_nm

	dcb	$dpixin		; c1 = cmp (<dir,x)
	dcb	$cmp_nm

	dcb	$immed2		; c2 = rep #imm
	dcb	$rep_nm

	dcb	$dpix		; c3 = cmp <dir,x
	dcb	$cmp_nm

	dcb	$dp		; c4 = cpy <dir
	dcb	$cpy_nm

	dcb	$dp		; c5 = cmp <dir
	dcb	$cmp_nm

	dcb	$dp		; c6 = dec <dir
	dcb	$dec_nm

	dcb	$dpinl		; c7 = cmp [<dir]
	dcb	$cmp_nm

	dcb	$impl		; c8 = iny
	dcb	$iny_nm

	dcb	$accimm		; c9 = cmp #imm (##imm)
	dcb	$cmp_nm

	dcb	$impl		; ca = dex
	dcb	$dex_nm

	dcb	$impl		; cb = wai
	dcb	$wai_nm

	dcb	$abs		; cc = cpy abs
	dcb	$cpy_nm

	dcb	$abs		; cd = cmp abs
	dcb	$cmp_nm

	dcb	$abs		; ce = dec abs
	dcb	$dec_nm

	dcb	$absl		; cf = cmp >dbr,adr
	dcb	$cmp_nm

	dcb	$rel8		; d0 = bne rel8
	dcb	$bne_nm

	dcb	$dpiniy		; d1 = cmp (<dir),y
	dcb	$cmp_nm

	dcb	$dpin		; d2 = cmp (<dir)
	dcb	$cmp_nm

	dcb	$skriiy		; d3 = cmp (offset,s),y
	dcb	$cmp_nm

	dcb	$dp		; d4 = pei <dir
	dcb	$pei_nm

	dcb	$dpix		; d5 = cmp <dir,x
	dcb	$cmp_nm

	dcb	$dpix		; d6 = dec <dir,x
	dcb	$dec_nm

	dcb	$dpiliy		; d7 = cmp [<dir],y
	dcb	$cmp_nm

	dcb	$impl		; d8 = cld
	dcb	$cld_nm

	dcb	$absiy		; d9 = cmp abs,y
	dcb	$cmp_nm

	dcb	$impl		; da = phx
	dcb	$phx_nm

	dcb	$impl		; db = stp
	dcb	$stp_nm

	dcb	$absin		; dc = jml (abs)
	dcb	$jml_nm

	dcb	$absix		; dd = cmp abs,x
	dcb	$cmp_nm

	dcb	$absix		; de = dec abs,x
	dcb	$dec_nm

	dcb	$abslix		; df = cmp >dbr,adr,x
	dcb	$cmp_nm

	dcb	$idximm		; e0 = cpx #imm (##imm)
	dcb	$cpx_nm

	dcb	$dpixin		; e1 = sbc (<dir,x)
	dcb	$sbc_nm

	dcb	$immed2		; e2 = sep #imm
	dcb	$sep_nm

	dcb	$skr		; e3 = sbc offset,s
	dcb	$sbc_nm

	dcb	$dp		; e4 = cpx <dir
	dcb	$cpx_nm

	dcb	$dp		; e5 = sbc <dir
	dcb	$sbc_nm

	dcb	$dp		; e6 = inc <dir
	dcb	$inc_nm

	dcb	$dpinl		; e7 = sbc [<dir]
	dcb	$sbc_nm

	dcb	$impl		; e8 = inx
	dcb	$inx_nm

	dcb	$accimm		; e9 = sbc #imm (##imm)
	dcb	$sbc_nm

	dcb	$impl		; ea = nop
	dcb	$nop_nm

	dcb	$impl		; eb = xba
	dcb	$xba_nm

	dcb	$abs		; ec = cpx abs
	dcb	$cpx_nm

	dcb	$abs		; ed = sbc abs
	dcb	$sbc_nm

	dcb	$abs		; ee = inc abs
	dcb	$inc_nm

	dcb	$absl		; ef = sbc >dbr,adr
	dcb	$sbc_nm

	dcb	$rel8		; f0 = beq rel8
	dcb	$beq_nm

	dcb	$dpiniy		; f1 = sbc (<dir),y
	dcb	$sbc_nm

	dcb	$dpin		; f2 = sbc (<dir)
	dcb	$sbc_nm

	dcb	$skriiy		; f3 = sbc (offset,s),y
	dcb	$sbc_nm

	dcb	$abs		; f4 = pea abs
	dcb	$pea_nm

	dcb	$dpix		; f5 = sbc <dir,x
	dcb	$sbc_nm

	dcb	$dpix		; f6 = inc <dir,x
	dcb	$inc_nm

	dcb	$dpiliy		; f7 = sbc [<dir],y
	dcb	$sbc_nm

	dcb	$impl		; f8 = sed
	dcb	$sed_nm

	dcb	$absiy		; f9 = sbc abs,y
	dcb	$sbc_nm

	dcb	$impl		; fa = plx
	dcb	$plx_nm

	dcb	$impl		; fb = xce
	dcb	$xce_nm

	dcb	$absixi		; fc = jsr (abs,x)
	dcb	$jsr_nm

	dcb	$absix		; fd = sbc abs,x
	dcb	$sbc_nm

	dcb	$absix		; fe = inc abs,x
	dcb	$inc_nm

	dcb	$abslix		; ff = sbc >dbr,adr,x
	dcb	$sbc_nm


;
;	alpha names for the opcodes
;
opcnam::

	dcs	"adc\0"		; 0
	dcs	"and\0"		; 1
	dcs	"asl\0"		; 2
	dcs	"bcc\0"		; 3
	dcs	"bcs\0"		; 4
	dcs	"beq\0"		; 5
	dcs	"bit\0"		; 6
	dcs	"bmi\0"		; 7
	dcs	"bne\0"		; 8
	dcs	"bpl\0"		; 9
	dcs	"bra\0"		; 10
	dcs	"brk\0"		; 11
	dcs	"brl\0"		; 12
	dcs	"bvc\0"		; 13
	dcs	"bvs\0"		; 14
	dcs	"clc\0"		; 15
	dcs	"cld\0"		; 16
	dcs	"cli\0"		; 17
	dcs	"clv\0"		; 18
	dcs	"cmp\0"		; 19
	dcs	"cop\0"		; 20
	dcs	"cpx\0"		; 21
	dcs	"cpy\0"		; 22
	dcs	"dec\0"		; 23
	dcs	"dex\0"		; 24
	dcs	"dey\0"		; 25
	dcs	"eor\0"		; 26
	dcs	"inc\0"		; 27
	dcs	"inx\0"		; 28
	dcs	"iny\0"		; 29
	dcs	"jml\0"		; 30
	dcs	"jmp\0"		; 31
	dcs	"jsl\0"		; 32
	dcs	"jsr\0"		; 33
	dcs	"lda\0"		; 34
	dcs	"ldx\0"		; 35
	dcs	"ldy\0"		; 36
	dcs	"lsl\0"		; 37
	dcs	"lsr\0"		; 38
	dcs	"mvn\0"		; 39
	dcs	"mvp\0"		; 40
	dcs	"nop\0"		; 41
	dcs	"ora\0"		; 42
	dcs	"pea\0"		; 43
	dcs	"pei\0"		; 44
	dcs	"per\0"		; 45
	dcs	"pha\0"		; 46
	dcs	"phb\0"		; 47
	dcs	"phd\0"		; 48
	dcs	"phk\0"		; 49
	dcs	"php\0"		; 50
	dcs	"phx\0"		; 51
	dcs	"phy\0"		; 52
	dcs	"pla\0"		; 53
	dcs	"plb\0"		; 54
	dcs	"pld\0"		; 55
	dcs	"plp\0"		; 56
	dcs	"plx\0"		; 57
	dcs	"ply\0"		; 58
	dcs	"rep\0"		; 59
	dcs	"rol\0"		; 60
	dcs	"ror\0"		; 61
	dcs	"rti\0"		; 62
	dcs	"rtl\0"		; 63
	dcs	"rts\0"		; 64
	dcs	"sbc\0"		; 65
	dcs	"sec\0"		; 66
	dcs	"sed\0"		; 67
	dcs	"sei\0"		; 68
	dcs	"sep\0"		; 69
	dcs	"sta\0"		; 70
	dcs	"stp\0"		; 71
	dcs	"stx\0"		; 72
	dcs	"sty\0"		; 73
	dcs	"stz\0"		; 74
	dcs	"tax\0"		; 75
	dcs	"tay\0"		; 76
	dcs	"tcd\0"		; 77
	dcs	"tcs\0"		; 78
	dcs	"tdc\0"		; 79
	dcs	"trb\0"		; 80
	dcs	"tsb\0"		; 81
	dcs	"tsc\0"		; 82
	dcs	"tsx\0"		; 83
	dcs	"txa\0"		; 84
	dcs	"txs\0"		; 85
	dcs	"txy\0"		; 86
	dcs	"tya\0"		; 87
	dcs	"tyx\0"		; 88
	dcs	"wai\0"		; 89
	dcs	"xba\0"		; 90
	dcs	"xce\0"		; 91
	dcs	"wdm\0"		; 92

	title	"65816 Disassembler"
;
;	disassemble the instruction pointed
;	to by the currently open address
;

dasm:
	php			; preserve caller's status
	rep	#0x30		; 16 bit memory/idx
	ldx	<curadr		; get ptr to opcode
	lda	0,x		; get opcode	
	and	##0xff		; save only the opcode
;
;	check for per/bra  or per/brl combination
;
	cmp	##0x62		; per?
	beq	$per		; yup
	brl	$ckrest

$per:
	pha			; save a copy of the opcode
	lda	3,x		; get the NEXT opcode
	and	##0xff
	cmp	##0x80		; bra?
	bne	$per1		; nope, try brl
;
;	this is really a bsr..
;
	sep	#0x20		; output 'bsr'
	lda	#'b'
	bsl	putchr
	lda	#'s'
	bsl	putchr
	lda	#'r'
	bsl	putchr
	bsl	putsp
	lda	4,x		; get the offset
	rep	#0x20		; set 16 bit memory
	and	##0xff
	bit	##0x80		; check sign bit of byte
	beq	$bsr1
	ora	##0xff00	; sign extend if necessary
$bsr1:
	inx			; calculate adr being bsr'ed
	inx
	inx
	inx
	inx			;
	phx			; put the adr past the bsr on stk
	clc
	adc	1,s		; calculate sbrtn adr
	plx			; clean up stack
	bsl	wtox		; print the adr
	plx			; pop off saved opcode
	sep	#0x20		; 8 bit memory
	brl	$999

$per1:
	cmp	##0x82		; brl?
	bne	$per2		; nope... branch
;
;	this is really a bsl..
;
	sep	#0x20		; 8 bit memory
	lda	#'b'
	bsl	putchr
	lda	#'s'
	bsl	putchr
	lda	#'l'
	bsl	putchr
	bsl	putsp
	rep	#0x20	; 16 bit memory
	lda	4,x	; get the offset
	inx
	inx
	inx
	inx
	inx
	inx
	phx		; adr of ins after bsl
	clc
	adc	1,s
	plx
	bsl	wtox	; print the sbrtn adr
	plx		; pop off saved opcode
	sep	#0x20	; 8 bit memory
	brl	$999	

$per2:
	pla		;restore opcode
;
;	check the rest of the possibilites
;
$ckrest:
	clc
	rol	a
	tay
	per	opctyp
	lda	(1,s),y		; get entry for this opcode
	plx			; pop off the base adr

	pha			; save copy for later
	xba			; get type index
	and	##0xff
	clc
	rol	a
	rol	a		; multiply by 4
	tay			; put that index in y
	per	opcnam
	clc
	adc	1,s		; calculate adr of name
	pha			; push adr onto stack
	bsl	putstr		; output the opcode
	bsl	putsp
	plx			; pop off the adr of names

	ldx	<curadr		; get the pc
	inx			; point to info after opcode

	pla			; get the opcode
	and	##0xff		; mask off high byte
	sep	#0x20		; 8 bit memory

	cmp	#0
	bne	$1		; implied?
	brl	$999		; yup, all done

$1:	cmp	#1		; a?
	bne	$2
	lda	#'a'
	bsl	putchr
	brl	$999

$2:	cmp	#2		;<dir?
	bne	$3
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	brl	$999

$3:	cmp	#3		;<dir,x?
	bne	$4
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	lda	#'x'
	bsl	putchr
	brl	$999

$4:	cmp	#4		;<dir,y?
	bne	$5
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	lda	#'y'
	bsl	putchr
	brl	$999

$5:	cmp	#5		;(<dir)?
	bne	$6
	lda	#'('
	bsl	putchr
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#')'
	bsl	putchr
	brl	$999

$6:	cmp	#6		;(<dir),y?
	bne	$7
	lda	#'('
	bsl	putchr
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#')'
	bsl	putchr
	lda	#','
	bsl	putchr
	lda	#'y'
	bsl	putchr
	bsl	$999

$7:	cmp	#7		;(<dir,x)?
	bne	$8
	lda	#'('
	bsl	putchr
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	lda	#'x'
	bsl	putchr
	lda	#')'
	bsl	putchr
	brl	$999

$8:	cmp	#8		;[<dir]?
	bne	$9
	lda	#'['
	bsl	putchr
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#']'
	bsl	putchr
	brl	$999

$9:	cmp	#9		;[<dir],y?
	bne	$10
	lda	#'['
	bsl	putchr
	lda	#'<'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#']'
	bsl	putchr
	lda	#','
	bsl	putchr
	lda	#'y'
	bsl	putchr
	brl	$999

$10:	cmp	#10		; offset,s?
	bne	$11
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	lda	#'s'
	bsl	putchr
	brl	$999

$11:	cmp	#11		;(offset,s),y?
	bne	$12
	lda	#'('
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	lda	#'s'
	bsl	putchr
	lda	#')'
	bsl	putchr
	lda	#','
	bsl	putchr
	lda	#'y'
	bsl	putchr
	brl	$999

$12:	cmp	#12		; abs?
	bne	$13
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	brl	$999

$13:	cmp	#13		; abs,x?
	bne	$14
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	lda	#','
	bsl	putchr
	lda	#'x'
	bsl	putchr
	brl	$999

$14:	cmp	#14		; abs,y?
	bne	$15
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	lda	#','
	bsl	putchr
	lda	#'y'
	bsl	putchr
	brl	$999

$15:	cmp	#15		; (abs)?
	bne	$16
	lda	#'('
	bsl	putchr
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	lda	#')'
	bsl	putchr
	brl	$999

$16:	cmp	#16		; (abs,x)?
	bne	$17
	lda	#'('
	bsl	putchr
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	lda	#','
	bsl	putchr
	lda	#'x'
	bsl	putchr
	lda	#')'
	bsl	putchr
	brl	$999

$17:	cmp	#17		; rel8
	bne	$18
	lda	0,x
	rep	#0x20
	and	##0xff
	bit	##0x80
	beq	$17a
	ora	##0xff00
$17a	
	inx
	phx
	clc
	adc	1,s
	plx
	bsl	wtox
	sep	#0x20
	brl	$999

$18:	cmp	#18		; rel16?
	bne	$19
	rep	#0x20
	lda	0,x
	inx
	inx
	phx
	clc
	adc	1,s
	plx
	bsl	wtox
	sep	#0x20
	brl	$999

$19:	cmp	#19		; >dbr,adr
	bne	$20
	lda	#'>'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	rep	#0x20
	lda	1,x
	bsl	wtox
	sep	#0x20
	brl	$999

$20:	cmp	#20		; >dbr,adr,x
	bne	$21
	lda	#'>'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	rep	#0x20
	lda	1,x
	bsl	wtox
	sep	#0x20
	lda	#','
	bsl	putchr
	lda	#'x'
	bsl	putchr
	brl	$999

$21:	cmp	#21		; #imm?
	bne	$22
	lda	#'#'
	bsl	putchr
	lda	0,x
	bsl	btox
	brl	$999

$22:	cmp	#22		; #imm or #imm <M>
	bne	$23
	lda	#'#'
	bsl	putchr
	lda	<sps
	bit	#0x20
	bne	$22a
	lda	#'#'
	bsl	putchr
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	brl	$999

$22a:	lda	0,x
	bsl	btox
	brl	$999

$23:	cmp	#23		; #imm or ##imm <X>
	bne	$24
	lda	#'#'
	bsl	putchr
	lda	<sps
	bit	#0x10
	bne	$23a
	lda	#'#'
	bsl	putchr
	rep	#0x20
	lda	0,x
	bsl	wtox
	sep	#0x20
	brl	$999

$23a:	lda	0,x
	bsl	btox
	brl	$999

$24:	lda	#'>'
	bsl	putchr
	lda	0,x
	bsl	btox
	lda	#','
	bsl	putchr
	lda	#'>'
	bsl	putchr
	lda	1,x
	bsl	btox

$999
	bsl	crlf
	plp
	rts
	end




1280_Firmware/dbgr/dataio.fmt
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1280_Firmware/dbgr/dbgmsg.asm
	title	"Debugger Constants"
	psect	code
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
;
; constants, data, and other trivia..
;
; normally at the end of rom
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

hextbl:	dcs	"0123456789abcdef"
vermsg:	dcs	"\r\nWings Dbgr 1.0\0"
prompt:	dcs	"\r\n*\0"
nulmsg:	dcs	"{null}\0"
offmsg:	dcs	"------ \0"
regmsg:	dcs	"\n\r    <pc>  <ac>  <ix>   "
	dcs	"<iy>  <dp> <sp> <ps>  "
	dcs	"<b0>   <b1>   <b2>   <b3>"
	dcs	"   <ss>\n\r   \0"
bpserr:	dcs	"\r\nCan't set bp there\r\n\0"
unkbkp: dcs	" Unknown brk\r\n\0"
	eject
;
;	the help message
;
hlpmsg:	dcs	"\n\r"
	dcs	" s       single step  "
	dcs	" p  continue from bkpt  "
	dcs	" g   load pc and jmp\n\r"
	dcs	" h    print help msg  "
	dcs	" /           open word  "
	dcs	" \         open byte\r\n"
	dcs	" ^         open prev  "
	dcs	" lf          open next  "
	dcs	" r      display regs\r\n\n"
	dcs	" ;b      reset bkpts  "
	dcs	" <adr>;b    set bkpt 0\n\r"
	dcs	" ;nb    reset bkpt n  "
	dcs	" <adr>;nb    set bpt n\r\n\n"
	dcs	" <val>;a      ld acc  "
	dcs	" <val>;x    ld index x  "
	dcs	" <val>;y  ld index y\n\r"
	dcs	" <val>;s  ld stk ptr  "
	dcs	" <val>;p    ld pgm ctr  "
	dcs	" <val>;z  ld dir reg\n\r"
	dcs	" <val>;d  ld dat bnk  "
	dcs	" <val>;k    ld pgm bnk  "
	dcs	" <val>;f      ld psw\n\r"
	dcs	" <adr>;r    reset regs\0"

;		  pc ac  ix  iy dp sp  ps
regfmt: dcs	"%la %x %la %la %x %x  %b  \0"
opnwfmt:	dcs	"%la %x \0"
opnbfmt:	dcs	"%la %b \0"
addfmt:	dcs	" %la  \0"

	end




1280_Firmware/dbgr/dbgr.asm

	title "Debugger Cold Start"
;
; A Small Debugger for the 65802/816
;
; Author:	A. Kossow     (AED)
; Version:	X1.0	(June 1984)
;
; Commands are of the form:
;
; <hex adr><cmd> or <cmd>
;
; Valid operators are:
;
; lf	open next seq wrd or byt loc
; ^	open prev seq wrd or byt loc
; /	reopen wrd loc last opened
; \	reopen byt loc last opened
; <adr>/	open new word loc
; <adr>\	open new byte loc
;
;
; ;b		reset breakpoints
; ;nb		reset breakpoint (0-3)
; <adr>;b	set breakpoint
; <adr>;nb	set breakpoint   (0-3)
;
; r		display processor & breakpoint registers
; ;r		reset registers to initial state
;
; <adr>;m	display 16 memory locations starting at <adr>
;		<lf> displays the next 16 locations
;		<cr> returns to cmd decoder
;
; <adr>;g	start program execution at <adr>
;
; <val>;a	load accumulator with <val>
; <val>;p	load program counter with <val>
; <val>;s	load stack pointer with <val>
; <val>;x	load x register with <val>
; <val>;y	load y register with <val>
; <val>;z	load direct register with <val>
; <val>;f	load processor status reg with <val>
; <val>;d	load data bank register with <val>
; <val>;k	load program bank register with <val>
;
; '		display current instruction
; s		single step instruction mode
; p		proceed from breakpoint
; h		<help>  dump command summary
;
; Note:		When actually in the debugger,  interrupts
;		are disabled. As a result,  communications
;		with the terminal are not interrupt-driven
;	
	title	" "
;
;
; Debugger memory layout:
;
;		debugger variables
; dpr-> dirpag>	------------------
;		------------------ 4 byte firewall
; sp ->	dbgstk>	------------------
; (dbgr)	debugger stack (64 bytes)
;		------------------ 4 byte firewall
; sp ->	inisp>	------------------
; (user)	test pgm stack
;

dirpg	equ	1		; psect of direct page data
code	equ	0		; psect of code

byte	equ	1		; length of a byte
word	equ	2		; length of a word
long	equ	3		; length of a long adr
quad	equ	4		; length of a quadbyte (32 bits)
				;
	title	"Debugger Entry Point"
	psect	code
;
;	debugger cold entry point
;
dbg::
	sei		; disable interrupts
	clc
	xce		; go to native mode

	rep	#0x30	; 16 bit memory / index

	lda	##dbgstk
	tcs		; run from our own stack

	pea	##dirpag
	pld		; run from our own direct page

	bsl	dbgini	; do cold start initialization

;
;	set up debugger direct page
;
	stz	<0	; first location
	ldx	##dirpag
	ldy	##dirpag+1
	lda	##dirlen-2
	mvn	>0,>0	; clear it out

	sep	#0x20		; 8 bit mem		

	phk			; set debugger data bank=pgm bank 
	plb
	phk			; also save it for future reference
	pla
	sta	<dbgpbk
;
;	print up startup msg and go
;
	per	vermsg
	bsl	putstr
	brl	rstregs		; jmps to cmd loop after rsting regs

	title	"Command Decoder"
;
;	Main command loop
;	Get a chr from the keyboard and do something with it
;
cmdloop:
	rep	#0x30		; 16 bit mem/idx
	stz	<daccum
	stz	<daccum+2	; clear out digit accumulator
	stz	<digcnt		; no digits in the accumulator

	lda	##0xff
	sta	<bptnum		; no special bp in mind yet

	per	prompt
	bsl	putstr
;
;	enter here if you don't want to change the digit accumulator
;	or output a prompt
cmdl1:
	bsl	getchr
;
;	enter here with a chr ready in the accumulator
cmdl2:
	sep	#0x20		; 8 bit mem
;
;	Scan for a valid command character...
;
	cmp	#'\'	;'\'
	bne	$1
;
;	\ = open currently selected address
;	    accesses will be one byte at a time
;
	lda	#1
	sta	<onebyt
	bra	$2

$1:	cmp	#'/'		; '/'
	bne	$3
;
;	/ = open currently selected address
;	    accesses will be two bytes at a time
;

	stz	<onebyt

$2:	
	lda	<digcnt		; new address entered?
	beq	$21		; nope, use old one

	rep	#0x20		; 16 bit memory
	lda	<daccum		; update open address
	sta	<curadr
	lda	<daccum+2
	sta	<curadr+2
$21:
	bsl	crlf
	brl	opencmd		; open the memory location

$3:
	cmp	#0x0a
	bne	$4
;
;	\n = increment currently open address by 1 or 2
;	     increment stays within a 65k boundary
;
	rep	#0x20
	inc	<curadr		; bump curadr to next byte
	lda	<onebyt		; need to bump again for word ?
	ror	a
	bcs	$31		; branch if no
	inc	<curadr		; now curadr points to next word

$31:
	bsl	crlf
	brl	opencmd

$4:
	cmp	#'^'		; '^'
	bne	$5
;
;	^ = decrement currently open address and examine it
;	    decrement stays within 65k boundary
;
	rep	#0x20
	dec	<curadr
	lda	<onebyt
	ror	a
	bcs	$41
	dec	<curadr
$41
	bsl	crlf
	brl	opencmd

$5:
	cmp	#';'
	bne	$6
;
;	; - commands starting with semi-colon
;	    ;r ;b ;#b ;a ;x ;y ;f ;s
;
	brl	semicmd
$6:
	cmp	#'s'
	bne	$7
;
;	s - single step (once)
;
	brl	scmd

$7:
	cmp	#'p'
	bne	$8
;
;	p - proceed from breakpoint
;
	brl	pcmd

$8:
	cmp	#'h'
	bne	$9
;
;	h - print the help message
;
	per	hlpmsg
	bsl	putstr
	brl	cmdloop

$9:
	cmp	#'r'
	bne	$10

;
;	r - print registers
;
	brl	rcmd

$10:
	cmp	#0xd
	bne	$11
;
;	<cr> - ignored
;
	brl	cmdloop

$11:
	cmp	#0x27
	bne	$12
;
;	' - disassemble current location
;
	bsl	dasm
	brl	cmdloop

$12:
	cmp	#'m'
	bne	$13
;
;	m - memory dump of cur adr
;
	brl	mcmd

$13:
	cmp	#'l'
	bne	$xx
;
;	l - load ram from parallel link
;
	bsl	lcmd
	brl	cmdloop

;
;	check for numeric input
;
$xx:
	bsl	ishex
	bcs	badchr		; not a digit, don't know what
				; it is
	bsl	xtol
	sep	#0x20		; 8 bit mem
	brl	cmdl1		; try for more chrs
;
;	echo a '?' for unknown commands
;
badchr:
	lda	#'?'		; echo ? for unknown cmds
	bsl	putchr
	brl	cmdloop		; carry set if not

	title	"Examine a Location"
;
; open a location specifed by open adr
;
opencmd:
	rep	#0x30		; 16 bit index and memory
	pei	<curadr+2	; get value for data bank reg
	pei	<curadr		; get address of data
	lda	[<curadr]	; get the data
	pha			; save it 
	pea	##6		; push arg byte count
	lda	<onebyt
	ror	a		; display data byte or word?
	bcs	$1		; branch if byte
	per	opnwfmt		; push format string pointer
	bra	$2		; for word opens
$1:	
	per	opnbfmt		; push open byte fmt pointer
$2:
	bsl	printf		; print dbr,addr,data
;
;	initialize the digit accumulator for a new value to store
;
	stz	<digcnt		; clear out digit count	
	stz	<daccum
	stz	<daccum+2	; reset digit accumulator
$3:
	bsl	getchr
	sep	#0x20
	cmp	#0xd		; <cr> = store current val
	bne	$4
	bra	$8		; all updates done below
$4:
	cmp	#0xa		; <lf> = store and incr open adr
	bne	$5
	bra	$8		; all updates done below
$5:
	cmp	#'^'		; <^> = store and decr open adr
	bne	$6
	bra	$8		; all updates done below
$6:
	cmp	#0x27		; '  = disassemble this location
	bne	$7
	bsl	dasm		; output opcode,operands
	brl	cmdl1		; go get next char

$7:	bsl	ishex
	bcs	$10		; nope
	bsl	xtol
	bra	$3
;
;	update the currently open location
;	if there are any digits in the digit accumulator
$8:
	pha			; save the character
	lda	<digcnt
	beq	$9		; no digits, just exit

	lda	<onebyt		; update byte or word ?
	bne	$81		; branch if byte
	rep	#0x20		; word - set 16 bit mem
$81	lda	<daccum		; get data byte/word
	sta	[<curadr]	; store it 

$9	sep	#0x20		; restore 8 bit mem
	pla			; restore character
$10:
	brl	cmdl2		; finish decoding in the main loop

	title	"Semi-colon Command Decoder"
;
; process a command with a semi colon
;
semicmd:
	bsl	getchr

	cmp	#'b'		; b-breakpoint
	bne	$2
	brl	bcmd
$2:
	cmp	#'m'		; m-dump mem
	bne	$3
	brl	mcmd
$3:
	cmp	#'g'		; g-go
	bne	$4
	brl	gcmd

$4:
	cmp	#'a'		; a-load acc
	bne	$5
;
	ldx	<daccum
	stx	<sac
	brl	cmdloop

$5:
	cmp	#'s'		; s-load sp
	bne	$6
;
	ldx	<daccum
	stx	<ssp
	brl	cmdloop

$6:
	cmp	#'x'		; x-load ix
	bne	$7
;
	ldx	<daccum
	stx	<six
	brl	cmdloop

$7:
	cmp	#'y'		; y-load iy
	bne	$8
;
	ldx	<daccum
	stx	<siy
	brl	cmdloop

$8:
	cmp	#'z'		; z-load dpr
	bne	$9
;
	ldx	<daccum
	stx	<sdp
	brl	cmdloop

$9:
	cmp	#'f'		; f-load psw
	bne	$10
;
	lda	<daccum
	sta	<sps
	brl	cmdloop

$10:
	cmp	#'d'		; d-load dbr
	bne	$11
;
	lda	<daccum
	sta	<sdb
	brl	cmdloop

$11	cmp	#'k'		; k-load pbr
	bne	$12
;
	lda	<daccum
	sta	<spb
	brl	cmdloop

$12:	
	cmp	#'p'		; p-load pc
	bne	$13
;
	ldx	<daccum
	stx	<spc
	brl	cmdloop

$13:
	cmp	#'r'		; r-reset registers
	bne	sem14
;
;	reset all registers to intial state
;
rstregs:
	rep	#0x20
	lda	##inisp-4
	sta	<ssp
	lda	##inipc
	sta	<curadr		; default current adr is code base
	stz	<curadr+2
	stz	<onebyt
	inc	<onebyt		; default to 1 byte open
	sta	<spc
	stz	<sdp
	stz	<six
	stz	<siy
	stz	<sac
	stz	<sdb
	stz	<spb
	sep	#0x20
	lda	#inipsw
	sta	<sps		; 8 bit a, 8 bit x, intr off
	brl	cmdloop
;
;	allow one digit from 0 -> 3 for a breakpoint
sem14:
	sec
	sbc	#'0'
	cmp	#5
	bge	$xx	

	sta	<bptnum
	brl	semicmd		; get the rest of the ';' cmd
;
;	unknown cmd, print a ?
$xx:
	lda	#'?'		; unrecognized cmd
	bsl	putchr
	brl	cmdloop		; all done

	title	"GO command"
;
;	;g	start processor execution
;
gcmd:
	sep	#0x20		; 8 bit memory
	bsl	crlf

	lda	<digcnt
	beq	pcmd		; no new adr specifed, use old one

	ldx	<daccum
	stx	<spc		; update pc
	ldx	<daccum+2
	stx	<spb		; drops into p cmd....
;
;	proceed from breakpoint
;
pcmd:
;
;	restore the process's registers
;
	rep	#0x20	; 16 bit memory
	tsc
	sta	<dbgsp	; save a copy of our stack pointer
	tdc
	sta	<dbgdpr	; and our direct page reg

	ldx	<six
	ldy	<siy	; restore index regs

	lda	<ssp
	tcs		; stack references to his stack now...

	lda	<spc
	sta	2,s	; load the updated pc back on the stack

	sep	#0x20	; 8 bit memory
	lda	<sdb
	pha
	plb		; load data bank reg
	lda	<spb
	sta	4,s	; load the updated pbr onto the stack
	lda	<sps
	sta	1,s	; load the updated psw onto the stack

	rep	#0x30
	lda	<sac	; restore his acc.
	pei	<sdp	; restore his dir page.
	pld
;
;
;	the last thing we do is set the pgm ctr and psw
;	by doing an rti from his stack
;	(the pc was updated to the correct spot by the
;	 brk exception routine)
;
	rti			; away we go.....

	title	"Register Display"
;
;	r	display register list
;
rcmd:
;
;	display header
	per	regmsg
	bsl	putstr
;
;	r cmd alternate entry
;	(doesn't print header)
rcmd1:
	rep	#0x30		; 16 bit memory/ index
;	
;	display	pc		<pc>
	pei	<spb
	pei	<spc
;
;	display accumulator	<ac>
	pei	<sac
;
;	display ix		<ix>
	pei	<sdb
	pei	<six
;
;	display	iy		<iy>
	pei	<sdb
	pei	<siy
;
;	display dir pg reg	<dp>
	pei	<sdp
;
;	display	stk ptr		<sp>
	pei	<ssp
;
;	display flags		<ps>
	pei	<sps

	pea	##20		; # arg bytes to printf
	per	regfmt		; format string pointer
	bsl	printf
;
;	display breakpoints	(0-4)

	ldx	##0
	ldy	##5		; number of bkpts and ss bpt

bploop:
	lda	<bkptbl+2,x	; get high byte bp
	bmi	bpl1		; negative means bp is valid
	per	offmsg
	bsl	putstr		; just print '------ '
	bra	bpl2
bpl1:
	pha
	lda	<bkptbl,x	; get low byte bp
	pha
	pea	##4
	per	addfmt
	bsl	printf
bpl2:
	inx
	inx
	inx
	inx			; point to next bp
	dey
	bne	bploop

	brl	cmdloop

	title	"Set/Reset Breakpoints"
;
;	;b	set/reset breakpoints
;
bcmd:
	lda	<digcnt
	beq	rstbp		; no digits means reset bpt(s)
;
;	set a breakpoint
;
	lda	<bptnum
	bpl	setbp		; a specific bp was asked for, do that one
;
;
	lda	#0		; default bp is zero
setbp:
	rep	#0x30		; 16 bit idx/ mem
	and	##0x0003	;

	asl	a
	asl	a		; multiply index by 4
	tax			; put adr into x
	lda	<daccum
	sta	<bkptbl,x	; set 2 low bytes
	lda	<daccum+2
	sta	<bkptbl+2,x	; set 2 high bytes

	sep	#0x20		; 8 bit memory
	lda	#0xff
	sta	<bkptbl+3,x	; set flag to indicate busy

	lda	#0		; BRK instruction
	sta	[<daccum]	; try to set the breakpoint
	lda	[<daccum]	; see if the breakpoint got set
 	beq	setb1		; branch if probably it did
	per	bpserr		; couldn't set bp - PROM or NXM.
	bsl	putstr
setb1:
	brl 	cmdloop
;
;	reset a breakpoint
;
rstbp:
	lda	<bptnum
	bpl	clrbpt		; no bkpt num means reset all bps

	rep	#0x30		; 16 bit memory and idx
	stz	<bkptbl+0	
	stz	<bkptbl+2	; bkp 0
	stz	<bkptbl+4
	stz	<bkptbl+6	; bkp 1
	stz	<bkptbl+8
	stz	<bkptbl+10	; bkp 2
	stz	<bkptbl+12
	stz	<bkptbl+14	; bkp 3

	brl	cmdloop

clrbpt:
	rep	#0x30	; set 16 bit mem/ idx
	and	##3	; clear all but bp tbl idx

	asl	a	; mult index * 4 (size of bkpt)
	asl	a
	tax
	stz	<bkptbl,x
	stz	<bkptbl+2,x

	brl	cmdloop

	title	"Memory Dump"
;
;	;m	memory dump
;	dump memory starting at [<daccum]
;

mcmd:	
	lda	<digcnt		; new address entered ?
	beq	$0		; branch if no.

	ldx	<daccum		; move new addr to <curadr.
	stx	<curadr
	ldx	<daccum+2
	stx	<curadr+2
;
;	display address of mem to be dumped.
;
$0:
	pei	<curadr+2	; push dump bank.
	pei	<curadr		; push dump address.
	pea	##4		; push arg byte count.
	per	addfmt		; push ptr to format string.
	bsl	printf		; display bank,address.

	sep	#0x30		; set 8 bit M/X
	ldx	#16		; and a count of 16
	ldy	#0
$1:
	lda	[<curadr],y	; get a byte
	bsl	btox		; print in hex
	bsl	putsp		; a blank
	iny			; point to next byte
	dex			; decrement count
	bne	$1		; loop for all 16

	bsl	putsp		; output 2 spaces
	bsl	putsp
	ldx	#16		; reload count
	ldy	#0
$2:
	lda	[<curadr],y	; get the chr
	and	#0x7f		; mask parity bit
	cmp	#0x20		; check for printable
	bge	$3		; >= space ?
	lda	#'.'		; no, print dot
$3:	cmp	#0x7f		; del char ?
	blt	$4		; no
	lda	#'.'
$4:	bsl	putchr

	iny			; adv ptr
	dex			; dcr count
	bne	$2		; loop back while > 0

	rep	#0x30
	lda	<curadr		; get the adr
	clc
	adc	##16
	sta	<curadr		; move cur adr up by 16
	brl	cmdloop

	title	"Single Step"
;
; s - do single stepping
;
; this is painful on a 816 since each instruction
; must be disassembled to determine where to place
; the next break.
;
scmd:
	rep	#0x30		; 16 bit M/X
	lda	[<spc]		; get instruction at pc
	and	##0xff		; mask high byte
	asl	a		; convert to word offset
	tay			; put offset in y
	per	opctyp		; put base adr of tbl on stack
	lda	(1,s),y		; get entry for this opcode
	plx			; pop base off stack
;
;	the accumulator has the index to the opcode name
;	and the operand type
;
	and	##0xff		; mask off opname index
	tay			; offset into instruction length tbl
	per	opclen		; base of opcode length table
	lda	(1,s),y		; get the length of the instruction
	and	##0xff
	plx			; pop base off stack
	bit	##0x80		; check for IMM instructions
	beq	chk_bra		; branch if not IMM
;
;	calculate the length of an immediate instruction
;	based on the state of the M (or X) bits in the PSW
;
	sep	#0x20		; 8 bit memory
	bit	#0x40		; X or M?
	bne	$2		; chk X if set

	lda	<sps		; get saved PSW
	bit	#0x20		; M = 1?
	bne	$1		; yup, 8 bit immed
	lda	#3		; else 16 bit immed
	bra	$3

$1	lda	#2		; 8 bit immed
	bra	$3

$2	lda	<sps		; get saved PSW
	bit	#0x10		; X = 1?
	bne	$1		; yup, 8 bit immed
	lda	#3

$3	rep	#0x20		; reset 16 bit memory
	brl	set_ss		; set the new bp
;
;	check if the instruction is a branch
;
chk_bra:
	pha			; save offset
	sep	#0x20
	lda	[<spc]		; get opcode
	cmp	#0x82		; brl?
	bne	$1		; nope
;
;	brl - set up 16 bit offset
;
	rep	#0x20		; 16 bit memory
	ply			; throw away old offset
	ldy	##1	
	lda	[<spc],y	; get the offset for brl
	inc	a
	inc	a
	inc	a		; acc += 3
	brl	set_ss

;
;	check for the 8 bit branches, determine
;	whether it will be taken, and what the
;	offset is (YUK)
;

$1:
	cmp	#0x80		; bra (easy one)
	beq	$01

	cmp	#0x90		; bcc ?
	bne	$2
	lda	<sps		; get psw
	bit	#1		; carry clear?
	beq	$01		; yes.. branch
	brl	$nobr

$01:	brl	$br		; branch extension..

$2:	cmp	#0xb0		; bcs ?
	bne	$3
	lda	<sps
	bit	#1		; carry set?	
	bne	$br		; yes.. branch
	brl	$nobr

$3:	cmp	#0xf0		; beq ?
	bne	$4
	lda	<sps
	bit	#2		; zero set?
	bne	$br		; yes.. branch
	bra	$nobr

$4:	cmp	#0x30		; bmi ?
	bne	$5
	lda	<sps
	bit	#0x80		; neg set ?
	bne	$br		; yes.. branch
	bra	$nobr

$5:	cmp	#0xd0		; bne ?
	bne	$6
	lda	<sps
	bit	#2		; zero clear?
	beq	$br		; yes.. branch
	bra	$nobr

$6:	cmp	#0x10		; bpl ?
	bne	$7
	lda	<sps
	bit	#0x80		; neg clear ?
	beq	$br		; yes.. branch
	bra	$nobr

$7:	cmp	#0x50		; bvc ?
	bne	$8
	lda	<sps
	bit	#0x40		; overfl clear?
	beq	$br		; yes.. branch
	bra	$nobr

$8:	cmp	#0x70		; bvs ?
	bne	$9
	lda	<sps
	bit	#0x40		; overfl set ?
	bne	$br		; yes.. branch
	bra	$nobr
;
;	opcode wasn't a branch
;	make sure it isn't a (per/bra) (per/brl) (bsr/bsl)
;
$9:
	cmp	#0x62		; per?
	bne	$11		; nope...
;
;	check if the NEXT instruction is a brl/bra
;	if it is, this is really a bsl/bsr
;
	ldy	##3
	lda	[<spc],y	; get NEXT opcode
	cmp	#0x80		; bra?
	bne	$10
;
;	it WAS a bra.. so set the offset to 5
;
	rep	#0x20		; 16 bit memory
	plx			; throw away old offset
	lda	##5		; next instruction 5 bytes away
	bra	set_ss

$10:
	cmp	#0x82		;brl?
	bne	$11		;nope... use orig offset
;
;	it WAS a brl.. so set the offset to 6
	rep	#0x20		; 16 bit memory
	plx			; throw away old offset
	lda	##6		; next instruction 6 bytes away
	bra	set_ss

;
;	process offset
$11:	rep	#0x20		; 16 bit memory
	pla			; restore offset
	bra	set_ss
;
;	branch not taken, just add 2
;
$nobr:
	rep	#0x20		; 16 bit memory
	plx			; throw away old offset
	lda	##2
	bra	set_ss
;
;	branch taken, calculate a sign-extended offset
;
$br:
	ldy	##1
	lda	[<spc],y	; get the offset
	rep	#0x20		; reset 16 bit memory
	plx			; throw away old offset
	and	##0xff		; mask high byte
	bit	##0x80		; sign extend?
	beq	$br1		; nope
	ora	##0xff00
$br1:
	inc	a		; add size of branch to offset
	inc	a
;
;	add the current pc to the instruction offset
;	and use that as the spot where the next ss brkpt
;	is to go
;
;	Note: we currently do NOT follow branches or jmps
;
set_ss:
	clc
	adc	<spc		; add offset to current val
	sta	<bkptbl+16	; set ss adr to next instruction
	sep	#0x20		; 8 bit memory/ 16 bit idx
	lda	[<bkptbl+16]	; get the opcode at that adr
	sta	<bkpval+4	; save the opcode value
	lda	#0		; brk instruction
	sta	[<bkptbl+16]	; try to set the break
	lda	[<bkptbl+16]	; see if we did
	beq	$1		; branch if (probably) successful
	per	bpserr		; couldn't set bp, ROM or nxm
	bsl	putstr
$1:
	rep	#0x30
	brl	pcmd		; start it up with an implied 'p'

	title	"Binary Conversions"
;
; wtox - convert 16 bit accumulator to ascii
; convert 16 bit integer to ascii hex
; and output to aux port
;
wtox:
	php
	rep	#0x20	; set 16 bit memory
	pha		; save accum
	xba		; get high byte
	bsr	btox
	lda	1,s	; get low byte
	bsr	btox
	pla		; restore accumulator
	plp
	rts

;
; btox - convert 8 bit accumulator to ascii
;
; convert 8 bit integer to ascii hex
; and output to aux port
;
;
btox:
	php		; save memory mode
	rep	#0x20	; set to 16 bit memory
	pha		; save all 16 bits of accumulator
	ror	a	; get high nibble of low byte
	ror	a
	ror	a
	ror	a
	bsr	ntox
	lda	1,s	; get another copy of the accumulator
	bsr	ntox
	pla		; restore accumulator
	plp		; restore memory modes
	rts
	eject
;
; ntox()
; low four bits of accumulator to hex digit
;
; the contents of the accumulator are trashed
;
ntox:
	php
	rep	#0x30		; 16 bit memory and index
	phy
	and	##0xf		; clear all but low 4 bits
	tay
	per	hextbl		; push adr of hex table
	lda	(1,s),y		; get the ascii chr
	bsl	putchr
	ply			; subtract 2 from stack
	ply			; restore callers y
	plp			; restore memory modes
	rts

	title	"I/O Routines"
;
; putstr(string);
; output null terminated string to aux port
;
; Note:
;  You can't call this routine from a jsl instruction
;  as it expects the return address to be 2 bytes long
;
putstr:
	php		; save incoming context
	rep	#0x30	; 16 bit mem, idx
	phx
	lda	6,s	; get starting adr
	tax		; put it into x
	sep	#0x20	; 16 bit idx, 8 bit mem

	lda	0,x	; get the chr
	bne	$1	; print {null} if null string

	per	nulmsg
	plx		; set to point to {null} msg

$1:	lda	0,x	; fetch the chr, 0 -> done
	beq	$2

	bsl	putchr

	inx		; point to next chr
	bra	$1

$2:
	rep	#0x20	; 16 bit memory
	plx		; restore x

	lda	2,s	; get ret adr
	sta	4,s	; wipe out argument
	lda	0,s	; get psw to restore
	sta	2,s	; store psw at adr below new ret adr 3(sp)
	pla		; move stack up 2 bytes
	plp		; restore memory/idx modes
	rts		
	eject
;
;	crlf
;	output a cr/lf to the aux port
;
crlf:
	php		; save memory mode
	sep	#0x20	; set to 8 bits
	pha		; save accumulator
	lda	#0xd	; output <cr>
	bsl	putchr
	lda	#0xa	; and    <lf>
	bsl	putchr	; print chr
	pla		; restore accumulator
	plp		; restore psw
	rts		; exit
;
;	putsp()
;	output a single space
;
putsp:
	php
	sep	#0x20
	lda	#' '
	bsl	putchr
	plp
	rts

	title	"Hex to Binary Conversions"
;
;	test for a hex digit (0-9 & a-f)
;	carry set if it's not hex
;
ishex:
	cmp	#'0'
	blt	$2		; not hex if < 0
	cmp	#':'
	blt	$1		; is  hex if <= 9
	cmp	#'a'
	blt	$2		; not hex if < a
	cmp	#'g'
	bge	$2		; not hex if > f
$1:
	clc			; it's hex
	rts
$2:
	sec			; it's not hex
	rts
	eject
;
; convert ascii chr to hex digit
; digit stored in 32 bit digit accumulator "daccum"
;
xtol:
	php
	sep	#0x20
;
;	first convert ASCII hex to AED modified hex
;
	cmp	#0x61		; is it a-f?
	blt	$1		; nope
	sec
	sbc	#0x27		; convert a -> :
$1:
	rep	#0x30
;
;	convert modified hex to binary
;
	and	##0x0f
	pha			; save new low nibble
;
;	shift long <daccum 4 times
;
	lda	<daccum
$2:
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16

	ora	1,s		; OR in new low nibble.
	sta	<daccum
	pla			; clean up stack

	sep	#0x20
	inc	<digcnt		; daccum has another valid digit
	plp
	rts
	end
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	title	"Debugger Ram"
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
;
;	Debugger read/write data
;
;	Note:
;	The debugger sets the direct page register to
;	point to this data, so it should be page aligned
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

	psect	dirpg
;
;	breakpoint table
;	4 user breakpoints
;
;	breakpoint 5 is for single stepping
;
;	each entry is a 24 bit address
;	(longword aligned)
;
bkptbl:	struct	quad	; bp0
	struct	quad	; bp1
	struct	quad	; bp2
	struct	quad	; bp3
	struct	quad	; sstep bkpt (bp4)
;
;	breakpoint counts
;	number of times to execute a proceed or
;	single step (1-65536)
;
bkpcnt:	struct	word	; bp0
	struct	word	; bp1
	struct	word	; bp2
	struct	word	; bp3
	struct	word	; sstep
;
;	breakpoint values
;	this is where we store the byte replaced by
;	the brk instruction
;
bkpval:	struct	byte	; bp0
	struct	byte	; bp1
	struct	byte	; bp2
	struct	byte	; bp3
	struct	byte	; sstep
;
;	The context of the process being debugged is
;	saved here.
;	Regs are on word boundaries to make loading
;	unloading easier in 16 bit mode
;
spc:	struct	word	; saved pgm counter
spb:	struct	word	; saved pgm bank reg
sac:	struct	word	; saved accumulator
six:	struct	word	; saved ix
siy:	struct	word	; saved iy
sdp:	struct	word	; saved direct page reg
ssp:	struct	word	; saved stack pointer
sps:	struct	word	; saved processor status
sdb:	struct	word	; saved data bank reg

;
daccum:	struct	quad	; digit accumulator
digcnt:	struct	word	; number of valid digits in daccum

curadr:	struct	quad	; currently open adr
onebyt:	struct	byte	; 1=byte adr 0=word adr

bptnum:	struct	word	; ff = use next bp, 0-4 = bp #

dbgsp:	struct	word	; saved value of the dbg sp
dbgdpr:	struct	word	; saved value of the dbg dpr
dbgpbk:	struct	word	; saved value of the dbgr pgm/data bank regs.
dirlen:	ends		; total length of ram used
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;
;	Debugger Load Ram Command
;
lcmd::
	php
	sep	#0x20	; 8 bit memory

$1:	bsl	waitp	; wait for a parallel byte
	cmp	#'}'
	bne	$1	; wait for a sse cmd

	bsl	waitp
	bsl	waitp	; throw away the address

	bsl	waitp	; get the ":" (hopefully)

	bsl	waitp	; get the starting adr
	pha
	bsl	waitp
	pha		; push adr onto stack
$2:
	rep	#0x30	; 16 bit M/X
	bsl	crlf
	pla
	tay		; save adr in Y
	bsl	wtox	; print the adr
	bsl	putsp
	sep	#0x20

	bsl	waitp	; get the count
	pha
	bsl	waitp
	pha

	rep	#0x20
	pla
	tax		; save count in x
	bsl	wtox	; print the count

$3:	sep	#0x20
	bsl	waitp	; get a byte
	sta	0,y	; store it
	iny		; incr pointer
	dex		; decr count
	bne	$3
	bsl	crlf	; all done
;
;
;
$4:	bsl	waitp	; check for ';' cmd
	bsl	btox
	cmp	#';'
	beq	$5

	cmp	#':'	; or a ":" cmd
	bsl	waitp
	pha
	bsl	waitp
	pha		; get the adr
	rep	#0x20
	pla
	cmp	##0x2801	; last cmd for load without start?
	beq	$6	; yes
	pha		; no.. do a normal load
	bra	$2	; do the lmr cmd

$6:
;
;	ignore last 0x2801 cmd
;
	sep	#0x20
	bsl	waitp
	bsl	waitp	; grab the count
	bsl	waitp	; and the last chr
	bra	$7

;
;	ignore jus cmds
;
$5:
	bsl	waitp	; get the address
	bsl	waitp

$7:
	plp
	rts
	end
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	title	"Opcode Disassembly Tables"
	psect	code
;
;	65816 opcode length / name table
;
;	00 = implied		1 byte
;	01 = a			1 byte
;	02 = <dir		2 bytes
;	03 = <dir,x		2 bytes
;	04 = <dir,y		2 bytes
;	05 = (<dir)		2 bytes
;	06 = (<dir),y		2 bytes
;	07 = (<dir,x)		2 bytes
;	08 = [<dir]		2 bytes
;	09 = [<dir],y		2 bytes
;	10 = offset,s		2 bytes
;	11 = (offset,s),y	2 bytes
;	12 = abs		3 bytes
;	13 = abs,x		3 bytes
;	14 = abs,y		3 bytes
;	15 = (abs)		3 bytes
;	16 = (abs,x)		3 bytes
;	17 = rel8		2 bytes
;	18 = rel16		3 bytes
;	19 = >dbr,adr		4 bytes
;	20 = >dbr,adr,x		4 bytes
;	21 = #imm		2 bytes
;	22 = #imm or ##imm	2(3) bytes based on M
;	23 = #imm or ##imm	2(3) bytes based on X
;	24 = >src,>dst		3 bytes
;

;
;	table of operand lengths
;
opclen::
		dcb	1	; implied
		dcb	1	; accumulator
		dcb	2	; <dir
		dcb	2	; <dir,x
		dcb	2	; <dir,y
		dcb	2	; (<dir)
		dcb	2	; (<dir),y
		dcb	2	; (<dir,x)
		dcb	2	; [<dir]
		dcb	2	; [<dir],y
		dcb	2	; offset,s
		dcb	2	; (offset,s),y
		dcb	3	; abs
		dcb	3	; abs,x
		dcb	3	; abs,y
		dcb	3	; (abs)
		dcb	3	; (abs,x)
		dcb	2	; rel8
		dcb	3	; rel16
		dcb	4	; >dbr,adr
		dcb	4	; >dbr,adr,x
		dcb	2	; #imm
		dcb	0x82	; #imm based on M
		dcb	0xc2	; #imm based on X
		dcb	3	; >src,>dst

;
;	operand type table
;
opctyp::

$impl	equ	0
$accum	equ	1
$dp	equ	2
$dpix	equ	3
$dpiy	equ	4
$dpin	equ	5
$dpiniy	equ	6
$dpixin	equ	7
$dpinl	equ	8
$dpiliy	equ	9
$skr	equ	10
$skriiy	equ	11
$abs	equ	12
$absix	equ	13
$absiy	equ	14
$absin	equ	15
$absixi	equ	16
$rel8	equ	17
$rel16	equ	18
$absl	equ	19
$abslix	equ	20
$immed2	equ	21
$accimm	equ	22
$idximm	equ	23
$blkm	equ	24


;
; indices for all of the opcode names
;

$adc_nm		equ	0
$and_nm		equ	1
$asl_nm		equ	2
$bcc_nm		equ	3
$bcs_nm		equ	4
$beq_nm		equ	5
$bit_nm		equ	6
$bmi_nm		equ	7
$bne_nm		equ	8
$bpl_nm		equ	9
$bra_nm		equ	10
$brk_nm		equ	11
$brl_nm		equ	12
$bvc_nm		equ	13
$bvs_nm		equ	14
$clc_nm		equ	15
$cld_nm		equ	16
$cli_nm		equ	17
$clv_nm		equ	18
$cmp_nm		equ	19
$cop_nm		equ	20
$cpx_nm		equ	21
$cpy_nm		equ	22
$dec_nm		equ	23
$dex_nm		equ	24
$dey_nm		equ	25
$eor_nm		equ	26
$inc_nm		equ	27
$inx_nm		equ	28
$iny_nm		equ	29
$jml_nm		equ	30
$jmp_nm		equ	31
$jsl_nm		equ	32
$jsr_nm		equ	33
$lda_nm		equ	34
$ldx_nm		equ	35
$ldy_nm		equ	36
$lsl_nm		equ	37
$lsr_nm		equ	38
$mvn_nm		equ	39
$mvp_nm		equ	40
$nop_nm		equ	41
$ora_nm		equ	42
$pea_nm		equ	43
$pei_nm		equ	44
$per_nm		equ	45
$pha_nm		equ	46
$phb_nm		equ	47
$phd_nm		equ	48
$phk_nm		equ	49
$php_nm		equ	50
$phx_nm		equ	51
$phy_nm		equ	52
$pla_nm		equ	53
$plb_nm		equ	54
$pld_nm		equ	55
$plp_nm		equ	56
$plx_nm		equ	57
$ply_nm		equ	58
$rep_nm		equ	59
$rol_nm		equ	60
$ror_nm		equ	61
$rti_nm		equ	62
$rtl_nm		equ	63
$rts_nm		equ	64
$sbc_nm		equ	65
$sec_nm		equ	66
$sed_nm		equ	67
$sei_nm		equ	68
$sep_nm		equ	69
$sta_nm		equ	70
$stp_nm		equ	71
$stx_nm		equ	72
$sty_nm		equ	73
$stz_nm		equ	74
$tax_nm		equ	75
$tay_nm		equ	76
$tcd_nm		equ	77
$tcs_nm		equ	78
$tdc_nm		equ	79
$trb_nm		equ	80
$tsb_nm		equ	81
$tsc_nm		equ	82
$tsx_nm		equ	83
$txa_nm		equ	84
$txs_nm		equ	85
$txy_nm		equ	86
$tya_nm		equ	87
$tyx_nm		equ	88
$wai_nm		equ	89
$xba_nm		equ	90
$xce_nm		equ	91
$wdm_nm		equ	92

	dcb	$impl		; 00 = brk
	dcb	$brk_nm

	dcb	$dpixin		; 01 = ora (<dir,x)
	dcb	$ora_nm

	dcb	$impl		; 02 = cop
	dcb	$cop_nm

	dcb	$skr		; 03 = ora offset,s
	dcb	$ora_nm

	dcb	$dp		; 04 = tsb <dir
	dcb	$tsb_nm

	dcb	$dp		; 05 = ora <dir
	dcb	$ora_nm

	dcb	$dp		; 06 = asl <dir
	dcb	$asl_nm

	dcb	$dpinl		; 07 = ora [<dir]
	dcb	$ora_nm

	dcb	$impl		; 08 = php
	dcb	$php_nm

	dcb	$accimm		; 09 = ora #imm (##imm)
	dcb	$ora_nm

	dcb	$accum		; 0a = asl a
	dcb	$asl_nm

	dcb	$impl		; 0b = phd
	dcb	$phd_nm

	dcb	$abs		; 0c = tsb abs
	dcb	$tsb_nm

	dcb	$abs		; 0d = ora abs
	dcb	$ora_nm

	dcb	$abs		; 0e = asl abs
	dcb	$asl_nm

	dcb	$absl		; 0f = ora >dbr,adr
	dcb	$ora_nm

	dcb	$rel8		; 10 = bpl rel8
	dcb	$bpl_nm

	dcb	$dpiniy		; 11 = ora (<dir),y
	dcb	$ora_nm

	dcb	$dpin		; 12 = ora (<dir)
	dcb	$ora_nm

	dcb	$skriiy		; 13 = ora (offset,s),y
	dcb	$ora_nm

	dcb	$dp		; 14 = trb <dir
	dcb	$trb_nm

	dcb	$dpix		; 15 = ora <dir,x
	dcb	$ora_nm

	dcb	$dpix		; 16 = asl <dir,x
	dcb	$asl_nm

	dcb	$dpiliy		; 17 = ora [<dir],y
	dcb	$ora_nm

	dcb	$impl		; 18 = clc
	dcb	$clc_nm

	dcb	$absiy		; 19 = ora abs,y
	dcb	$ora_nm

	dcb	$accum		; 1a = inc a
	dcb	$inc_nm

	dcb	$impl		; 1b = tcs
	dcb	$tcs_nm

	dcb	$abs		; 1c = trb abs
	dcs	$trb_nm

	dcb	$absix		; 1d = ora abs,x
	dcb	$ora_nm

	dcb	$absix		; 1e = asl abs,x
	dcb	$asl_nm

	dcb	$abslix		; 1f = ora >pbr,abs,x
	dcb	$ora_nm

	dcb	$abs		; 20 = jsr abs
	dcb	$jsr_nm

	dcb	$dpixin		; 21 = and (<dir,x)
	dcb	$and_nm

	dcb	$absl		; 22 = jsl >pbr,abs
	dcb	$jsl_nm

	dcb	$skr		; 23 = and offset,s
	dcb	$and_nm

	dcb	$dp		; 24 = bit <dir
	dcb	$bit_nm

	dcb	$dp		; 25 = and <dir
	dcb	$and_nm

	dcb	$dp		; 26 = rol <dir
	dcb	$rol_nm

	dcb	$dpinl		; 27 = and [<dir]
	dcb	$and_nm

	dcb	$impl		; 28 = plp
	dcb	$plp_nm

	dcb	$accimm		; 29 = and #imm (##imm)
	dcb	$and_nm

	dcb	$accum		; 2a = rol a
	dcb	$rol_nm

	dcb	$impl		; 2b = pld
	dcb	$pld_nm

	dcb	$abs		; 2c = bit abs
	dcb	$bit_nm

	dcb	$abs		; 2d = and abs
	dcb	$and_nm

	dcb	$abs		; 2e = rol abs
	dcb	$rol_nm

	dcb	$absl		; 2f = and >dbr,abs
	dcb	$and_nm

	dcb	$rel8		; 30 = bmi rel8
	dcb	$bmi_nm

	dcb	$dpiniy		; 31 = and (<dir),y
	dcb	$and_nm

	dcb	$dpin		; 32 = and (<dir)
	dcb	$and_nm

	dcb	$skriiy		; 33 = and (offset,s),y
	dcb	$and_nm

	dcb	$dpix		; 34 = bit <dir,x
	dcb	$bit_nm

	dcb	$dpix		; 35 = and <dir,x
	dcb	$and_nm

	dcb	$dpix		; 36 = rol <dir,x
	dcb	$rol_nm

	dcb	$dpiliy		; 37 = and [<dir],y
	dcb	$and_nm

	dcb	$impl		; 38 = sec
	dcb	$sec_nm

	dcb	$absiy		; 39 = and abs,y
	dcb	$and_nm

	dcb	$accum		; 3a = dec a
	dcb	$dec_nm

	dcb	$impl		; 3b = tsc
	dcb	$tsc_nm

	dcb	$absix		; 3c = bit abs,x
	dcb	$bit_nm

	dcb	$absix		; 3d = and abs,x
	dcb	$and_nm

	dcb	$absix		; 3e = rol abs,x
	dcb	$rol_nm

	dcb	$absix		; 3f = and >dbr,adr,x
	dcb	$and_nm

	dcb	$impl		; 40 = rti
	dcb	$rti_nm

	dcb	$dpixin		; 41 = eor (<dir,x)
	dcb	$eor_nm

	dcb	$impl		; 42 = <wdm reserved>
	dcb	$wdm_nm

	dcb	$skr		; 43 = eor offset,s
	dcb	$eor_nm

	dcb	$blkm		; 44 = mvp >src,>dst
	dcb	$mvp_nm

	dcb	$dp		; 45 = eor <dir
	dcb	$eor_nm

	dcb	$dp		; 46 = lsl <dir
	dcb	$lsl_nm

	dcb	$dpinl		; 47 = eor [<dir]
	dcb	$eor_nm

	dcb	$impl		; 48 = pha
	dcb	$pha_nm

	dcb	$accimm		; 49 = eor #imm (##imm)
	dcb	$eor_nm

	dcb	$accum		; 4a = lsr a
	dcb	$lsr_nm

	dcb	$impl		; 4b = phk
	dcb	$phk_nm

	dcb	$abs		; 4c = jmp abs
	dcb	$jmp_nm

	dcb	$abs		; 4d = eor abs
	dcb	$eor_nm

	dcb	$abs		; 4e = lsr abs
	dcb	$lsr_nm

	dcb	$absl		; 4f = eor >dbr,adr
	dcb	$eor_nm

	dcb	$rel8		; 50 = bvc rel8
	dcb	$bvc_nm

	dcb	$dpiniy		; 51 = eor (<dir),y
	dcb	$eor_nm

	dcb	$dpin		; 52 = eor (<dir)
	dcb	$eor_nm

	dcb	$skriiy		; 53 = eor (offset,s),y
	dcb	$eor_nm

	dcb	$blkm		; 54 = mvn >src,>dst
	dcb	$mvn_nm

	dcb	$dpix		; 55 = eor <dir,x
	dcb	$eor_nm

	dcb	$dpix		; 56 = lsl <dir,x
	dcb	$lsl_nm

	dcb	$dpiliy		; 57 = eor [<dir],y
	dcb	$eor_nm

	dcb	$impl		; 58 = cli
	dcb	$cli_nm

	dcb	$absiy		; 59 = eor abs,y
	dcb	$eor_nm

	dcb	$impl		; 5a = phy
	dcb	$phy_nm

	dcb	$impl		; 5b = tcd
	dcb	$tcd_nm

	dcb	$absl		; 5c = jmp >pbr,abs
	dcb	$jmp_nm

	dcb	$absix		; 5d = eor abs,x
	dcb	$eor_nm

	dcb	$absix		; 5e = lsr abs,x
	dcb	$lsr_nm

	dcb	$absix		; 5f = eor >dbr,adr,x
	dcb	$eor_nm

	dcb	$impl		; 60 = rts
	dcb	$rts_nm

	dcb	$dpixin		; 61 = adc (<dir,x)
	dcb	$adc_nm

	dcb	$rel16		; 62 = per rel16
	dcb	$per_nm

	dcb	$skr		; 63 = adc offset,s
	dcb	$adc_nm

	dcb	$dp		; 64 = stz <dir
	dcb	$stz_nm

	dcb	$dp		; 65 = adc <dir
	dcb	$adc_nm

	dcb	$dp		; 66 = ror <dir
	dcb	$ror_nm

	dcb	$dpinl		; 67 = adc [<dir]
	dcb	$adc_nm

	dcb	$impl		; 68 = pla
	dcb	$pla_nm

	dcb	$accimm		; 69 = adc #imm (##imm)
	dcb	$adc_nm

	dcb	$accum		; 6a = ror a
	dcb	$ror_nm

	dcb	$impl		; 6b = rtl
	dcb	$rtl_nm

	dcb	$absin		; 6c = jmp (abs)
	dcb	$jmp_nm

	dcb	$abs		; 6d = adc abs
	dcb	$adc_nm

	dcb	$abs		; 6e = ror abs
	dcb	$ror_nm

	dcb	$absl		; 6f = adc >dbr,adr
	dcb	$adc_nm

	dcb	$rel8		; 70 = bvs rel8
	dcb	$bvs_nm

	dcb	$dpiniy		; 71 = adc (<dir),y
	dcb	$adc_nm

	dcb	$dpin		; 72 = adc (<dir)
	dcb	$adc_nm

	dcb	$skriiy		; 73 = adc (offset,s),y
	dcb	$adc_nm

	dcb	$dpix		; 74 = stz <dir,x
	dcb	$stz_nm

	dcb	$dpix		; 75 = adc <dir,x
	dcb	$adc_nm

	dcb	$dpix		; 76 = ror <dir,x
	dcb	$ror_nm

	dcb	$dpiniy		; 77 = adc [<dir],y
	dcb	$adc_nm

	dcb	$impl		; 78 = sei
	dcb	$sei_nm

	dcb	$absiy		; 79 = adc abs,y
	dcb	$adc_nm

	dcb	$impl		; 7a = ply
	dcb	$ply_nm

	dcb	$impl		; 7b = tdc
	dcb	$tdc_nm

	dcb	$absixi		; 7c = jmp (abs,x)
	dcb	$jmp_nm

	dcb	$absix		; 7d = adc abs,x
	dcb	$adc_nm

	dcb	$absix		; 7e = ror abs,x
	dcb	$ror_nm

	dcb	$abslix		; 7f = adc >dbr,adr,x
	dcb	$adc_nm

	dcb	$rel8		; 80 = bra rel8
	dcb	$bra_nm

	dcb	$dpixin		; 81 = sta (<dir,x)
	dcb	$sta_nm

	dcb	$rel16		; 82 = brl rel16
	dcb	$brl_nm

	dcb	$skr		; 83 = sta offset,s
	dcb	$sta_nm

	dcb	$dp		; 84 = sty <dir
	dcb	$sty_nm

	dcb	$dp		; 85 = sta <dir
	dcb	$sta_nm

	dcb	$dp		; 86 = stx <dir
	dcb	$stx_nm

	dcb	$dpinl		; 87 = sta [<dir]
	dcb	$sta_nm

	dcb	$impl		; 88 = dey
	dcb	$dey_nm

	dcb	$accimm		; 89 = bit #imm (##imm)
	dcb	$bit_nm

	dcb	$impl		; 8a = txa
	dcb	$txa_nm

	dcb	$impl		; 8b = phb
	dcb	$phb_nm

	dcb	$abs		; 8c = sty abs
	dcb	$sty_nm

	dcb	$abs		; 8d = sta abs
	dcb	$sta_nm

	dcb	$abs		; 8e = stx abs
	dcb	$stx_nm

	dcb	$absl		; 8f = sta >dbr,adr
	dcb	$sta_nm

	dcb	$rel8		; 90 = bcc rel8
	dcb	$bcc_nm

	dcb	$dpiniy		; 91 = sta (<dir),y
	dcb	$sta_nm

	dcb	$dpin		; 92 = sta (<dir)
	dcb	$sta_nm

	dcb	$skriiy		; 93 = sta (offset,s),y
	dcb	$sta_nm

	dcb	$dpix		; 94 = sty <dir,x
	dcb	$sty_nm

	dcb	$dpix		; 95 = sta <dir,x
	dcb	$sta_nm

	dcb	$dpiy		; 96 = stx <dir,y
	dcb	$stx_nm

	dcb	$dpiliy		; 97 = sta [<dir],y
	dcb	$sta_nm

	dcb	$impl		; 98 = tya
	dcb	$tya_nm

	dcb	$absiy		; 99 = sta abs,y
	dcb	$sta_nm

	dcb	$impl		; 9a = txs
	dcb	$txs_nm

	dcb	$impl		; 9b = txy
	dcb	$txy_nm

	dcb	$abs		; 9c = stz abs
	dcb	$stz_nm

	dcb	$absix		; 9d = sta abs,x
	dcb	$sta_nm

	dcb	$absix		; 9e = stz abs,x
	dcb	$stz_nm

	dcb	$abslix		; 9f = sta >dbr,adr,x
	dcb	$sta_nm

	dcb	$idximm		; a0 = ldy #imm (##imm)
	dcb	$ldy_nm

	dcb	$dpixin		; a1 = lda (<dir,x)
	dcb	$lda_nm

	dcb	$idximm		; a2 = ldx #imm (##imm)
	dcb	$ldx_nm

	dcb	$skr		; a3 = lda offset,s
	dcb	$lda_nm

	dcb	$dp		; a4 = ldy <dir
	dcb	$ldy_nm

	dcb	$dp		; a5 = lda <dir
	dcb	$lda_nm

	dcb	$dp		; a6 = ldx <dir
	dcb	$ldx_nm

	dcb	$dpinl		; a7 = lda [<dir]
	dcb	$lda_nm

	dcb	$impl		; a8 = tay
	dcb	$tay_nm

	dcb	$accimm		; a9 = lda #imm (##imm)
	dcb	$lda_nm

	dcb	$impl		; aa = tax
	dcb	$tax_nm

	dcb	$impl		; ab = plb
	dcb	$plb_nm

	dcb	$abs		; ac = ldy abs
	dcb	$ldy_nm

	dcb	$abs		; ad = lda abs
	dcb	$lda_nm

	dcb	$abs		; ae = ldx abs
	dcb	$ldx_nm

	dcb	$absl		; af = lda >dbr,adr
	dcb	$lda_nm

	dcb	$rel8		; b0 = bcs rel8
	dcb	$bcs_nm

	dcb	$dpiniy		; b1 = lda (<dir),y
	dcb	$lda_nm

	dcb	$dpin		; b2 = lda (<dir)
	dcb	$lda_nm

	dcb	$skriiy		; b3 = lda (offset,s),y
	dcb	$lda_nm

	dcb	$dpix		; b4 = ldy <dir,x
	dcb	$ldy_nm

	dcb	$dpix		; b5 = lda <dir,x
	dcb	$lda_nm

	dcb	$dpiy		; b6 = ldx <dir,y
	dcb	$ldx_nm

	dcb	$dpiliy		; b7 = lda [<dir],y
	dcb	$lda_nm

	dcb	$impl		; b8 = clv
	dcb	$clv_nm

	dcb	$absiy		; b9 = lda abs,y
	dcb	$lda_nm

	dcb	$impl		; ba = tsx
	dcb	$tsx_nm

	dcb	$impl		; bb = tyx
	dcb	$tyx_nm

	dcb	$absix		; bc = ldy abs,x
	dcb	$ldy_nm

	dcb	$absix		; bd = lda abs,x
	dcb	$lda_nm

	dcb	$absiy		; be = ldx abs,y
	dcb	$ldx_nm

	dcb	$abslix		; bf = lda >dbr,adr,x
	dcb	$lda_nm

	dcb	$idximm		; c0 = cpy #imm (##imm)
	dcb	$cpy_nm

	dcb	$dpixin		; c1 = cmp (<dir,x)
	dcb	$cmp_nm

	dcb	$immed2		; c2 = rep #imm
	dcb	$rep_nm

	dcb	$dpix		; c3 = cmp <dir,x
	dcb	$cmp_nm

	dcb	$dp		; c4 = cpy <dir
	dcb	$cpy_nm

	dcb	$dp		; c5 = cmp <dir
	dcb	$cmp_nm

	dcb	$dp		; c6 = dec <dir
	dcb	$dec_nm

	dcb	$dpinl		; c7 = cmp [<dir]
	dcb	$cmp_nm

	dcb	$impl		; c8 = iny
	dcb	$iny_nm

	dcb	$accimm		; c9 = cmp #imm (##imm)
	dcb	$cmp_nm

	dcb	$impl		; ca = dex
	dcb	$dex_nm

	dcb	$impl		; cb = wai
	dcb	$wai_nm

	dcb	$abs		; cc = cpy abs
	dcb	$cpy_nm

	dcb	$abs		; cd = cmp abs
	dcb	$cmp_nm

	dcb	$abs		; ce = dec abs
	dcb	$dec_nm

	dcb	$absl		; cf = cmp >dbr,adr
	dcb	$cmp_nm

	dcb	$rel8		; d0 = bne rel8
	dcb	$bne_nm

	dcb	$dpiniy		; d1 = cmp (<dir),y
	dcb	$cmp_nm

	dcb	$dpin		; d2 = cmp (<dir)
	dcb	$cmp_nm

	dcb	$skriiy		; d3 = cmp (offset,s),y
	dcb	$cmp_nm

	dcb	$dp		; d4 = pei <dir
	dcb	$pei_nm

	dcb	$dpix		; d5 = cmp <dir,x
	dcb	$cmp_nm

	dcb	$dpix		; d6 = dec <dir,x
	dcb	$dec_nm

	dcb	$dpiliy		; d7 = cmp [<dir],y
	dcb	$cmp_nm

	dcb	$impl		; d8 = cld
	dcb	$cld_nm

	dcb	$absiy		; d9 = cmp abs,y
	dcb	$cmp_nm

	dcb	$impl		; da = phx
	dcb	$phx_nm

	dcb	$impl		; db = stp
	dcb	$stp_nm

	dcb	$absin		; dc = jml (abs)
	dcb	$jml_nm

	dcb	$absix		; dd = cmp abs,x
	dcb	$cmp_nm

	dcb	$absix		; de = dec abs,x
	dcb	$dec_nm

	dcb	$abslix		; df = cmp >dbr,adr,x
	dcb	$cmp_nm

	dcb	$idximm		; e0 = cpx #imm (##imm)
	dcb	$cpx_nm

	dcb	$dpixin		; e1 = sbc (<dir,x)
	dcb	$sbc_nm

	dcb	$immed2		; e2 = sep #imm
	dcb	$sep_nm

	dcb	$skr		; e3 = sbc offset,s
	dcb	$sbc_nm

	dcb	$dp		; e4 = cpx <dir
	dcb	$cpx_nm

	dcb	$dp		; e5 = sbc <dir
	dcb	$sbc_nm

	dcb	$dp		; e6 = inc <dir
	dcb	$inc_nm

	dcb	$dpinl		; e7 = sbc [<dir]
	dcb	$sbc_nm

	dcb	$impl		; e8 = inx
	dcb	$inx_nm

	dcb	$accimm		; e9 = sbc #imm (##imm)
	dcb	$sbc_nm

	dcb	$impl		; ea = nop
	dcb	$nop_nm

	dcb	$impl		; eb = xba
	dcb	$xba_nm

	dcb	$abs		; ec = cpx abs
	dcb	$cpx_nm

	dcb	$abs		; ed = sbc abs
	dcb	$sbc_nm

	dcb	$abs		; ee = inc abs
	dcb	$inc_nm

	dcb	$absl		; ef = sbc >dbr,adr
	dcb	$sbc_nm

	dcb	$rel8		; f0 = beq rel8
	dcb	$beq_nm

	dcb	$dpiniy		; f1 = sbc (<dir),y
	dcb	$sbc_nm

	dcb	$dpin		; f2 = sbc (<dir)
	dcb	$sbc_nm

	dcb	$skriiy		; f3 = sbc (offset,s),y
	dcb	$sbc_nm

	dcb	$abs		; f4 = pea abs
	dcb	$pea_nm

	dcb	$dpix		; f5 = sbc <dir,x
	dcb	$sbc_nm

	dcb	$dpix		; f6 = inc <dir,x
	dcb	$inc_nm

	dcb	$dpiliy		; f7 = sbc [<dir],y
	dcb	$sbc_nm

	dcb	$impl		; f8 = sed
	dcb	$sed_nm

	dcb	$absiy		; f9 = sbc abs,y
	dcb	$sbc_nm

	dcb	$impl		; fa = plx
	dcb	$plx_nm

	dcb	$impl		; fb = xce
	dcb	$xce_nm

	dcb	$absixi		; fc = jsr (abs,x)
	dcb	$jsr_nm

	dcb	$absix		; fd = sbc abs,x
	dcb	$sbc_nm

	dcb	$absix		; fe = inc abs,x
	dcb	$inc_nm

	dcb	$abslix		; ff = sbc >dbr,adr,x
	dcb	$sbc_nm


;
;	alpha names for the opcodes
;
opcnam::

	dcs	"adc\0"		; 0
	dcs	"and\0"		; 1
	dcs	"asl\0"		; 2
	dcs	"bcc\0"		; 3
	dcs	"bcs\0"		; 4
	dcs	"beq\0"		; 5
	dcs	"bit\0"		; 6
	dcs	"bmi\0"		; 7
	dcs	"bne\0"		; 8
	dcs	"bpl\0"		; 9
	dcs	"bra\0"		; 10
	dcs	"brk\0"		; 11
	dcs	"brl\0"		; 12
	dcs	"bvc\0"		; 13
	dcs	"bvs\0"		; 14
	dcs	"clc\0"		; 15
	dcs	"cld\0"		; 16
	dcs	"cli\0"		; 17
	dcs	"clv\0"		; 18
	dcs	"cmp\0"		; 19
	dcs	"cop\0"		; 20
	dcs	"cpx\0"		; 21
	dcs	"cpy\0"		; 22
	dcs	"dec\0"		; 23
	dcs	"dex\0"		; 24
	dcs	"dey\0"		; 25
	dcs	"eor\0"		; 26
	dcs	"inc\0"		; 27
	dcs	"inx\0"		; 28
	dcs	"iny\0"		; 29
	dcs	"jml\0"		; 30
	dcs	"jmp\0"		; 31
	dcs	"jsl\0"		; 32
	dcs	"jsr\0"		; 33
	dcs	"lda\0"		; 34
	dcs	"ldx\0"		; 35
	dcs	"ldy\0"		; 36
	dcs	"lsl\0"		; 37
	dcs	"lsr\0"		; 38
	dcs	"mvn\0"		; 39
	dcs	"mvp\0"		; 40
	dcs	"nop\0"		; 41
	dcs	"ora\0"		; 42
	dcs	"pea\0"		; 43
	dcs	"pei\0"		; 44
	dcs	"per\0"		; 45
	dcs	"pha\0"		; 46
	dcs	"phb\0"		; 47
	dcs	"phd\0"		; 48
	dcs	"phk\0"		; 49
	dcs	"php\0"		; 50
	dcs	"phx\0"		; 51
	dcs	"phy\0"		; 52
	dcs	"pla\0"		; 53
	dcs	"plb\0"		; 54
	dcs	"pld\0"		; 55
	dcs	"plp\0"		; 56
	dcs	"plx\0"		; 57
	dcs	"ply\0"		; 58
	dcs	"rep\0"		; 59
	dcs	"rol\0"		; 60
	dcs	"ror\0"		; 61
	dcs	"rti\0"		; 62
	dcs	"rtl\0"		; 63
	dcs	"rts\0"		; 64
	dcs	"sbc\0"		; 65
	dcs	"sec\0"		; 66
	dcs	"sed\0"		; 67
	dcs	"sei\0"		; 68
	dcs	"sep\0"		; 69
	dcs	"sta\0"		; 70
	dcs	"stp\0"		; 71
	dcs	"stx\0"		; 72
	dcs	"sty\0"		; 73
	dcs	"stz\0"		; 74
	dcs	"tax\0"		; 75
	dcs	"tay\0"		; 76
	dcs	"tcd\0"		; 77
	dcs	"tcs\0"		; 78
	dcs	"tdc\0"		; 79
	dcs	"trb\0"		; 80
	dcs	"tsb\0"		; 81
	dcs	"tsc\0"		; 82
	dcs	"tsx\0"		; 83
	dcs	"txa\0"		; 84
	dcs	"txs\0"		; 85
	dcs	"txy\0"		; 86
	dcs	"tya\0"		; 87
	dcs	"tyx\0"		; 88
	dcs	"wai\0"		; 89
	dcs	"xba\0"		; 90
	dcs	"xce\0"		; 91
	dcs	"wdm\0"		; 92

	title	"65816 Disassembler"
;
;	disassemble the instruction pointed
;	to by the currently open address
;

	title	"65816 Disassembler"
;
;	Disassemble the instruction pointed
;	to by the currently open address.
;	In the case of #imm or ##imm instructions
;	the disassembly may be incorrect, since
;	the psw when the instruction is executed
;	isn't known (except when single stepping).
;

dasm:
	php			; preserve caller's status
	rep	#0x30		; 16 bit memory/idx
	pei	<curadr		; preserve this for debugger
	lda	[<curadr]	; get opcode	
	and	##0xff		; save only the opcode
;
;	check for bsr/brl pseudo instruction
;	bsr == per 01 00 bra <byte> <next instruction>
;	bsl == per 02 00 brl <word> <next instruction>
;
	cmp	##0x62		; per?
	beq	$per		; yup
	brl	$ckrest

$per:
	ldx	##80		; load bra opcode - assume bsr
	ldy	##1		; point to per offset
	lda	[<curadr],y	; get offset
	cmp	##1		; per 1 ?
	beq	$1		; per 1, bsr if next op is bra
	ldx	##0x82		; load x with brl opcode - bsl
	cmp	##2		; per 2 ?
	beq	$1		; per 2, bsl if next op is brl
	brl	$per2		; not bsr/bsl - go check rest

$1:	iny			; point to next opcode
	iny
	txa			; get bra/brl in acc
	eor	[<curadr],y	; see if next op is = acc
	and	##0xff		; only care about low byte
	bne	$per2		; not bsr/brl, go check rest
	
;
;	this is really a bsr or bsl, depending on x reg (bra/brl)
;
	clc			; point curadr to branch offset
	lda	<curadr		; for further processing
	adc	##4
	sta	<curadr

	cpx	##80		; bra ?
	bne	$2

	per	bsrfmt		; output "bsr "
	bsl	putstr
	brl	$rel8		; go output branch address
$2
	per	bslfmt
	bsl	putstr		; output "bsl "
	brl	$rel16		; finish up by outputting bra addr.

$per2:
	lda	##0x62		;restore opcode
;
;	check the rest of the possibilites
;

$ckrest:
	asl	a
	tay
	per	opctyp
	lda	(1,s),y		; get entry for this opcode
	plx			; pop off the base adr

	pha			; save copy for later
	xba			; get type index
	and	##0xff
	asl	a
	asl	a		; mult * 4
	per	opcnam
	clc
	adc	1,s		; calculate adr of name
	plx			; pop opcnam
	pha			; push adr onto stack
	bsl	putstr		; output the opcode
	bsl	putsp

	inc	<curadr		; point pc past opcode

	pla			; get the opcode
	and	##0xff		; mask off high byte

	cmp	##0
	bne	$acc		; implied?
	brl	$999		; output crlf, return to debugger

$acc:	cmp	##1		; a?
	bne	$rest
	lda	##'a'
	bsl	putchr
	brl	$999		; output crlf, return to debugger

;
;	opctype 2 - 16 are very easy, only the printf format
;	varies.  see if we're lucky
;
$rest:	cmp	##17
	blt	$lucky
	brl	$17

$lucky

;
;	make an index into the format offsets table
;	from the opcode type in a (2..16)
;
	dec	a
	dec	a
	asl	a
	tay			; save format offset index

	lda	[<curadr]	; get byte/word to print
	pha
	pea	##2		; push arg byte count for printf

;
;	make a pointer to our format string.
;	$forms + $fmtabl[i] is the address of
;	the i'th string in $forms
;
	per	$forms		; push address of format string pool
	per	$fmtabl		; push format offsets table addr
	lda	(1,s),y		; get offset for our format
	clc			; add string offset to pool addr
	adc	3,s		; now a points to format string

	ply			; clean stack
	ply

	pha			; push pointer to string for printf
	brl	$998		; go printf etc.



$17:	cmp	##17		; rel8
	bne	$18
$rel8:	lda	[<curadr]	; get offset
	and	##0xff		; sign extend offset
	bit	##0x80
	beq	$17a
	ora	##0xff00
$17a	
	dec	a		; compute addr to branch to 
	bra	$18a		; and output it

$18:	cmp	##18		; rel16?
	bne	$19
$rel16:	lda	[<curadr]	; get offset
$18a:
	clc
	adc	<curadr		; add to pc+1
	inc	a		; add 2 more for (ahem)
	inc	a		; good measure

	bsl	wtox		; output addr branched to
	brl	$999		; output crlf, return to debugger

$19:	cmp	##19		; >dbr,adr
	bne	$20

	ldy	##2		; get offset of dbr
	lda	[<curadr],y	; get dbr
	pha			; push it for printf
	lda	[<curadr]	; get adr 
	pha			; push it for printf

	pea	##4		; push arg byte count
	per	$19fmt		; push pointer to format
	brl	$998		; go printf etc.


$20:	cmp	##20		; >dbr,adr,x
	bne	$21
	ldy	##2		; get offset of dbr
	lda	[<curadr],y	; get dbr
	pha			; push it for printf
	lda	[<curadr]	; get adr 
	pha			; push it for printf
	pea	##4		; push arg byte count
	per	$20fmt		; push pointer to format
	brl	$998		; go printf etc


$21:	cmp	##24		; some kind of imm? (21 22 23)
	bge	$24

	tax			; save op type	
	lda	[<curadr]	; get immediate byte or word
	pha			; push it for printf
	pea	##2		; push arg byte count
;
;	now figure out (sort of) whether its byte or word
;	and push pointer to appropriate format
;
	cpx	##21		; plain # imm ?
	beq	$21b

	lda	##0x20		; assume optype = 22 (mem)
	cpx	##22
	beq	$21a
	lsr	a		; wrong, its 23 (idx)
$21a:	bit	<sps		; test m or x in saved psw.
	bne	$21b		; branch if set, imm byte.

	per	$21fmt2		; 2 byte imm format
	brl	$998		; go printf

$21b:	per	$21fmt1		; 1 byte imm format
	brl	$998		; go printf


$24:	lda	[<curadr]	; >bank,>bank
	pha			; push first bank for printf
	xba			; get 2nd bank
	pha			; push it for printf
	pea	##4		; push arg byte count
	per	$24fmt		; push format
;	bra	$998		; go printf etc


$998
	bsl	printf
$999
	bsl	crlf
	rep	#0x20
	pla			; restore original value 
	sta	<curadr		; of <curadr
	plp
	rts

$fmtabl
	dcw	$2fmt-$2fmt
	dcw	$3fmt-$2fmt
	dcw	$4fmt-$2fmt
	dcw	$5fmt-$2fmt
	dcw	$6fmt-$2fmt
	dcw	$7fmt-$2fmt
	dcw	$8fmt-$2fmt
	dcw	$9fmt-$2fmt
	dcw	$10fmt-$2fmt
	dcw	$11fmt-$2fmt
	dcw	$12fmt-$2fmt
	dcw	$13fmt-$2fmt
	dcw	$14fmt-$2fmt
	dcw	$15fmt-$2fmt
	dcw	$16fmt-$2fmt

$forms
$2fmt	dcs	"<%b\0"
$3fmt	dcs	"<%b,x\0"
$4fmt	dcs	"<%b,y\0"
$5fmt	dcs	"(<%b)\0"
$6fmt	dcs	"(<%b),y\0"
$7fmt	dcs	"(<%b,x)\0"
$8fmt	dcs	"[<%b]\0"
$9fmt	dcs	"[<%b],y\0"
$10fmt	dcs	"%b,s\0"
$11fmt	dcs	"(%b,s),y\0"
$12fmt	dcs	"%x\0"
$13fmt	dcs	"%x,x\0"
$14fmt	dcs	"%x,y\0"
$15fmt	dcs	"(%x)\0"
$16fmt	dcs	"(%x,x)\0"

$19fmt	dcs	">l%a\0"
$20fmt	dcs	">l%a,x\0"
$21fmt1	dcs	"#%b\0"
$21fmt2	dcs	"##%x\0"
$24fmt	dcs	">%b,>%b\0"

bsrfmt:	dcs	"bsr \0"	; bsr printf fmt
bslfmt:	dcs	"bsl \0"	; bsl printf fmt

	end
;
;	printf(fmt,arg1,..argn)
;	Args are 1 or 2 words long.
;	This is similar to the C version, but
;	currently the available formats are
;
;	%b : print hex value of (arg & 0xff)
;	%c : print ASCII value (char) (arg & 0xff)
;
;	%x : print hex value of arg (4 hex digits)
;	%lx : print hex value of longword arg (8 hex digits)
;
;	%s : print (null terminated) string pointed to by arg
;	     (string is in the current data bank)
;	%ls : like %s, but arg is a long address (bank address
;	     in second MSB).
;
;	%la : print hex value of long address 
;	     (6 hex digits, equivalent to %b%x)
;		
; 	 The most significant byte is ignored by %la, %ls.
;
;	Arguments are removed from the stack before return.
;	acc is trashed.
;
;	call sequence :
;
;	push	arg1
;	...
;	push	argn
;
;	pea	##nbytes; push arg byte count (bytes in arg1..argn).
;	per	format	; push pointer to (null terminated)format string
;	bsl	printf
;
;
;	The stack frame/direct page during printf looks like
;
;	sp+	arg1	
;		...
;	sp+18	argn
;	sp+16	arg byte count
;	sp+14	fmt pointer
;	sp+12	return addr
;	sp+11	callers psw (byte)
;	sp+9	callers direct page
;	sp+7	callers x reg
;	sp+5	callers y reg	
;	sp+3	exit stack value (with psw, ret addr)
;	sp+1	direct index of current arg

upsw	equ	11	; callers psw.
uret	equ	12	; callers ret addr.
exstk	equ	3	; exit stack pointer.
argidx	equ	1	; argidx is abs address of current arg.
nbytes	equ	16	; nbytes = number arg bytes.
fmtstr	equ	14	; (<fmtstr),y points to format string char.


;
;	printf exit routine, here for easy reference to above.
;

done	rep	#0x30

;
;	move psw and return addr to 'return' stack area.
;	note - when <dir,x bug gets fixed, change 
;	1,x and 2,x to <1,x and <2,x below
;
	ldx	<exstk		; get exit stack pointer
	lda	<upsw		; psw
	sta	1,x
	lda	<uret		; ret addr
	sta	2,x
;	
;	restore callers registers and clean up stack.
;	when <dir,x bug gets fixed, delete txa, replace with
;	tsc
;	clc
;	adc	<exstk

	txa			; save new sp.

	ply			; junk.
	ply			; junk.
	ply			; restore callers y
	plx			; ditto x
	pld			; restore callers direct page.
	tcs			; point stack to return stuff
	plp
	rts


printf	php			; save callers psw
	phd			; and direct page
	rep	#0x30		; set 16 bit m/x
	phx			; save callers x, y
	phy
	
	pha			; reserve 4 more bytes of stack.
	pha
	tsc			; use stack frame for direct page.
	tcd

;
;	set <argidx = absolute address of first arg.
; 	(args are accessed with 0,x because <0,x 
;	doesn't work in this rev of the processor.
;	when the real processor comes along, change all
;	0,x to <0,x and  replace the following 5 lines of code with
;	clc
;	lda	##nbytes
;	adc	<nbytes
;	sta	<argidx
;

	clc
	tdc			; get frame address
	adc	##nbytes	; add frame offset of last arg
	adc	<nbytes		; add # arg bytes
	sta	<argidx		; save abs addr of first arg

;
;	set exstk = abs addr of highest 4 bytes of the frame.
;	the exit routine will move psw, return addr up there,
;	load s from exstk, and do plp, rts.
;

	dec	a
	dec	a		; stack value to do plp, rts from
	sta	<exstk		; after cleaning up args on exit.

	sep	#0x20		; 8 bit mem, 16 bit idx.
	ldy	##0		; init pointer to fmt chars.

loop
	lda	(<fmtstr),y	; get char from fmt string.
	beq	done		; done if terminator.
	iny			; point to next char.
	cmp	#'%'		; format spec ?
	beq	format		; yes, go doit.

	bsl	putchr		; display char in acc.
	bra	loop		; do some more.

;
;	here after % in format string.  if next char is
;	s,c,b,x, or l then format current arg, else
;	just display the char.
;	

format
	lda	(<fmtstr),y	; get format specifier.	
	beq	done
	iny

	cmp	#'l'		; %l ?
	beq	$1		; branch if no.
	brl	fmt
$1	brl	lngfmt

;
;	Here after processing valid %something.
;	This is the normal exit from fmt and lngfmt.

fmtend
	ldx	<argidx		; make pointer to next arg
	dex
	dex
	stx	<argidx
	ply			; get pointer to next fmt char
	sep	#0x20		; ensure 8 bit mem for loop
	brl	loop		; do next format char

;
;	Here from fmt or lngfmt because of %junk.
;	Just print the junk.
;

junk
	bsl	putchr		; display char in acc.
	ply			; get pointer to next fmt char.
	brl	loop		; do some more.

;
;	Here to do %<not l>.  Jump to appropriate routine,
;	which will exit via fmtend (above).
;

fmt
	phy			; save ptr to next fmt char.
	ldx	<argidx		; point x at current arg

	cmp	#'x'
	beq	pword
	cmp	#'s'
	beq	pstring
	cmp	#'c'
	beq	pchar
	cmp	#'b'
	beq	pbyte
	brl	junk

;
;	Here on %s - print string in data bank
;

pstring
	ldy	0,x		; get pointer to string
	phy			; push pointer to string
	bsl	putstr		; print string
	brl	fmtend		; get ready for next whatever.

;
;	%c - print char 
;

pchar
	lda	0,x
	bsl	putchr
	brl	fmtend

;
;	%x - print hex word
;

pword	rep	#0x20		; need 16 bit m for this
	lda	0,x		; get the word
	bsl	wtox		; display it
	brl	fmtend

;
;	%b - print hex byte
;

pbyte	lda	0,x		; get the byte
	bsl	btox		; display it
	brl	fmtend

;
;	Here on %l<something:
;

lngfmt
	lda	(<fmtstr),y	; get fmt spec.
	bne	$1
	brl	done
$1
	iny			; point to next format char
	phy			; save pointer.
	ldx	<argidx		; point x at current arg (hi word)

	cmp	#'x'
	beq	plword
	cmp	#'s'
	beq	plstrn
	cmp	#'a'
	beq	pladdr
	brl	junk		; invalid %l, just output acc.
;
;	%lx - print long hex word
;

plword	rep	#0x20		; need 16 bit m for this
	lda	0,x		; get high word
	bsl	wtox		; display high word

	dex			; point x at low word of arg
	dex
	stx	<argidx		; update argidx
	brl	pword		; go display low word.

;
;	Here  on %la - print <bank><addr> 
;

pladdr
	rep	#0x20		; need 16 bit m
	lda	0,x		; get bank value
	bsl	btox		; print it (1 byte)

	dex			; point x to next arg (addr)
	dex
	stx	<argidx

	lda	0,x		; get addr
	bsl	wtox		; print it
	brl	fmtend
;
;	Here on %ls - print string in specified bank
;

plstrn
	phb			; save current dbr
	lda	0,x		; get specified bank
	pha			; copy to dbr
	plb

	dex			; point to next arg (string addr)
	dex
	stx	<argidx

	ldy	0,x		; get string addr
	phy			; push for putstr
	bsl	putstr		; print the string

	plb			; restore callers dbr
	brl	fmtend		; clean up

	end




1280_Firmware/dbgr/disasm.asm

	title	"65816 Disassembler"
;
;	Disassemble the instruction pointed
;	to by the currently open address.
;	In the case of #imm or ##imm instructions
;	the disassembly may be incorrect, since
;	the psw when the instruction is executed
;	isn't known (except when single stepping).
;

dasm:
	php			; preserve caller's status
	rep	#0x30		; 16 bit memory/idx
	pei	<curadr		; preserve this for debugger
	lda	[<curadr]	; get opcode	
	and	##0xff		; save only the opcode
;
;	check for bsr/brl pseudo instruction
;	bsr == per 01 00 bra <byte> <next instruction>
;	bsl == per 02 00 brl <word> <next instruction>
;
	cmp	##0x62		; per?
	beq	$per		; yup
	brl	$ckrest

$per:
	ldx	##80		; load bra opcode - assume bsr
	ldy	##1		; point to per offset
	lda	[<curadr],y	; get offset
	cmp	##1		; per 1 ?
	beq	$1		; per 1, bsr if next op is bra
	ldx	##0x82		; load x with brl opcode - brl
	cmp	##2		; per 2 ?
	beq	$1		; per 2, bsl if next op is brl
	brl	$per2		; not bsr/bsl - go check rest

$1:	iny			; point to next opcode
	iny
	txa			; get bra/brl in acc
	eor	[<curadr],y	; see if next op is = acc
	and	##0xff		; only care about low byte
	bne	$per2		; not bsr/brl, go check rest
	
;
;	this is really a bsr or bsl, depending on x reg (bra/brl)
;
	clc			; point curadr to branch offset
	lda	<curadr		; for further processing
	adc	##4
	sta	<curadr

	cpx	##80		; bra ?
	bne	$2

	per	bsrfmt		; output "bsr "
	bsl	putstr
	brl	$rel8		; go output branch address
$2
	per	bslfmt
	bsl	putstr		; output "bsl "
	brl	$rel16		; finish up by outputting bra addr.

$per2:
	lda	##0x62		;restore per opcode
;
;	check the rest of the possibilites
;

$ckrest:
	asl	a
	tay
	per	opctyp
	lda	(1,s),y		; get entry for this opcode
	plx			; pop off the base adr

	pha			; save copy for later
	xba			; get type index
	and	##0xff
	asl	a
	asl	a		; mult * 4
	per	opcnam
	clc
	adc	1,s		; calculate adr of name
	plx			; pop opcnam
	pha			; push adr onto stack
	bsl	putstr		; output the opcode
	bsl	putsp

	inc	<curadr		; point pc past opcode
	pla			; get the opcode address mode code
	and	##0xff		; mask off high byte

	cmp	##0
	bne	$acc		; implied?
	brl	$999		; output crlf, return to debugger

$acc:	cmp	##1		; a?
	bne	$rest
	lda	##'a'
	bsl	putchr
	brl	$999		; output crlf, return to debugger

;
;	opctype 2 - 16 are very easy, only the printf format
;	varies.  see if we're lucky
;
$rest:	cmp	##17
	blt	$lucky
	brl	$17

$lucky

;
;	make an index into the format offsets table
;	from the opcode type in a (2..16)
;
	dec	a
	dec	a
	asl	a
	tay			; save format offset index

	lda	[<curadr]	; get byte/word to print
	pha
	pea	##2		; push arg byte count for printf

;
;	make a pointer to our format string.
;	$forms + $fmtabl[i] is the address of
;	the i'th string in $forms
;
	per	$forms		; push address of format string pool
	per	$fmtabl		; push format offsets table addr
	lda	(1,s),y		; get offset for our format
	clc			; add string offset to pool addr
	adc	3,s		; now a points to format string

	ply			; clean stack
	ply

	pha			; push pointer to string for printf
	brl	$998		; go printf etc.



$17:	cmp	##17		; rel8
	bne	$18
$rel8:	lda	[<curadr]	; get offset
	and	##0xff		; sign extend offset
	bit	##0x80
	beq	$17a
	ora	##0xff00
$17a	
	dec	a		; compute addr to branch to 
	bra	$18a		; and output it

$18:	cmp	##18		; rel16?
	bne	$19
$rel16:	lda	[<curadr]	; get offset
$18a:
	clc
	adc	<curadr		; add to pc+1
	inc	a		; add 2 more for (ahem)
	inc	a		; good measure

	bsl	wtox		; output addr branched to
	brl	$999		; output crlf, return to debugger

$19:	cmp	##19		; >dbr,adr
	bne	$20

	ldy	##2		; get offset of dbr
	lda	[<curadr],y	; get dbr
	pha			; push it for printf
	lda	[<curadr]	; get adr 
	pha			; push it for printf

	pea	##4		; push arg byte count
	per	$19fmt		; push pointer to format
	brl	$998		; go printf etc.


$20:	cmp	##20		; >dbr,adr,x
	bne	$21
	ldy	##2		; get offset of dbr
	lda	[<curadr],y	; get dbr
	pha			; push it for printf
	lda	[<curadr]	; get adr 
	pha			; push it for printf
	pea	##4		; push arg byte count
	per	$20fmt		; push pointer to format
	brl	$998		; go printf etc


$21:	cmp	##24		; some kind of imm? (21 22 23)
	bge	$24

	tax			; save op type	
	lda	[<curadr]	; get immediate byte or word
	pha			; push it for printf
	pea	##2		; push arg byte count
;
;	now figure out (sort of) whether its byte or word
;	and push pointer to appropriate format
;
	cpx	##21		; plain # imm ?
	beq	$21b

	lda	##0x20		; assume optype = 22 (mem)
	cpx	##22
	beq	$21a
	lsr	a		; wrong, its 23 (idx)
$21a:	bit	<sps		; test m or x in saved psw.
	bne	$21b		; branch if set, imm byte.

	per	$21fmt2		; 2 byte imm format
	brl	$998		; go printf

$21b:	per	$21fmt1		; 1 byte imm format
	brl	$998		; go printf


$24:	lda	[<curadr]	; >bank,>bank
	pha			; push first bank for printf
	xba			; get 2nd bank
	pha			; push it for printf
	pea	##4		; push arg byte count
	per	$24fmt		; push format
;	bra	$998		; go printf etc


$998
	bsl	printf
$999
	bsl	crlf
	rep	#0x20
	pla			; restore original value 
	sta	<curadr		; of <curadr
	plp
	rts

$fmtabl
	dcw	$2fmt-$2fmt
	dcw	$3fmt-$2fmt
	dcw	$4fmt-$2fmt
	dcw	$5fmt-$2fmt
	dcw	$6fmt-$2fmt
	dcw	$7fmt-$2fmt
	dcw	$8fmt-$2fmt
	dcw	$9fmt-$2fmt
	dcw	$10fmt-$2fmt
	dcw	$11fmt-$2fmt
	dcw	$12fmt-$2fmt
	dcw	$13fmt-$2fmt
	dcw	$14fmt-$2fmt
	dcw	$15fmt-$2fmt
	dcw	$16fmt-$2fmt

$forms
$2fmt	dcs	"<%b\0"
$3fmt	dcs	"<%b,x\0"
$4fmt	dcs	"<%b,y\0"
$5fmt	dcs	"(<%b)\0"
$6fmt	dcs	"(<%b),y\0"
$7fmt	dcs	"(<%b,x)\0"
$8fmt	dcs	"[<%b]\0"
$9fmt	dcs	"[<%b],y\0"
$10fmt	dcs	"%b,s\0"
$11fmt	dcs	"(%b,s),y\0"
$12fmt	dcs	"%x"
$13fmt	dcs	"%x,x\0"
$14fmt	dcs	"%x,y\0"
$15fmt	dcs	"(%x)\0"
$16fmt	dcs	"(%x,x)\0"

$19fmt	dcs	">%a\0"
$20fmt	dcs	">%a,x\0"
$21fmt1	dcs	"#%b\0"
$21fmt2	dcs	"##%x\0"
$24fmt	dcs	">%b,>%b\0"

bsrfmt:	dcs	"bsr %x\0"	; bsr printf fmt
bslfmt:	dcs	"bsl %x\0"	; bsl printf fmt

	end




1280_Firmware/dbgr/makefile.
#
#	Makefile for pieces of the wings firmware
#
ASM = wa
OPT = -a
1024dbsrcs = 1024.h dbgr.asm 1024.io 1024.ini dis.asm \
	 dblcmd.asm dbgmsg.asm dbgram.asm 
1280dbsrcs = 1280.h dbgr.asm 1280.io 1280.ini dis.asm \
	 dblcmd.asm dbgmsg.asm dbgram.asm 

1024db: $(1024dbsrcs)
	$(ASM) $(OPT) $(1024dbsrcs)
	mv m.out 1024db

1280db: $(1280dbsrcs)
	$(ASM) $(OPT) $(1280dbsrcs)
	mv m.out 1280db

1024db.lst:
	$(ASM) -l $(1024dbsrcs) >1024db.lst

1280db.lst:
	$(ASM) -l $(1280dbsrcs) >1280db.lst




1280_Firmware/dbgr/page0.asm
;
; AED 1024 device control registers
;
pio0da::  equ	0x0
pio0ca::  equ	0x1
pio0db::  equ	0x2
pio0cb::  equ	0x3
pio1da::  equ	0x4
pio1ca::  equ	0x5
pio1db::  equ	0x6
pio1cb::  equ	0x7
pio2da::  equ	0x8
pio2ca::  equ   0x9
pio2db::  equ	0xa
pio2cb::  equ	0xb
sio0st::  equ	0xc
sio0da::  equ	0xd
sio1st::  equ	0xe
sio1da::  equ	0xf
rmks0::   equ	0x10
vzoom::   equ	0x10
rmsk1::   equ	0x11
rmsk2::   equ	0x12
hzoom::   equ	0x13
rmsk3::   equ	0x13
capxl::   equ	0x14
capxh::   equ	0x15
capyl::   equ	0x16
capyh::   equ	0x17
vmnoi::   equ	0x18
vminx::   equ	0x19
vminy::   equ	0x1a
vminxy::  equ	0x1b
dmanoi::  equ	0x1c
dmainx::  equ	0x1d
dmainy::  equ	0x1e
dmainxy:: equ	0x1f
pxcntl::  equ	0x21
pxcnth::  equ	0x22
wrmsk::   equ	0x23
misc0::   equ	0x24
hstctl::  equ	0x25
xscrl::   equ	0x26
yscrl::   equ	0x27
hstpl::   equ	0x28
hstph::   equ	0x29
datafl::  equ   0x2a
miscrd::  equ	0x2a
stdvma::  equ	0x2b

kbdst::   equ	0x2800
kbsda::   equ	0x2801

redclt::  equ	0x3800
grnclt::  equ	0x3900
bluclt::  equ	0x3a00





1280_Firmware/dbgr/printf.asm
;
;	printf(fmt,arg1,..argn)
;	Args are 1 or 2 words long.
;	This is similar to the C version, but
;	currently the available formats are
;
;	%b : print hex value of (arg & 0xff)
;	%c : print ASCII value (char) (arg & 0xff)
;
;	%x : print hex value of arg (4 hex digits)
;	%lx : print hex value of longword arg (8 hex digits)
;
;	%s : print (null terminated) string pointed to by arg
;	     (string is in the current data bank)
;	%ls : like %s, but arg is a long address (bank address
;	     in second MSB).
;
;	%la : print hex value of long address 
;	     (6 hex digits, equivalent to %b%x)
;		
; 	 The most significant byte is ignored by %la, %ls.
;
;	Arguments are removed from the stack before return.
;	acc is trashed.
;
;	call sequence :
;
;	push	arg1
;	...
;	push	argn
;
;	pea	##nbytes; push arg byte count (bytes in arg1..argn).
;	per	format	; push pointer to (null terminated)format string
;	bsl	printf
;
;
;	The stack frame/direct page during printf looks like
;
;	sp+	arg1	
;		...
;	sp+18	argn
;	sp+16	arg byte count
;	sp+14	fmt pointer
;	sp+12	return addr
;	sp+11	callers psw (byte)
;	sp+9	callers direct page
;	sp+7	callers x reg
;	sp+5	callers y reg	
;	sp+3	exit stack value (with psw, ret addr)
;	sp+1	direct index of current arg

upsw	equ	11	; callers psw.
uret	equ	12	; callers ret addr.
exstk	equ	1	; exit stack pointer.
argidx	equ	3	; argidx is abs address of current arg.
nbytes	equ	16	; nbytes = number arg bytes.
fmtstr	equ	14	; (<fmtstr),y points to format string char.


;
;	printf exit routine, here for easy reference to above.
;

done	rep	#0x30

;
;	move psw and return addr to 'return' stack area.
;	note - when <dir,x bug gets fixed, change 
;	1,x and 2,x to <1,x and <2,x below
;
	ldx	<exstk		; get exit stack pointer
	lda	<upsw		; psw
	sta	1,x
	lda	<uret		; ret addr
	sta	2,x
;	
;	restore callers registers and clean up stack.
;	when <dir,x bug gets fixed, delete txa, replace with
;	tsc
;	clc
;	adc	<exstk

	txa			; save new sp.

	ply			; junk.
	ply			; junk.
	ply			; restore callers y
	plx			; ditto x
	pld			; restore callers direct page.
	tcs			; point stack to return stuff
	plp
	rts


printf	php			; save callers psw
	phd			; and direct page
	rep	#0x30		; set 16 bit m/x
	phx			; save callers x, y
	phy
	
	pha			; reserve 4 more bytes of stack.
	pha
	tsc			; use stack frame for direct page.
	tcd

;
;	set <argidx = absolute address of first arg.
; 	(args are accessed with 0,x because <0,x 
;	doesn't work in this rev of the processor.
;	when the real processor comes along, change all
;	0,x to <0,x and  replace the following 5 lines of code with
;	clc
;	lda	##nbytes
;	adc	<nbytes
;	sta	<argidx
;

	clc
	tdc			; get frame address
	adc	##nbytes	; add frame offset of last arg
	adc	<nbytes		; add # arg bytes
	sta	<argidx		; save abs addr of first arg

;
;	set exstk = abs addr of highest 4 bytes of the frame.
;	the exit routine will move psw, return addr up there,
;	load s from exstk, and do plp, rts.
;

	dec	a
	dec	a		; stack value to do plp, rts from
	sta	<exstk		; after cleaning up args on exit.

	sep	#0x20		; 8 bit mem, 16 bit idx.
	ldy	##0		; init pointer to fmt chars.

loop
	lda	(<fmtstr),y	; get char from fmt string.
	beq	done		; done if terminator.
	iny			; point to next char.
	cmp	#'%'		; format spec ?
	beq	format		; yes, go doit.

	bsl	putchr		; display char in acc.
	bra	loop		; do some more.

;
;	here after % in format string.  if next char is
;	s,c,b,x, or l then format current arg, else
;	just display the char.
;	

format
	lda	(<fmtstr),y	; get format specifier.	
	beq	done
	iny

	cmp	#'l'		; %l ?
	beq	$1		; branch if no.
	brl	fmt
$1	brl	lngfmt

;
;	Here after processing valid %something.
;	This is the normal exit from fmt and lngfmt.

fmtend
	ldx	<argidx		; make pointer to next arg
	dex
	dex
	stx	<argidx
	ply			; get pointer to next fmt char
	sep	#0x20		; ensure 8 bit mem for loop
	brl	loop		; do next format char

;
;	Here from fmt or lngfmt because of %junk.
;	Just print the junk.
;

junk
	bsl	putchr		; display char in acc.
	ply			; get pointer to next fmt char.
	brl	loop		; do some more.

;
;	Here to do %<not l>.  Jump to appropriate routine,
;	which will exit via fmtend (above).
;

fmt
	phy			; save ptr to next fmt char.
	ldx	<argidx		; point x at current arg

	cmp	#'x'
	beq	pword
	cmp	#'s'
	beq	pstring
	cmp	#'c'
	beq	pchar
	cmp	#'b'
	beq	pbyte
	brl	junk

;
;	Here on %s - print string in data bank
;

pstring
	ldy	0,x		; get pointer to string
	phy			; push pointer to string
	bsl	putstr		; print string
	brl	fmtend		; get ready for next whatever.

;
;	%c - print char 
;

pchar
	lda	0,x
	bsl	putchr
	brl	fmtend

;
;	%x - print hex word
;

pword	rep	#0x20		; need 16 bit m for this
	lda	0,x		; get the word
	bsl	wtox		; display it
	brl	fmtend

;
;	%b - print hex byte
;

pbyte	lda	0,x		; get the byte
	bsl	btox		; display it
	brl	fmtend

;
;	Here on %l<something:
;

lngfmt
	lda	(<fmtstr),y	; get fmt spec.
	bne	$1
	brl	done
$1
	iny			; point to next format char
	phy			; save pointer.
	ldx	<argidx		; point x at current arg (hi word)

	cmp	#'x'
	beq	plword
	cmp	#'s'
	beq	plstrn
	cmp	#'a'
	beq	pladdr
	brl	junk		; invalid %l, just output acc.
;
;	%lx - print long hex word
;

plword	rep	#0x20		; need 16 bit m for this
	lda	0,x		; get high word
	bsl	wtox		; display high word

	dex			; point x at low word of arg
	dex
	stx	<argidx		; update argidx
	brl	pword		; go display low word.

;
;	Here  on %la - print <bank><addr> 
;

pladdr
	rep	#0x20		; need 16 bit m
	lda	0,x		; get bank value
	bsl	btox		; print it (1 byte)

	dex			; point x to next arg (addr)
	dex
	stx	<argidx

	lda	0,x		; get addr
	bsl	wtox		; print it
	brl	fmtend
;
;	Here on %ls - print string in specified bank
;

plstrn
	phb			; save current dbr
	lda	0,x		; get specified bank
	pha			; copy to dbr
	plb

	dex			; point to next arg (string addr)
	dex
	stx	<argidx

	ldy	0,x		; get string addr
	phy			; push for putstr
	bsl	putstr		; print the string

	plb			; restore callers dbr
	brl	fmtend		; clean up

	end




1280_Firmware/demos/bounce.c
#include <stdio.h>

#define UPXUPY 1
#define UPXDNY 2
#define DNXUPY 3
#define DNXDNY 4
#define RAND   -1

#define TOP	760
#define BOT	0
#define LEFT	0
#define RIGHT	1020

struct ball {
	int	x;
	int	y;
	int	dir;
	int	idx;
	int	clr;
       } ball[] = { 540, 540, DNXUPY, 20, RAND,
		      0,   0, UPXUPY, 20, RAND,
		    560, 520, UPXUPY, 20, 3,
		    140,   0, UPXUPY, 20, 4,
		    560, 540, UPXDNY, 20, 6,
		    360, 560, UPXUPY, 20, 6,
		    540, 560, DNXUPY, 20, 5,
		    520, 560, UPXUPY, 20, 4,
		    520, 540, UPXDNY, 20, 3,
		    320, 520, UPXDNY, 20, 2,
		    540, 320, DNXDNY, 20, 1,
		    520, 500, UPXUPY, 20, RAND,
		    500, 520, DNXDNY, 20, RAND,
		    500, 540, UPXUPY, 20, 3,
		    500, 560, DNXUPY, 20, RAND,
		    520, 580, DNXDNY, 20, RAND,
                    640, 380, UPXDNY, 20, RAND,
		    560, 580, DNXDNY, 20, RAND,
		    580, 560, DNXDNY, 20, 5,
		    480, 320, DNXUPY, 20, RAND,
		    560, 500, UPXDNY, 20, RAND,
		    540, 500, DNXDNY, 20, RAND,
		     -1,   0,      0,  0, 0
		   };

main(){
	register struct ball *bp;
	printf("\033G18888~");
	while(1){
	 bp = &ball;
	 while(bp->x >= 0){
	  next(bp);
	 bp++;
	 }
	}
}	 

next(bp)
register struct ball *bp;
{
	 switch(bp->dir){
	  case UPXUPY:
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir =DNXUPY;
	    break;
	   }
	  bp->x += bp->idx; bp->y += bp->idx;
	  rec(bp->x,bp->y,bp->clr);
	  break;

	  case UPXDNY:
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir = DNXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   bp->x += bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr);
	   break;

	  case DNXUPY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = DNXDNY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y += bp->idx;
	   rec(bp->x,bp->y,bp->clr);
	   break;

	  case DNXDNY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = DNXUPY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr);
	   break;
	 }
}

char	c;
rec(x,y,clr){
	register unsigned xyh,xyl;
	xyh = (x&0xf00)<<4;
	xyh |= (y&0xf00);
	xyh |= 'Q';
	xyl = (((y&0xff)<<8)|(x&0xff));
	putw(xyh,stdout);
	putw(xyl,stdout);
	if(++c == 7) c = 1;
	if(clr>=0)
	 putw((clr<<8)|'C',stdout);
	else
	 putw((c<<8)|'C',stdout);
	putchar(',');
	putw((16<<8)|16,stdout);
}




1280_Firmware/demos/bunce.c
/*
 * bounce lots of little squares..
 *
 * a. kossow (AED)
 * april 1984
 */

#include <stdio.h>
FILE *fp;

#ifdef RT11
#define TERMINAL "GD:"
int $$narg=1;
#endif

#ifndef RT11
#define TERMINAL "/dev/aedbytes"
#endif

#define UPXUPY 1
#define UPXDNY 2
#define DNXUPY 3
#define DNXDNY 4
#define RAND   -1

#define TOP	760
#define BOT	0
#define LEFT	0
#define RIGHT	1000

struct ball {
	int	x;
	int	y;
	int	dir;
	int	idx;
	int	clr;
       } ball[] = { 540, 540, DNXUPY, 20, 0,
		    560, 520, UPXUPY, 20, RAND,
		    560, 540, UPXDNY, 20, RAND,
		    360, 560, UPXUPY, 20, RAND,
		    540, 560, DNXUPY, 20, RAND,
		    220, 560, UPXUPY, 20, 1,
		    520, 540, UPXDNY, 20, RAND,
		    320, 520, UPXDNY, 20, RAND,
		    540, 320, DNXDNY, 20, RAND,
		    500, 520, DNXDNY, 20, RAND,
		    500, 540, UPXUPY, 20, 3,
		    500, 560, DNXUPY, 20, RAND,
		    520, 500, DNXDNY, 20, RAND,
                    640, 380, UPXDNY, 20, 0,
		    560, 580, DNXDNY, 20, RAND,
		    580, 560, DNXDNY, 20, 5,
		    580, 540, UPXDNY, 20, 0,
		    480, 320, DNXUPY, 20, RAND,
		    560, 500, UPXDNY, 20, RAND,
		    540, 500, DNXDNY, 20, RAND,
		    400, 400, UPXUPY, 20, 0,
		    400, 420, UPXDNY, 20, 0,
		    420, 400, DNXUPY, 20, 0,
		     -1,   0,      0,  0, 0
		   };

main(){
	register struct ball *bp;
	if((fp=fopen(TERMINAL,"w"))==NULL){
	 puts("cant open GD\n");
	 exit();
	}
	fputs("\033G18888~",fp);
	while(1){
	 bp = &ball;
	 while(bp->x >= 0){
	  next(bp);
	 bp++;
	 }
	}
}	 

next(bp)
register struct ball *bp;
{
	 switch(bp->dir){
	  case UPXUPY:
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir =DNXUPY;
	    break;
	   }
	  bp->x += bp->idx; bp->y += bp->idx;
	  rec(bp->x,bp->y,bp->clr);
	  break;

	  case UPXDNY:
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir = DNXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   bp->x += bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr);
	   break;

	  case DNXUPY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = DNXDNY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y += bp->idx;
	   rec(bp->x,bp->y,bp->clr);
	   break;

	  case DNXDNY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = DNXUPY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr);
	   break;
	 }
}

char	c;
rec(x,y,clr){
	register unsigned xyh,xyl;
	xyh = (x&0xf00)<<4;
	xyh |= (y&0xf00);
	xyh |= 'Q';
	xyl = (((y&0xff)<<8)|(x&0xff));
	putw(xyh,fp);
	putw(xyl,fp);
	if(++c == 7) c = 1;
	if(clr>=0)
	 putw((clr<<8)|'C',fp);
	else
	 putw((c<<8)|'C',fp);
	putc(',',fp);
	putw((16<<8)|16,fp);
}





1280_Firmware/demos/bwin.c
/*
 * eight bouncing squares
 *
 * al kossow (AED)
 * april 1984
 */

#include <stdio.h>

#define UPXUPY 1
#define UPXDNY 2
#define DNXUPY 3
#define DNXDNY 4
#define RAND   -1

#define TOP	400
#define BOT	260
#define LEFT	250
#define RIGHT	650

struct clrt {
		char r;
		char g;
		char b;
	    };

/*
 * drag in a hierarchical color table synthesisied by "mkhier.c"
 */

#include "hier.tbl"

/*
 * define some balls..
 */

struct ball {
	int	x;
	int	y;
	int	dir;
	int	idx;
	int	clr;
	int	mask;
       } ball[] = {
		500,  300,  DNXDNY, 10, 0x01, 0x01,
		500,  300,  UPXDNY, 10, 0x02, 0x02,
		500,  300,  UPXDNY, 10, 0x04, 0x04,
		500,  300,  DNXUPY, 10, 0x08, 0x08,
		500,  310,  UPXDNY, 10, 0x10, 0x10,
		500,  310,  DNXUPY, 10, 0x20, 0x20,
		500,  310,  DNXDNY, 10, 0x40, 0x40,
		500,  310,  UPXUPY, 10, 0x80, 0x80,
		500,  300,  DNXDNY, 10, 0x00, 0x01,
		500,  300,  UPXDNY, 10, 0x00, 0x02,
		500,  300,  UPXDNY, 10, 0x00, 0x04,
		500,  300,  DNXUPY, 10, 0x00, 0x08,
		500,  310,  UPXDNY, 10, 0x00, 0x10,
		500,  310,  DNXUPY, 10, 0x00, 0x20,
		500,  310,  DNXDNY, 10, 0x00, 0x40,
		500,  310,  UPXUPY, 10, 0x00, 0x80,
		-1,   0,      0,  0, 0
		};

main(){
	register struct ball *bp;
	register struct clrt *tp;
	register i;

	printf("\033G18888~");
/*
 * set up the hierarchical color table
 */
	tp = &clrt[0];
	for(i=0; i<256; i++){
	 putchar('K');
	 putchar(i);
	 putchar(1);
	 putchar(tp->r);
	 putchar(tp->g);
	 putchar(tp->b);
	 tp++;
	}

	while(1){
	 bp = &ball[0];
	 while(bp->x >= 0){
	  next(bp);
	 bp++;
	 }
	}
}	 

next(bp)
register struct ball *bp;
{
	 switch(bp->dir){
	  case UPXUPY:
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir =DNXUPY;
	    break;
	   }
	  bp->x += bp->idx; bp->y += bp->idx;
	  rec(bp->x,bp->y,bp->clr,bp->mask);
	  break;

	  case UPXDNY:
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir = DNXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   bp->x += bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;

	  case DNXUPY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = DNXDNY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y += bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;

	  case DNXDNY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = DNXUPY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;
	 }
}

char	c;
rec(x,y,clr,mask){
	register unsigned xyh,xyl;
	xyh = (x&0xf00)<<4;
	xyh |= (y&0xf00);
	xyh |= 'Q';
	xyl = (((y&0xff)<<8)|(x&0xff));
	putw(xyh,stdout);
	putw(xyl,stdout);
	if(++c == 7) c = 1;
	if(clr>=0){
	 putw((mask<<8)|'L',stdout);
	 putw((clr<<8)|'C',stdout);
	}
	else
	 putw((c<<8)|'C',stdout);
	putchar(',');
	putw((16<<8)|16,stdout);
}
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1280_Firmware/demos/bwin.xcc
/*
 * eight bouncing squares
 *
 * al kossow (AED)
 * april 1984
 */

#include <stdio.h>
FILE *fp;


#ifdef RT11
#define DEVICE "GD:","wn"
int $$narg = 1;
#endif

#ifndef RT11
#define DEVICE "/dev/aedbytes","w"
#endif

#define UPXUPY 1
#define UPXDNY 2
#define DNXUPY 3
#define DNXDNY 4
#define RAND   -1

#define TOP	700
#define BOT	50
#define LEFT	100
#define RIGHT	1000

/*
 * MUST be even!!
 */

#define RAYLEN 40

struct clrt {
		char r;
		char g;
		char b;
	    };

/*
 * drag in a hierarchical color table synthesisied by "mkhier.c"
 */

#include "hier.tbl"

/*
 * define some balls..
 */

struct ball {
	int	x;
	int	y;
	int	dir;
	int	idx;
	int	clr;
	int	mask;
       };

struct ball ball1[] = {
		200,  100,  DNXDNY, 10, 0x01, 0x01,
		300,  300,  UPXDNY, 10, 0x02, 0x02,
		400,  400,  UPXDNY, 10, 0x04, 0x04,
		500,  300,  DNXUPY, 10, 0x08, 0x08,
		400,  310,  UPXDNY, 10, 0x10, 0x10,
		30,   310,  DNXUPY, 10, 0x20, 0x20,
		50,   310,  DNXDNY, 10, 0x40, 0x40,
		500,  210,  UPXUPY, 10, 0x80, 0x80,
		200,  105,  DNXUPY, 10, 0x01, 0x01,
		300,  205,  UPXDNY, 10, 0x02, 0x02,
		400,  305,  UPXUPY, 10, 0x04, 0x04,
		500,  405,  DNXDNY, 10, 0x08, 0x08,
		400,  505,  UPXUPY, 10, 0x10, 0x10,
		-1,   0,    0,       0, 0,    0
		};

struct ball ball2[] = {
		200,  100,  DNXDNY, 10, 0x00, 0x01,
		300,  300,  UPXDNY, 10, 0x00, 0x02,
		400,  400,  UPXDNY, 10, 0x00, 0x04,
		500,  300,  DNXUPY, 10, 0x00, 0x08,
		400,  310,  UPXDNY, 10, 0x00, 0x10,
		30,   310,  DNXUPY, 10, 0x00, 0x20,
		50,   310,  DNXDNY, 10, 0x00, 0x40,
		500,  210,  UPXUPY, 10, 0x00, 0x80,
		200,  105,  DNXUPY, 10, 0x00, 0x01,
		300,  205,  UPXDNY, 10, 0x00, 0x02,
		400,  305,  UPXUPY, 10, 0x00, 0x04,
		500,  405,  DNXDNY, 10, 0x00, 0x08,
		400,  505,  UPXUPY, 10, 0x00, 0x10,
		-1,   0,    0,      9,  0,    0
		};

main()
{
	register struct ball *bp;
	register struct clrt *tp;
	register i;

	if((fp=fopen(DEVICE))==NULL){
	 puts("Can't open graphics terminal\n");
	 exit();
	}

	fprintf(fp,"\033G18888~");
/*
 * set up the hierarchical color table
 */
	tp = &clrt[0];
	for(i=0; i<256; i++){
	 putw((i<<8)|'K',fp);
	 putw(((tp->r&0xff)<<8)|1,fp);
	 putw(((tp->b&0xff)<<8)|(tp->g&0xff),fp);
	 tp++;
	}
/*
 * draw the outline of the region
 */
/*	putw((0xff<<8)|'C',fp);
	mov(LEFT,BOT);
	drw(LEFT,TOP);
	drw(RIGHT,TOP);
	drw(RIGHT,BOT);
	drw(LEFT,BOT);
*/

/*
 *
 */
	while(1){

	  bp = &ball1[0];
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }

	 for(i=0; i<RAYLEN; i++){
	  bp = &ball1[0];
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }
	 }

	 for(i=0; i<RAYLEN; i++){
	  bp = &ball2[0];		/* erasers... */
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }
	 }

	  bp = &ball1[0];
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }

	 for(i=0; i<2; i++){
	  bp = &ball2[0];		/* erasers... */
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }
	 }

	}
}	 

next(bp)
register struct ball *bp;
{
	 switch(bp->dir){
	  case UPXUPY:
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir =DNXUPY;
	    break;
	   }
	  bp->x += bp->idx; bp->y += bp->idx;
	  rec(bp->x,bp->y,bp->clr,bp->mask);
	  break;

	  case UPXDNY:
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir = DNXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   bp->x += bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;

	  case DNXUPY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = DNXDNY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y += bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;

	  case DNXDNY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = DNXUPY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;
	 }
}

mov(x,y){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'Q';
	lxy = ((y&0xff)|(x&0xff));
	putw(hxy,fp);
	putw(lxy,fp);
}

drw(x,y){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'A';
	lxy = ((y&0xff)|(x&0xff));
	putw(hxy,fp);
	putw(lxy,fp);
}

rec(x,y,clr,mask){
	register unsigned xyh,xyl;
	xyh = (x&0xf00)<<4;
	xyh |= (y&0xf00);
	xyh |= 'Q';
	xyl = (((y&0xff)<<8)|(x&0xff));
	putw(xyh,fp);
	putw(xyl,fp);
	putw((mask<<8)|'L',fp);
	putw((clr<<8)|'C',fp);
	putc(',',fp);
	putw((10<<8)|10,fp);
}






1280_Firmware/demos/hier.tbl
		struct clrt clrt[] = {

				0x00, 0x00, 0x00,   /* 0000 0000     0 */

				0xff, 0xff, 0xff,   /* 0000 0001     1 */

				0x00, 0xff, 0xff,   /* 0000 0010     2 */

				0x00, 0xff, 0xff,   /* 0000 0011     3 */

				0xff, 0x00, 0xff,   /* 0000 0100     4 */

				0xff, 0x00, 0xff,   /* 0000 0101     5 */

				0xff, 0x00, 0xff,   /* 0000 0110     6 */

				0xff, 0x00, 0xff,   /* 0000 0111     7 */

				0x00, 0x00, 0xff,   /* 0000 1000     8 */

				0x00, 0x00, 0xff,   /* 0000 1001     9 */

				0x00, 0x00, 0xff,   /* 0000 1010    10 */

				0x00, 0x00, 0xff,   /* 0000 1011    11 */

				0x00, 0x00, 0xff,   /* 0000 1100    12 */

				0x00, 0x00, 0xff,   /* 0000 1101    13 */

				0x00, 0x00, 0xff,   /* 0000 1110    14 */

				0x00, 0x00, 0xff,   /* 0000 1111    15 */

				0xff, 0xff, 0x00,   /* 0001 0000    16 */

				0xff, 0xff, 0x00,   /* 0001 0001    17 */

				0xff, 0xff, 0x00,   /* 0001 0010    18 */

				0xff, 0xff, 0x00,   /* 0001 0011    19 */

				0xff, 0xff, 0x00,   /* 0001 0100    20 */

				0xff, 0xff, 0x00,   /* 0001 0101    21 */

				0xff, 0xff, 0x00,   /* 0001 0110    22 */

				0xff, 0xff, 0x00,   /* 0001 0111    23 */

				0xff, 0xff, 0x00,   /* 0001 1000    24 */

				0xff, 0xff, 0x00,   /* 0001 1001    25 */

				0xff, 0xff, 0x00,   /* 0001 1010    26 */

				0xff, 0xff, 0x00,   /* 0001 1011    27 */

				0xff, 0xff, 0x00,   /* 0001 1100    28 */

				0xff, 0xff, 0x00,   /* 0001 1101    29 */

				0xff, 0xff, 0x00,   /* 0001 1110    30 */

				0xff, 0xff, 0x00,   /* 0001 1111    31 */

				0x00, 0xff, 0x00,   /* 0010 0000    32 */

				0x00, 0xff, 0x00,   /* 0010 0001    33 */

				0x00, 0xff, 0x00,   /* 0010 0010    34 */

				0x00, 0xff, 0x00,   /* 0010 0011    35 */

				0x00, 0xff, 0x00,   /* 0010 0100    36 */

				0x00, 0xff, 0x00,   /* 0010 0101    37 */

				0x00, 0xff, 0x00,   /* 0010 0110    38 */

				0x00, 0xff, 0x00,   /* 0010 0111    39 */

				0x00, 0xff, 0x00,   /* 0010 1000    40 */

				0x00, 0xff, 0x00,   /* 0010 1001    41 */

				0x00, 0xff, 0x00,   /* 0010 1010    42 */

				0x00, 0xff, 0x00,   /* 0010 1011    43 */

				0x00, 0xff, 0x00,   /* 0010 1100    44 */

				0x00, 0xff, 0x00,   /* 0010 1101    45 */

				0x00, 0xff, 0x00,   /* 0010 1110    46 */

				0x00, 0xff, 0x00,   /* 0010 1111    47 */

				0x00, 0xff, 0x00,   /* 0011 0000    48 */

				0x00, 0xff, 0x00,   /* 0011 0001    49 */

				0x00, 0xff, 0x00,   /* 0011 0010    50 */

				0x00, 0xff, 0x00,   /* 0011 0011    51 */

				0x00, 0xff, 0x00,   /* 0011 0100    52 */

				0x00, 0xff, 0x00,   /* 0011 0101    53 */

				0x00, 0xff, 0x00,   /* 0011 0110    54 */

				0x00, 0xff, 0x00,   /* 0011 0111    55 */

				0x00, 0xff, 0x00,   /* 0011 1000    56 */

				0x00, 0xff, 0x00,   /* 0011 1001    57 */

				0x00, 0xff, 0x00,   /* 0011 1010    58 */

				0x00, 0xff, 0x00,   /* 0011 1011    59 */

				0x00, 0xff, 0x00,   /* 0011 1100    60 */

				0x00, 0xff, 0x00,   /* 0011 1101    61 */

				0x00, 0xff, 0x00,   /* 0011 1110    62 */

				0x00, 0xff, 0x00,   /* 0011 1111    63 */

				0xff, 0x7f, 0x00,   /* 0100 0000    64 */

				0xff, 0x7f, 0x00,   /* 0100 0001    65 */

				0xff, 0x7f, 0x00,   /* 0100 0010    66 */

				0xff, 0x7f, 0x00,   /* 0100 0011    67 */

				0xff, 0x7f, 0x00,   /* 0100 0100    68 */

				0xff, 0x7f, 0x00,   /* 0100 0101    69 */

				0xff, 0x7f, 0x00,   /* 0100 0110    70 */

				0xff, 0x7f, 0x00,   /* 0100 0111    71 */

				0xff, 0x7f, 0x00,   /* 0100 1000    72 */

				0xff, 0x7f, 0x00,   /* 0100 1001    73 */

				0xff, 0x7f, 0x00,   /* 0100 1010    74 */

				0xff, 0x7f, 0x00,   /* 0100 1011    75 */

				0xff, 0x7f, 0x00,   /* 0100 1100    76 */

				0xff, 0x7f, 0x00,   /* 0100 1101    77 */

				0xff, 0x7f, 0x00,   /* 0100 1110    78 */

				0xff, 0x7f, 0x00,   /* 0100 1111    79 */

				0xff, 0x7f, 0x00,   /* 0101 0000    80 */

				0xff, 0x7f, 0x00,   /* 0101 0001    81 */

				0xff, 0x7f, 0x00,   /* 0101 0010    82 */

				0xff, 0x7f, 0x00,   /* 0101 0011    83 */

				0xff, 0x7f, 0x00,   /* 0101 0100    84 */

				0xff, 0x7f, 0x00,   /* 0101 0101    85 */

				0xff, 0x7f, 0x00,   /* 0101 0110    86 */

				0xff, 0x7f, 0x00,   /* 0101 0111    87 */

				0xff, 0x7f, 0x00,   /* 0101 1000    88 */

				0xff, 0x7f, 0x00,   /* 0101 1001    89 */

				0xff, 0x7f, 0x00,   /* 0101 1010    90 */

				0xff, 0x7f, 0x00,   /* 0101 1011    91 */

				0xff, 0x7f, 0x00,   /* 0101 1100    92 */

				0xff, 0x7f, 0x00,   /* 0101 1101    93 */

				0xff, 0x7f, 0x00,   /* 0101 1110    94 */

				0xff, 0x7f, 0x00,   /* 0101 1111    95 */

				0xff, 0x7f, 0x00,   /* 0110 0000    96 */

				0xff, 0x7f, 0x00,   /* 0110 0001    97 */

				0xff, 0x7f, 0x00,   /* 0110 0010    98 */

				0xff, 0x7f, 0x00,   /* 0110 0011    99 */

				0xff, 0x7f, 0x00,   /* 0110 0100   100 */

				0xff, 0x7f, 0x00,   /* 0110 0101   101 */

				0xff, 0x7f, 0x00,   /* 0110 0110   102 */

				0xff, 0x7f, 0x00,   /* 0110 0111   103 */

				0xff, 0x7f, 0x00,   /* 0110 1000   104 */

				0xff, 0x7f, 0x00,   /* 0110 1001   105 */

				0xff, 0x7f, 0x00,   /* 0110 1010   106 */

				0xff, 0x7f, 0x00,   /* 0110 1011   107 */

				0xff, 0x7f, 0x00,   /* 0110 1100   108 */

				0xff, 0x7f, 0x00,   /* 0110 1101   109 */

				0xff, 0x7f, 0x00,   /* 0110 1110   110 */

				0xff, 0x7f, 0x00,   /* 0110 1111   111 */

				0xff, 0x7f, 0x00,   /* 0111 0000   112 */

				0xff, 0x7f, 0x00,   /* 0111 0001   113 */

				0xff, 0x7f, 0x00,   /* 0111 0010   114 */

				0xff, 0x7f, 0x00,   /* 0111 0011   115 */

				0xff, 0x7f, 0x00,   /* 0111 0100   116 */

				0xff, 0x7f, 0x00,   /* 0111 0101   117 */

				0xff, 0x7f, 0x00,   /* 0111 0110   118 */

				0xff, 0x7f, 0x00,   /* 0111 0111   119 */

				0xff, 0x7f, 0x00,   /* 0111 1000   120 */

				0xff, 0x7f, 0x00,   /* 0111 1001   121 */

				0xff, 0x7f, 0x00,   /* 0111 1010   122 */

				0xff, 0x7f, 0x00,   /* 0111 1011   123 */

				0xff, 0x7f, 0x00,   /* 0111 1100   124 */

				0xff, 0x7f, 0x00,   /* 0111 1101   125 */

				0xff, 0x7f, 0x00,   /* 0111 1110   126 */

				0xff, 0x7f, 0x00,   /* 0111 1111   127 */

				0xff, 0x00, 0x00,   /* 1000 0000   128 */

				0xff, 0x00, 0x00,   /* 1000 0001   129 */

				0xff, 0x00, 0x00,   /* 1000 0010   130 */

				0xff, 0x00, 0x00,   /* 1000 0011   131 */

				0xff, 0x00, 0x00,   /* 1000 0100   132 */

				0xff, 0x00, 0x00,   /* 1000 0101   133 */

				0xff, 0x00, 0x00,   /* 1000 0110   134 */

				0xff, 0x00, 0x00,   /* 1000 0111   135 */

				0xff, 0x00, 0x00,   /* 1000 1000   136 */

				0xff, 0x00, 0x00,   /* 1000 1001   137 */

				0xff, 0x00, 0x00,   /* 1000 1010   138 */

				0xff, 0x00, 0x00,   /* 1000 1011   139 */

				0xff, 0x00, 0x00,   /* 1000 1100   140 */

				0xff, 0x00, 0x00,   /* 1000 1101   141 */

				0xff, 0x00, 0x00,   /* 1000 1110   142 */

				0xff, 0x00, 0x00,   /* 1000 1111   143 */

				0xff, 0x00, 0x00,   /* 1001 0000   144 */

				0xff, 0x00, 0x00,   /* 1001 0001   145 */

				0xff, 0x00, 0x00,   /* 1001 0010   146 */

				0xff, 0x00, 0x00,   /* 1001 0011   147 */

				0xff, 0x00, 0x00,   /* 1001 0100   148 */

				0xff, 0x00, 0x00,   /* 1001 0101   149 */

				0xff, 0x00, 0x00,   /* 1001 0110   150 */

				0xff, 0x00, 0x00,   /* 1001 0111   151 */

				0xff, 0x00, 0x00,   /* 1001 1000   152 */

				0xff, 0x00, 0x00,   /* 1001 1001   153 */

				0xff, 0x00, 0x00,   /* 1001 1010   154 */

				0xff, 0x00, 0x00,   /* 1001 1011   155 */

				0xff, 0x00, 0x00,   /* 1001 1100   156 */

				0xff, 0x00, 0x00,   /* 1001 1101   157 */

				0xff, 0x00, 0x00,   /* 1001 1110   158 */

				0xff, 0x00, 0x00,   /* 1001 1111   159 */

				0xff, 0x00, 0x00,   /* 1010 0000   160 */

				0xff, 0x00, 0x00,   /* 1010 0001   161 */

				0xff, 0x00, 0x00,   /* 1010 0010   162 */

				0xff, 0x00, 0x00,   /* 1010 0011   163 */

				0xff, 0x00, 0x00,   /* 1010 0100   164 */

				0xff, 0x00, 0x00,   /* 1010 0101   165 */

				0xff, 0x00, 0x00,   /* 1010 0110   166 */

				0xff, 0x00, 0x00,   /* 1010 0111   167 */

				0xff, 0x00, 0x00,   /* 1010 1000   168 */

				0xff, 0x00, 0x00,   /* 1010 1001   169 */

				0xff, 0x00, 0x00,   /* 1010 1010   170 */

				0xff, 0x00, 0x00,   /* 1010 1011   171 */

				0xff, 0x00, 0x00,   /* 1010 1100   172 */

				0xff, 0x00, 0x00,   /* 1010 1101   173 */

				0xff, 0x00, 0x00,   /* 1010 1110   174 */

				0xff, 0x00, 0x00,   /* 1010 1111   175 */

				0xff, 0x00, 0x00,   /* 1011 0000   176 */

				0xff, 0x00, 0x00,   /* 1011 0001   177 */

				0xff, 0x00, 0x00,   /* 1011 0010   178 */

				0xff, 0x00, 0x00,   /* 1011 0011   179 */

				0xff, 0x00, 0x00,   /* 1011 0100   180 */

				0xff, 0x00, 0x00,   /* 1011 0101   181 */

				0xff, 0x00, 0x00,   /* 1011 0110   182 */

				0xff, 0x00, 0x00,   /* 1011 0111   183 */

				0xff, 0x00, 0x00,   /* 1011 1000   184 */

				0xff, 0x00, 0x00,   /* 1011 1001   185 */

				0xff, 0x00, 0x00,   /* 1011 1010   186 */

				0xff, 0x00, 0x00,   /* 1011 1011   187 */

				0xff, 0x00, 0x00,   /* 1011 1100   188 */

				0xff, 0x00, 0x00,   /* 1011 1101   189 */

				0xff, 0x00, 0x00,   /* 1011 1110   190 */

				0xff, 0x00, 0x00,   /* 1011 1111   191 */

				0xff, 0x00, 0x00,   /* 1100 0000   192 */

				0xff, 0x00, 0x00,   /* 1100 0001   193 */

				0xff, 0x00, 0x00,   /* 1100 0010   194 */

				0xff, 0x00, 0x00,   /* 1100 0011   195 */

				0xff, 0x00, 0x00,   /* 1100 0100   196 */

				0xff, 0x00, 0x00,   /* 1100 0101   197 */

				0xff, 0x00, 0x00,   /* 1100 0110   198 */

				0xff, 0x00, 0x00,   /* 1100 0111   199 */

				0xff, 0x00, 0x00,   /* 1100 1000   200 */

				0xff, 0x00, 0x00,   /* 1100 1001   201 */

				0xff, 0x00, 0x00,   /* 1100 1010   202 */

				0xff, 0x00, 0x00,   /* 1100 1011   203 */

				0xff, 0x00, 0x00,   /* 1100 1100   204 */

				0xff, 0x00, 0x00,   /* 1100 1101   205 */

				0xff, 0x00, 0x00,   /* 1100 1110   206 */

				0xff, 0x00, 0x00,   /* 1100 1111   207 */

				0xff, 0x00, 0x00,   /* 1101 0000   208 */

				0xff, 0x00, 0x00,   /* 1101 0001   209 */

				0xff, 0x00, 0x00,   /* 1101 0010   210 */

				0xff, 0x00, 0x00,   /* 1101 0011   211 */

				0xff, 0x00, 0x00,   /* 1101 0100   212 */

				0xff, 0x00, 0x00,   /* 1101 0101   213 */

				0xff, 0x00, 0x00,   /* 1101 0110   214 */

				0xff, 0x00, 0x00,   /* 1101 0111   215 */

				0xff, 0x00, 0x00,   /* 1101 1000   216 */

				0xff, 0x00, 0x00,   /* 1101 1001   217 */

				0xff, 0x00, 0x00,   /* 1101 1010   218 */

				0xff, 0x00, 0x00,   /* 1101 1011   219 */

				0xff, 0x00, 0x00,   /* 1101 1100   220 */

				0xff, 0x00, 0x00,   /* 1101 1101   221 */

				0xff, 0x00, 0x00,   /* 1101 1110   222 */

				0xff, 0x00, 0x00,   /* 1101 1111   223 */

				0xff, 0x00, 0x00,   /* 1110 0000   224 */

				0xff, 0x00, 0x00,   /* 1110 0001   225 */

				0xff, 0x00, 0x00,   /* 1110 0010   226 */

				0xff, 0x00, 0x00,   /* 1110 0011   227 */

				0xff, 0x00, 0x00,   /* 1110 0100   228 */

				0xff, 0x00, 0x00,   /* 1110 0101   229 */

				0xff, 0x00, 0x00,   /* 1110 0110   230 */

				0xff, 0x00, 0x00,   /* 1110 0111   231 */

				0xff, 0x00, 0x00,   /* 1110 1000   232 */

				0xff, 0x00, 0x00,   /* 1110 1001   233 */

				0xff, 0x00, 0x00,   /* 1110 1010   234 */

				0xff, 0x00, 0x00,   /* 1110 1011   235 */

				0xff, 0x00, 0x00,   /* 1110 1100   236 */

				0xff, 0x00, 0x00,   /* 1110 1101   237 */

				0xff, 0x00, 0x00,   /* 1110 1110   238 */

				0xff, 0x00, 0x00,   /* 1110 1111   239 */

				0xff, 0x00, 0x00,   /* 1111 0000   240 */

				0xff, 0x00, 0x00,   /* 1111 0001   241 */

				0xff, 0x00, 0x00,   /* 1111 0010   242 */

				0xff, 0x00, 0x00,   /* 1111 0011   243 */

				0xff, 0x00, 0x00,   /* 1111 0100   244 */

				0xff, 0x00, 0x00,   /* 1111 0101   245 */

				0xff, 0x00, 0x00,   /* 1111 0110   246 */

				0xff, 0x00, 0x00,   /* 1111 0111   247 */

				0xff, 0x00, 0x00,   /* 1111 1000   248 */

				0xff, 0x00, 0x00,   /* 1111 1001   249 */

				0xff, 0x00, 0x00,   /* 1111 1010   250 */

				0xff, 0x00, 0x00,   /* 1111 1011   251 */

				0xff, 0x00, 0x00,   /* 1111 1100   252 */

				0xff, 0x00, 0x00,   /* 1111 1101   253 */

				0xff, 0x00, 0x00,   /* 1111 1110   254 */

				0xff, 0x00, 0x00,   /* 1111 1111   255 */

				00, 00, 00

				};
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/*
 * plot hilbert curves
 */

#define	MAX  5
#define SIZE 1024

char*	clr="076321";

	int i,h,x,y,x0,y0;

main(){
	i  = 0;
	h  = SIZE;
	x0 = h/2;
	y0 = x0;
	printf("%cG3DDDN\n",033);
	printf("ERS\n");
	do{
	 printf("SEC%c\n",clr[i]);
	 i  = i+1;
	 h  = h/2;
	 x0 = x0+(h/2);
	 y0 = y0+(h/2);
	 x  = x0;
	 y  = y0;
	 printf("MOV%d.%d\n",x,y);

	 a(i);
	}
	 while(i<MAX);
}

a(i){
	register j;
	j=i;
	if(j>0){
	 d(j-1); x=x-h; plot();
	 a(j-1); y=y-h; plot();
	 a(j-1); x=x+h; plot();
	 b(j-1);
	}
}

b(i){
	register j;
	j=i;
	if(j>0){
	 c(j-1); y=y+h; plot();
	 b(j-1); x=x+h; plot();
	 b(j-1); y=y-h; plot();
	 a(j-1);
	}
}

c(i){
	register j;
	j=i;
	if(j>0){
	 b(j-1); x=x+h; plot();
	 c(j-1); y=y+h; plot();
	 c(j-1); x=x-h; plot();
	 d(j-1);
	}
}

d(i){
	register j;
	j=i;
	if(j>0){
	 a(j-1); y=y-h; plot();
	 d(j-1); x=x-h; plot();
	 d(j-1); y=y+h; plot();
	 c(j-1);
	}
}

plot(){
	 printf("DVA%d.%d.\n",x,y);
}




1280_Firmware/demos/mkhier.c
/*
 * make a hierarchically organized color table
 *
 * al kossow (AED)
 * april 1984
 */

#include <stdio.h>

/*
 * some common full-intensity colors
 */

#define BLACK	r=0x00; g=0x00; b=0x00
#define RED	r=0xff; g=0x00; b=0x00
#define ORANGE	r=0xff; g=0x7f; b=0x00
#define GREEN	r=0x00; g=0xff; b=0x00
#define YELLOW	r=0xff; g=0xff; b=0x00
#define BLUE	r=0x00; g=0x00; b=0xff
#define PURPLE	r=0xff; g=0x00; b=0xff
#define CYAN	r=0x00; g=0xff; b=0xff
#define WHITE	r=0xff; g=0xff; b=0xff

#define DEFBG BLACK
#define PRI80 RED
#define PRI40 ORANGE
#define PRI20 GREEN
#define PRI10 YELLOW
#define PRI08 BLUE
#define PRI04 PURPLE
#define PRI02 CYAN
#define PRI01 WHITE

/*
 * A heirarchy will display 7 forground objects and a background
 * with the foreground objects hierarchically organized
 *
 * the absence of a bit will set the pixel to the next lowest bit
 * the lowest is the background color, which is programmable
 *
 * Sample hierarchy ... +-------+
 *                      |     +-------+
 *                      |  W  |     +-------+
 *                      |  H  |  C  |     +-------+
 *                      |  I  |  Y  |  P  |     +-------+
 *                      |  T  |  A  |  U  |  B  |     +-------+
 *                      |  E  |  N  |  R  |  L  |  Y  |     +-------+
 *                      |     |     |  P  |  U  |  E  |  G  |     +-------+
 *                      +-----|     |  L  |  E  |  L  |  R  |  O  |       |
 *                            +-----|  E  |     |  L  |  E  |  R  |   R   |
 *                                  +-----|     |  O  |  E  |  A  |   E   |
 *                                        +-----|  W  |  N  |  N  |   D   |
 *                                              +-----|     |  G  |       |
 *                                                    +-----|  E  |       |
 *                                                          +-----|       |
 *                                                                +-------+
 *          <----  priority
 *  +-------------------------------+
 *  | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | bit#
 *  +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
 *    |   |   |   |   |   |   |   |
 *    |   |   |   |   |   |   |   +-- white
 *    |   |   |   |   |   |   +------ cyan
 *    |   |   |   |   |   +---------- purple
 *    |   |   |   |   +-------------- blue
 *    |   |   |   +------------------ yellow
 *    |   |   +---------------------- green
 *    |   +-------------------------- orange
 *    +------------------------------ red
 */

struct clrt {
		char r;
		char g;
		char b;
	    }   clrt[256];


main(){
	register unsigned int i,r,g,b;

	printf("struct clrt clrt[] = {\n");

	i=0;
	DEFBG;
	printf("\t0x%02x, 0x%02x, 0x%02x,   /* 0000 0000     0 */\n",r,g,b);
	
	for (i=1; i<256; i++){
	 if(i&0x80){
	  PRI80;
	  goto doit;
	 }

	 if(i&0x40){
	  PRI40;
	  goto doit;
	 }

	 if(i&0x20){
	  PRI20;
	  goto doit;
	 }

	 if(i&0x10){
	  PRI10;
	  goto doit;
	 }

	 if(i&0x08){
	  PRI08;
	  goto doit;
	 }

	 if(i&0x04){
	  PRI04;
	  goto doit;
	 }

	 if(i&0x02){
	  PRI02;
	  goto doit;
	 }

	 PRI01;
doit:
	 printf("\t0x%02x, 0x%02x, 0x%02x,   /* %1d%1d%1d%1d %1d%1d%1d%1d  %4d */\n",
                r,g,b,
	        (i&0x80)>>7,(i&0x40)>>6,(i&0x20)>>5,
		(i&0x10)>>4,(i&0x08)>>3,(i&0x04)>>2,
		(i&0x02)>>1,i&0x01,
                i);
	}
	printf("\t00, 00, 00\n\t};\n");
}	 
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1280_Firmware/demos/mktbl.c
/*
 * make some color entries
 */
main(){
	register r,g,b,i,cnt;
	cnt=0;
/* grey scale */
	 for(r=0; r<256; r+=16) 
	   printf("SCT%-d,1,%-d,%-d,%-d.\n",cnt++,r,r,r);
/* red */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,80+i,0+i,0+i);
/* grn */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,0+i,80+i,0+i);
/* blu */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,0+i,0+i,90+i);
/* yel */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,90+i,90+i,0+i);
/* cyan */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,0+i,90+i,90+i);
/* magenta */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,90+i,0+i,90+i);
/* white   */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,90+i,90+i,90+i);
/* org     */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,180+i,110+i,0+i);
/* red-org */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,180+i,70+i,0+i);
/* */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,110+i,0+i,80+i);
/* */
	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,0+i,150+i,80+i);

/* */	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,60+i,120+i,60+i);

/* */	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,60+i,15+i,0+i);

/* */	 for(i=0; i<80; i+=5)
	   printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,65+i,20+i,0+i);

/* */
	for(i=0; i<80; i+=5)
	  printf("SCT%-d,1,%-d,%-d,%-d,\n",cnt++,40+i,60+i,0+i);
}
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1280_Firmware/demos/sierpinsk.c
/*
 * draw Sierpinski curves
 * a+ds=pgms pg 136
 */

#include <stdio.h>

#define MAX 6
#define SIZE 1024

char*  clr="\0\1\2\3\4\5\6\7";
long numvecs;
int i,h,x,y,x0,y0;
main(){
	i=0;
	h = SIZE/4;
	x0 = 2*h;
	y0 = 3*h;
	printf("\033G18888~");			/* ers */
	putchar('e');
	putw(200,stdout);
	setclr(1,200,0,200);
	setclr(2,250,0,0);
	setclr(3,220,220,0);
	setclr(4,0,200,0);
	setclr(5,0,0,180);
	setclr(6,90,90,90);
	setclr(7,0,0,120);
	do{
	 i=i+1;
	 putw((clr[i]<<8)|'C',stdout);
	 x0 = x0-h;
	 h = h/2;
	 y0 = y0+h;
	 x= x0;
	 y = y0;
	 move(x,y);
	 a(i); x=x+h; y=y-h; plot();
	 b(i); x=x-h; y=y-h; plot();
	 c(i); x=x-h; y=y+h; plot();
	 d(i); x=x+h; y=y+h; plot();
	}
	 while(i<MAX);
	fprintf(stderr,"total vectors = %ld\n",numvecs);
}


a(i){
	if(i>0){
	 a(i-1); x=x+h; y=y-h; plot();
	 b(i-1); x=x+2*h; plot();
	 d(i-1); x=x+h; y=y+h; plot();
	 a(i-1);
	}
}

b(i){
	if(i>0){
	 b(i-1); x=x-h; y=y-h; plot();
	 c(i-1); y=y-2*h; plot();
	 a(i-1); x=x+h; y=y-h; plot();
	 b(i-1);
	}
}

c(i){
	if(i>0){
	 c(i-1); x=x-h; y=y+h; plot();
	 d(i-1); x=x-2*h; plot();
	 b(i-1); x=x-h; y=y-h; plot();
	 c(i-1);
	}
}

d(i){
	if(i>0){
	 d(i-1); x=x+h; y=y+h; plot();
	 a(i-1); y=y+2*h; plot();
	 c(i-1); x=x-h; y=y+h; plot();
	 d(i-1);
	}
}

move(){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'Q';
	lxy = ((y&0xff)<<8)|(x&0xff);
	putw(hxy,stdout);
	putw(lxy,stdout);
}

plot(){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'A';
	lxy = ((y&0xff)<<8)|(x&0xff);
	putw(hxy,stdout);
	putw(lxy,stdout);
	numvecs++;
}

setclr(clr,r,g,b){
	putc('K',stdout);
	putc(clr,stdout);
	putc(1,stdout);
	putc(r,stdout);
	putc(g,stdout);
	putc(b,stdout);
}




1280_Firmware/demos/sir.c
/*
 * draw Sierpinski curves
 * a+ds=pgms pg 136
 */

#include <stdio.h>

#define MAXITR	6
#define MAXCLRS	8
#define SIZE 1024

struct{ char	r;
	char	g;
	char	b;
	char	off;
	} clrtbl[MAXCLRS];

struct{	char	r;
	char	g;
	char	b;
	} savtbl[MAXCLRS];

	char*	clr="\0\1\2\3\4\5\6\7";
	long	numvecs;
	int	i,h,x,y,x0,y0;

main(){
	i=0;
	h = SIZE/4;
	x0 = 2*h;
	y0 = 3*h;
	printf("\033G18888");
	putchar('e');
	putw(200,stdout);
	setclr(8,0,0,0);
	putw((0x800|'['),stdout);
	printf("~");
	setclr(1,150,130,0);
	setclr(2,0,150,0);
	setclr(3,0,200,200);
	setclr(4,200,200,0);
	setclr(5,0,0,250);
	setclr(6,200,0,180);
	do{
	 off(i-2);
	 i=i+1;
	 putw((clr[i]<<8)|'C',stdout);
	 x0 = x0-h;
	 h = h/2;
	 y0 = y0+h;
	 x= x0;
	 y = y0;
	 move(x,y);
	 a(i); x=x+h; y=y-h; plot();
	 b(i); x=x-h; y=y-h; plot();
	 c(i); x=x-h; y=y+h; plot();
	 d(i); x=x+h; y=y+h; plot();
	}
	 while(i<MAXITR);

	while(1){
	on(2);
	mod(2);
	on(3);
	mod(3);
	on(4);
	mod(4);
	on(5);
	mod(5);
	on(6);
	mod(6);
	off(6);
	mod(3);
	off(2);
	mod(4);
	mod(5);
	on(2);
	off(4);
	on(6);
	mod(6);
	mod(4);
	mod(3);
	on(4);
	mod(2);
	}

	fprintf(stderr,"total vectors = %ld\n",numvecs);
}

on(clr){
	if(clrtbl[clr].off > 0){ /* can't turn on if it ain't been off... */
	 setclr(clr,savtbl[clr].r,savtbl[clr].g,savtbl[clr].b);
	 clrtbl[clr].off = 0;
	}
}

off(clr){
	if(clr>0){
	/* save the current colors */
	 savtbl[clr].r = clrtbl[clr].r;
	 savtbl[clr].g = clrtbl[clr].g;
	 savtbl[clr].b = clrtbl[clr].b;
	/* clear active entry */
	 setclr(clr,0,0,0);
	/* mark color as off */
	 clrtbl[clr].off++;
	}
}

mod(clr){
	int orgr,orgg,orgb;
	int newr,newg,newb;
	if(clrtbl[clr].off == 0){
	 newr = orgr = clrtbl[clr].r;
	 newg = orgg = clrtbl[clr].g;
	 newb = orgb = clrtbl[clr].b;
/*
 * raise the clr till one of 'em hits 250, then go the other way to 0
 */

	 while( (newr<250) && (newg<250) && (newb<250) ){
	  if(newr) newr+=5;
	  if(newg) newg+=5;
	  if(newb) newb+=5;
 	  setclr(clr,newr,newg,newb);
	 }
	 while( (newr<250) && (newg<250) && (newb<250) ){
	  if(newr) newr-=5;
	  if(newg) newg-=5;
	  if(newb) newb-=5;
	  setclr(clr,newr,newg,newb);
	 }
	 setclr(clr,orgr,orgg,orgb);
	}
}	

a(i){
	if(i>0){
	 a(i-1); x=x+h; y=y-h; plot();
	 b(i-1); x=x+2*h; plot();
	 d(i-1); x=x+h; y=y+h; plot();
	 a(i-1);
	}
}

b(i){
	if(i>0){
	 b(i-1); x=x-h; y=y-h; plot();
	 c(i-1); y=y-2*h; plot();
	 a(i-1); x=x+h; y=y-h; plot();
	 b(i-1);
	}
}

c(i){
	if(i>0){
	 c(i-1); x=x-h; y=y+h; plot();
	 d(i-1); x=x-2*h; plot();
	 b(i-1); x=x-h; y=y-h; plot();
	 c(i-1);
	}
}

d(i){
	if(i>0){
	 d(i-1); x=x+h; y=y+h; plot();
	 a(i-1); y=y+2*h; plot();
	 c(i-1); x=x-h; y=y+h; plot();
	 d(i-1);
	}
}

move(){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'Q';
	lxy = ((y&0xff)<<8)|(x&0xff);
	putw(hxy,stdout);
	putw(lxy,stdout);
}

plot(){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'A';
	lxy = ((y&0xff)<<8)|(x&0xff);
	putw(hxy,stdout);
	putw(lxy,stdout);
	numvecs++;
}

setclr(clr,r,g,b){

	clrtbl[clr].r = r;
	clrtbl[clr].g = g;
	clrtbl[clr].b = b;

	putc('K',stdout);
	putc(clr,stdout);
	putc(1,stdout);
	putc(r,stdout);
	putc(g,stdout);
	putc(b,stdout);
}




1280_Firmware/demos/win.stp


1280_Firmware/demos/worms.c
/*
 * eight bouncing squares
 *
 * al kossow (AED)
 * april 1984
 */

#include <stdio.h>
FILE *fp;

#ifdef RT11
#define DEVICE "GD:","wn"
int $$narg = 1;
#endif

#ifndef RT11
#define DEVICE "/dev/aedbytes","w"
#endif

#define UPXUPY 1
#define UPXDNY 2
#define DNXUPY 3
#define DNXDNY 4
#define RAND   -1

#define TOP	700
#define BOT	50
#define LEFT	100
#define RIGHT	1000

/*
 * MUST be even!!
 */

#define RAYLEN 10

struct clrt {
		char r;
		char g;
		char b;
	    };

/*
 * drag in a hierarchical color table synthesisied by "mkhier.c"
 */

#include "hier.tbl"

/*
 * define some balls..
 */

struct ball {
	int	x;
	int	y;
	int	dir;
	int	idx;
	int	clr;
	int	mask;
       };

struct ball ball1[] = {
		200,  100,  DNXDNY, 10, 0x01, 0x01,
		300,  300,  UPXDNY, 10, 0x02, 0x02,
		400,  400,  UPXDNY, 10, 0x04, 0x04,
		500,  300,  DNXUPY, 10, 0x08, 0x08,
		400,  310,  UPXDNY, 10, 0x10, 0x10,
		30,   310,  DNXUPY, 10, 0x20, 0x20,
		50,   310,  DNXDNY, 10, 0x40, 0x40,
		500,  210,  UPXUPY, 10, 0x80, 0x80,
		200,  105,  DNXUPY, 10, 0x01, 0x01,
		300,  205,  UPXDNY, 10, 0x02, 0x02,
		400,  305,  UPXUPY, 10, 0x04, 0x04,
		500,  405,  DNXDNY, 10, 0x08, 0x08,
		400,  505,  UPXUPY, 10, 0x10, 0x10,
		-1,   0,    0,       0, 0,    0
		};

struct ball ball2[] = {
		200,  100,  DNXDNY, 10, 0x00, 0x01,
		300,  300,  UPXDNY, 10, 0x00, 0x02,
		400,  400,  UPXDNY, 10, 0x00, 0x04,
		500,  300,  DNXUPY, 10, 0x00, 0x08,
		400,  310,  UPXDNY, 10, 0x00, 0x10,
		30,   310,  DNXUPY, 10, 0x00, 0x20,
		50,   310,  DNXDNY, 10, 0x00, 0x40,
		500,  210,  UPXUPY, 10, 0x00, 0x80,
		200,  105,  DNXUPY, 10, 0x00, 0x01,
		300,  205,  UPXDNY, 10, 0x00, 0x02,
		400,  305,  UPXUPY, 10, 0x00, 0x04,
		500,  405,  DNXDNY, 10, 0x00, 0x08,
		400,  505,  UPXUPY, 10, 0x00, 0x10,
		-1,   0,    0,      9,  0,    0
		};

main()
{
	register struct ball *bp;
	register struct clrt *tp;
	register i;

	if((fp=fopen(DEVICE))==NULL){
	 puts("Can't open graphics terminal\n");
	 exit();
	}

	fprintf(fp,"\033G18888~");
/*
 * set up the hierarchical color table
 */
	tp = &clrt[0];
	for(i=0; i<256; i++){
	 putw((i<<8)|'K',fp);
	 putw(((tp->r&0xff)<<8)|1,fp);
	 putw(((tp->b&0xff)<<8)|(tp->g&0xff),fp);
	 tp++;
	}
/*
 * draw the outline of the region
 */
/*	putw((0xff<<8)|'C',fp);
	mov(LEFT,BOT);
	drw(LEFT,TOP);
	drw(RIGHT,TOP);
	drw(RIGHT,BOT);
	drw(LEFT,BOT);
*/

/*
 *
 */
	while(1){

	  bp = &ball1[0];
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }

	 for(i=0; i<RAYLEN; i++){
	  bp = &ball1[0];
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }
	 }

	 for(i=0; i<RAYLEN; i++){
	  bp = &ball2[0];		/* erasers... */
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }
	 }

	  bp = &ball1[0];
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }

	 for(i=0; i<2; i++){
	  bp = &ball2[0];		/* erasers... */
	  while(bp->x >= 0){
	   next(bp);
	   bp++;
	  }
	 }

	}
}	 

next(bp)
register struct ball *bp;
{
	 switch(bp->dir){
	  case UPXUPY:
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir =DNXUPY;
	    break;
	   }
	  bp->x += bp->idx; bp->y += bp->idx;
	  rec(bp->x,bp->y,bp->clr,bp->mask);
	  break;

	  case UPXDNY:
	   if((bp->x+bp->idx)>=RIGHT){
	    bp->dir = DNXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   bp->x += bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;

	  case DNXUPY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXUPY;
	    break;
	   }
	   if((bp->y+bp->idx)>=TOP){
	    bp->dir = DNXDNY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y += bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;

	  case DNXDNY:
	   if((bp->x-bp->idx)<=LEFT){
	    bp->dir = UPXDNY;
	    break;
	   }
	   if((bp->y-bp->idx)<=BOT){
	    bp->dir = DNXUPY;
	    break;
	   }
	   bp->x -= bp->idx; bp->y -= bp->idx;
	   rec(bp->x,bp->y,bp->clr,bp->mask);
	   break;
	 }
}

mov(x,y){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'Q';
	lxy = ((y&0xff)|(x&0xff));
	putw(hxy,fp);
	putw(lxy,fp);
}

drw(x,y){
	register unsigned hxy,lxy;
	hxy  = (x&0xf00)<<4;
	hxy |= (y&0xf00);
	hxy |= 'A';
	lxy = ((y&0xff)|(x&0xff));
	putw(hxy,fp);
	putw(lxy,fp);
}

rec(x,y,clr,mask){
	register unsigned xyh,xyl;
	xyh = (x&0xf00)<<4;
	xyh |= (y&0xf00);
	xyh |= 'Q';
	xyl = (((y&0xff)<<8)|(x&0xff));
	putw(xyh,fp);
	putw(xyl,fp);
	putw((mask<<8)|'L',fp);
	putw((clr<<8)|'C',fp);
	putc(',',fp);
	putw((10<<8)|10,fp);
}






1280_Firmware/new/aceini.asm
;
; Initialize ACEs.  Keyboard setup doesn't change.
; Other asynchs are set up according to default
; parameters in eeprom.  If the setup routine 
; aceset returns an error, we assume the eeprom data
; was incorrect and call a routine to write the
; default default parameters to it and do the setup.
;

acerst
	php
	rep	#0x30
	pha
	phx
	phy
	phb
	
	sep	#0x30
$wait	bit	0xff1e		; wait for eeprom ready
	bpl	$wait

	phk
	plb
	
	per	$ac3		; set up keyboard from
	bsl	setdfmt		; data in prom.
	pla
	pla

	ldx	#EEP
	phx
	plb

	ldx	#0
	pea	##EEace0
	jsl	>0,AceSet	; set up mouse from eeprom data.
	bcc	$1		; br if no error.
	bsl	acedef		; do default setup from prom.
$1:
	ldx	#1
	pea	##EEace0+6
	jsl	>0,AceSet
	bcc	$2
	bsl	acedef
$2:
	ldx	#2
	pea	##EEace0+12
	jsl	>0,AceSet
	bcc	$3
	bsl	acedef
$3:

;
; Now the asynchs are set up and the 
; eeprom data is known to be good.
; Copy the eedata to ram.
; 
	ldx	#EEP
	phx
	plb
	ldx	#0
	txy
$loop:
	lda	EEace0,y
	sta	>0,Acedat,x
	inx
	iny
	cpy	#3*6
	bcc	$loop

	rep	#0x30
	plb
	ply
	plx
	pla
	plp
	rtl
$ac3
	dcb	0x30		; kbd ACE (Keytronics)
	dcb	384-256		; low byte DLL for 300 baud
	dcb	1		; high byte
	dcb	4+3		; no parity, 2 stop, 8 bits.
	dcb	0

;$ac0
;	dcb	0		; pad (Kurta)
;	dcb	6		; low byte DLL for 19200 baud
;	dcb	0		; high byte
;	dcb	8+4+2		; odd parity, 2 stop, 7 bits.
;	dcb	0		; no handshake.
;;$ac0
;;	dcb	0		; host ACE (AED 1024)
;;	dcb	12		; low byte DLL for 9600 baud
;;	dcb	0		; high byte
;;	dcb	4+3		; no parity, 2 stop, 8 bits.
;	dcb	0
;$ac1
;	dcb	0x10		; aux ACE (VT100)
;	dcb	6		; low byte DLL for 19200 baud
;	dcb	0		; high byte
;	dcb	4+2		; no parity, 2 stop, 7 bits.
;	dcb	0
;$ac2
;	dcb	0x20		; host ACE (VENIX)
;	dcb	12		; low byte DLL for 9600 baud
;	dcb	0		; high byte
;	dcb	4+3		; no parity, 2 stop, 8 bits.
;	dcb	'X'


setdfmt:
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30

	ldy	#0
	lda	(10,s),y		; Get ACE offset.
	tax				; Save for indexing.
	lda	#0
	sta	>ACE,MCR,x		; Disable ACE output during setup.
	lda	#128			; Get ready to set baud.
	sta	>ACE,LCR,x		; Select DL registers.
	iny				; Point to DLL value.
	lda	(10,s),y		; Fetch it.
	sta	>ACE,DLL,x		; Set low byte of DL.
	iny				; Point to DLH value.
	lda	(10,s),y		; Fetch it.
	sta	>ACE,DLH,x		; Set high byte DL.
	iny				; Point to next data byte.
	lda	(10,s),y		; Fetch it.
	sta	>ACE,LCR,x		; Deselect DL reg, set parity,
					; word length, # stop bits.
	lda	#8+2+1
	sta	>ACE,MCR,x		; enable output via OUT2,
					; turn on RTS and DTR.
	rep	#0x30
	ply
	plx
	pla
	plp
	rts	
		
		

	
;
; Init the qcb for ACE(0..3). 
; Inputs are ACE number (0..3) in acc, and a list of
; values for <iocntl, <iqsize and <oqsize.
; Pointer to the qcb must have already been
; stored at Qcbac0..3.  This routine initializes the qcb fields
; <aceoff,<iocntl,<icmask,<iqsize,<oqsize,<iqhigh,and <iqlow,
; acquires buffers of size iqsize and iqlow and points <iqptr, oqptr
; It also initializes the ACE IER register, so interrupts
; for the ACE should have been disabled in Iemask.
; Calling sequence :
;
; 	push pointer to data list (in current data bank)
;	lda	acenumber
;	jsl	>0,Qcbini
; 	bcs	error

qcbini:
			; data ptr	; 13,s
			;ret addr, bnk	; 10,s
	clc		;assume no error.
	php				; 9,s
	phd				; 7,s
	rep	#0x30
	pha				; 5,s
	phx				; 3,s
	phy				; 1,s

	and	##3			; Get ACE number.
	asl	a			; Make index into Qcbac0..3
	pha				; Save for later.
	tax
	lda	>0,Qcbac0,x		; Get pointer to qcb.
	bne	$ok			; 0 is bogus, just return.
	lda	>0,Inierr
	inc	a
	sta	>0,Inierr
	brl	$error

$ok:	tcd				; Make qcb direct page.
;
; Fill the qcb with nulls.
;
	tax				; Point x to first byte of qcb.
	tay				; Point y at second byte.
	iny
	stz	<0			; Put null in first byte.
	lda	##qcbsiz-2		; Get #bytes to move, -1 because
					; mvn moves acc + 1 bytes.
	phb				; Save dbr - mvn trashes it.
	mvn	>0,>0			; Zero fill qcb.
	plb				; Restore dbr.
	pla				; Get ACE number * 2.

;
; set up <aceidx = ace number * 2
;	 <aceoff = ace number * 16,
; 	 <intmsk = 0x10 << acenumber.
;
	sep	#0x30			; Set 8 bit mem/idx
	sta	<aceidx			; save ace # * 2.
	lsr	a			; get ace #.
	tax				; generate int ena mask.
	lda	#0x10			; assume ace 0.
	bra	$nxtmsk
$msk1:
	asl	a
$nxtmsk	dex
	bpl	$msk1
	sta	<intmsk

	lda	<aceidx		
	asl	a			; Convert to offset of
	asl	a			; ACE (ACE number * 16).
	asl	a
	sta	<aceoff			; Store in qcb.
;
; Copy callers data to qcb.
;
	ldy	#0			; Init index into callers
					; initialization data.
	lda	(13,s),y		; Get iocntl value.
	sta	<iocntl			; Store in qcb.
	iny				; Bump index into data.
	lda	(13,s),y		; Get input buffer size.
	sta	<iqsize			; Store in qcb.
	iny				
	lda	(13,s),y		; Get output buffer size.
	sta	<oqsize			; Store in qcb
;
; Acquire buffers of size <iqsize and <oqsize,
; put pointers to them at <iqptr and <oqptr.
;
	rep	#0x20
	lda	<iqsize
	and	##0xff
	beq	$chkout
	pha				; push buffer size needed.
	jsl	>0,GetHeap		; get buffer from heap.
	pla				; get pointer to buffer.
	bcc	$41
	lda	>0,Inierr
	inc	a
	sta	>0,Inierr
	brl	$error
$41:	sta	<iqptr			; save it.

$chkout
	lda	<oqsize
	and	##0xff
	beq	$hilow
	pha
	jsl	>0,GetHeap
	pla	
	bcc	$42
	lda	>0,Inierr
	inc	a
	sta	>0,Inierr
	brl	$error
$42:	sta	<oqptr
$hilow
	sep	#0x20
;
; Set <iqlow = <iqsiz/4, <iqhigh = <iqsize-<iqlow.
; Probably the high and low marks should be calculated
; from the q size and baud rate, but this will do for now.
;
	lda	<iqsize
	beq	$setier
	lsr	a
	lsr	a
	sta	<iqlow
	lda	<iqsize
	sec
	sbc	<iqlow
	sta	<iqhigh

$setier:
;
; Set up the ACE interrupt enable register (IER).
; If <iqsize <> 0, enable receiver int.
; If <oqsize <> 0, enable transmitter empty int.
; If bit 6 of <iocntl set, enable modem status int (for RTS/CTS).
; Always enable line status int.
; Also activate the modem controls DTR, RTS, and OUT2.
; Activating OUT2 enables output from the ACE, DTR and RTS
; are necessary if the hardware at the other end expects
; them, otherwise they are innocuous.
;

	lda	#4			; Enable line status intpt.
	ldx	<iqsize			; <iqsize = 0 ?
	beq	$11			; Br if yes.
	ora	#1			; Enable receiver intpt.
$11:
	ldx	<oqsize			; <oqsize = 0 ?
	beq	$12			; Br if yes.
	ora	#2			; Enable THRE intpt.
$12:
	bit	<iocntl			; RTS/CTS handshake ?
	bvc	$13			; Br if no.
	ora	#8			; Enable modem status intpt.
$13:

;
; The following song and dance is done in case we're programming
; an INS8250, instead of an 8250A.  The former has a problem
; with enabling THRE interrupt, the workaround for which is
; to wait for THRE, write the IER twice and read the IIR.
;
	ldx	<aceoff			; Get offset of this ACE.
	bit	#2			; Are we enabling THRE intpt?
	bne	$14			; Br if yes.
	sta	>ACE,IER,x		; No, this is easy.
	bra	$done			; Clean up stack and return.
$14:
	tay				; Save IER value.
$15:
	lda	>ACE,LSR,x		; Wait for THRE.
	bit	#THRE
	beq	$15
	tya				; Recover IER value.
	sta	>ACE,IER,x		; Write it to IER twice.
	sta	>ACE,IER,x
	lda	>ACE,IIR,x
$done:
;
; Find out how many data bits are used and
; put the appropriate mask value in <icmask
; for masking off unused high bits of input.
; The least 2 bits in the LCR encode word length -
; 0 = 5 bits, 1 = 6 bits, 2 = 7 bits, 3 = 8 bits.
;
	lda	>ACE,LCR,x
	and	#3
	tax
	lda	#0xf
;
; Start with mask for 4 bits, add x+1 bits to it.
;
$bits:	asl	a
	inc	a
	dex
	bpl	$bits
	sta	<icmask
	bra	$finis

$error:
	sep	#0x20
	lda	9,s
	ora	#1
	sta	9,s
;	
; Move stacked return address and psw up in memory
; to eliminate data pointer, fill in the gap with
; saved y (from top of stack), pop saved registers
; and return(long).
;


$finis:
	rep	#0x30
	lda	11,s		; Get ret addr hi, return bank.
	sta	13,s		; Put up where data pointer is.
	lda	9,s		; Get psw, ret addr low.
	sta	11,s		; Put up where addr high was.
	pla			; Get saved y (sp offsets reduce by 2).
	sta	7,s		; Put where psw was.
	plx			; Pop saved stuff and return.
	pla
	pld
	ply
	plp
	rtl			
			
	end




1280_Firmware/new/aceint.asm

;
; ACE interrupt service routines and queueing routines.
; Each ACE that uses interrupts is assumed to have
; an associated queue control block (qcb).  A pointer
; to the qcb is at a known location in the kernel RAM.
;
; A qcb looks like this :
;
;aceoff  ds 1 	; offset (from f80000) of the ACE.
;aceidx	 ds 1	; aceoff/8 (for indexing words related to Qcbs).
;intmsk	 ds 1	; interrupt enable mask (in Iemask).
;choked  ds 1	; bit 7 set if output is inhibited (XOFF received),
		; bit 6 set if input is inhibited (XOFF sent).
;iocntl  ds 1	; bit 7 set if XOFF/XON handshake,
		; bit 6 set if RTS/CTS.
		; bit 5 set means allow input buffer to overflow,
		; else discard input to a full buffer.
;icmask	 ds 1	; mask for zapping non-data bits in input
;qerror	 ds 1	; error reporting bits.
;qercnt	 ds 1	; error interrupt counter.
;iqptr   ds 3	; input buffer (FIFO) address and bank (0).
;iqhead  ds 1	; iqptr + iqhead is address of first char in buffer.
;iqtail  ds 1	; iqptr + iqtail is address of next free space.
;iqsize  ds 1	; size of the input buffer, in bytes.
;iqhigh  ds 1	; high water mark - choke sender when q this full.
;iqlow   ds 1	; low water mark - unchoke sender when q this full.
;oqptr   ds 3	; output buffer (FIFO) address and bank (0).
;oqhead  ds 1	; oqptr + oqhead is address of first char in buffer.
;oqtail  ds 1	; oqptr + oqtail is address of next free space.
;oqsize  ds 1	; size of the output buffer, in bytes.
;
; The queues work as follows : 
; Get next byte from buffer+head, then advance head.
; Put next byte at buffer+tail, then advance tail.  
; Queue is empty if head=tail, full if head=tail+1.
;
;
; Kernel globals :
; Irqdon - address of normal interrupt exit routine - 
;	   restores environment of interrupted task.
; Qcbac0-3 - pointers to qcbs.
; Iqcnt0-3 - negative byte count of ace input queues.
;
; Here on ACE interrupts.  On entry, dbr = 0 and mem/idx are
; 16 bit.  Each ACE vectors to a unique address where the
; pointer to its qcb is loaded and its interrupt enable mask
; is stacked.  Then code common to all the ACEs is entered. 
; This code disables further interrupts from the ACE and then 
; goes about servicing the interrupt.  The service routine does
; a cli as soon as is reasonable. This permits higher priority
; interrupts to be serviced without introducing re-entrancy 
; problems.  On exit the code re-enables interrupts for the
; ACE and jumps to irqdon.
;

XON	equ	0x11
XOFF	equ	0x13

;
; Offsets within an ACE of the ACE registers.
;
DLL	equ	0		; Divisor Latch Low (baud rate).
DLH	equ	2		; Divisor LAtch High.
IER	equ	2		; Interrupt Enable reg.
IIR	equ	4		; Interrupt Id reg.
LCR	equ	6		; Line Control reg.
MCR	equ	8		; Modem Control reg.
LSR	equ	10		; Line Status Reg.
MSR	equ	12		; Modem Status reg.

;
; ACE status/control bits.
;

RTS	equ	2		; in MCR
CTS	equ	16		; in MSR

;
; LSR status bits.
;

THRE	equ	32		; Transmitter empty
DR	equ	1		; Data ready
OE	equ	2		; Overrun error
FE	equ	8		; Framing error
PE	equ	4		; Parity error
BI	equ	16		; Break interrupt

ace0int:
	lda	Qcbac0		; get pointer to qcb
	bra	acecom		; branch to service routine
ace1int:
	lda	Qcbac1		; get pointer to qcb
	bra	acecom		; branch to service routine
ace2int:
	lda	Qcbac2		; get pointer to qcb
	bra	acecom		; branch to service routine
ace3int:
	lda	Qcbac3		; get pointer to qcb
	bra	acecom		; branch to service routine
;
; Common interrupt service routine for ACEs.
;

acecom:
	tcd			; Access qcb with direct addressing.

	sep	#0x30		; Set 8 bit mem/idx.
	lda	<intmsk		; Get intpt enable mask.
	trb	Iemask+1	; Disable interrupts from this ACE
				; (we'll do a CLI soon and don't 
				; want re-entrancy headaches).
	ldx	<aceoff		; Get offset this ACE.
	lda	>ACE,IIR,x	; Read ACE interrupt id register.

;
; After servicing an interrupt, branch back 
; here if this ACE has more interrupts pending.
;

more:
	cmp	#4		; Data ready interrupt ?
	bne	$1
	brl	recvint		; Yup.
$1:	cmp	#2		; Transmit holding reg empty intpt ?
	bne	$2
	brl	threint		; Yup.
$2:	cmp	#6		; Error or break interrupt ?
	bne	$3
	brl	acerror		; Yup.
$3:	brl	msrint		; No, must be modem status intpt.

;
; Here after servicing an interrupt.  See if more
; interrupts pending, service them if so.
;

done:
	cli			; recvint may not have done this.
	lda	>ACE,IIR,x	; Read ACE interrupt id register.
	bit	#1		; Interrupt pending ?
	bne	$1		; br if no.
	sei
	brl	more		; Yes, go service it.
$1:
	lda	<intmsk		; Get intpt enable mask.
	tsb	Iemask+1	; Re-enable intpts from this ACE.
	jmp	Irqdon		; Jump to normal interrupt exit.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Here on ACE error interrupt.	;
; Copy any set error bits to	;
; the low byte of <qerror.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

acerror
	lda	>ACE,LSR,x	; Read line status reg.
	cli
	and	#OE+PE+FE+BI	; Mask off non-error bits.
	tsb	<qerror		; Copy error bits for whoever cares.
	inc	<qercnt		; inc error count.
;
; Should probably disable lsr interrupt if count
; greater than some threshold
;	
	brl	done

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Here on Modem status interrupt.	;
; See if CTS changed - that's the	;
; only modem status we care about.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

msrint:
	lda	>ACE,MSR,x	; Read modem status register.
	bit	#1		; CTS change interrupt ?
	bne	$1		; Yes, record new CTS value.
	brl	done		; No, ignore interrupt.
$1:
	and	#16		; Get current CTS signal value.
	bne	$2		; We are clear to send, unchoke 
				; output.
	lda	#128		; We got choked, set our
	tsb	<choked		; output inhibited bit
	brl	done		; Return from interrupt.
$2:
	cli
	brl	unchoke		; CTS came back, record it


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Here on THRE interrupt.	;
; If output not choked and	;
; something to send, send it.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

threint:
	cli
	bit	<choked		; Output inhibited ?
	bpl	$1		; Branch if no.
	brl	done		; Yes, just return.
$1:
	brl	dqout		; Send next byte, if q not empty,
				; and jump to more.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Here on data ready interrupt.		;
; Read byte from ACE, put it in the	;
; input q, see if we need to choke or	;
; or unchoke the sender, etc.		;
; If it's the keyboard, and data is 	;
; 0xfe, set flag Setupk.		;
; If it's the keyboard, and data is	;
; 0xeb (control break), set beak in 	;
; host serial interface for 400 ms.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

recvint:

	lda	>ACE,0,x	; Get byte.
	and	<icmask		; Strip parity bits.
	bit	<intmsk		; talking to keyboard ?
	bpl	$10		; br if no, check control break.
	cmp	#0xfe		; yes, is it setup key ?
	bne	$5		; br if no.
	dec	Setupk		; yes, set flag and q the byte.
	bra	$10
$5:	cmp	#0xeb		; control break ?
	bne	$10
;
; control break hit at keyboard, set
; break bit for 400 milliseconds.
; NOTE - this timing is way wrong
; if the code is running in prom.
; Also we're assuming the host asynch
; is the one at 200020.
; The procedure used here is recommended in 
; the INS8250a data sheet.
;

$w1	lda	>ACE,0x20+LSR		; wait for host THRE.
	bit	#THRE
	beq	$w1
	lda	#0
	sta	>ACE,0x20		; send a null.
$w2	lda	>ACE,0x20+LSR		; wait for THRE.
	bit	#THRE
	beq	$w2
	lda	>ACE,0x20+LCR		; set break.
	ora	#0x40
	sta	>ACE,0x20+LCR

	rep	#0x10			; delay about 400 ms.
	ldy	##5
	ldx	##0
$loop:	dex
	bne	$loop		; 81.920 ms
	dey
	bne	$loop		; *5

	sep	#0x30
	lda	>ACE,0x20+LCR		; clear break.
	and	#0xff-0x40
	sta	>ACE,0x20+LCR
	brl	done			; rti
;
; Check for XOFF/XON, if pertinent.
;

$10:	bra	$2		; not yet pertinent.

	bit	<iocntl		; XOFF/XON if bit 7 set.
	bpl	$2		; Branch if no XON/XOFF.

	cmp	#XON
	bne	$1
	cli
	brl	unchoke		; Go enable output from outq
				; and jump to more.
$1:
	cmp	#XOFF
	bne	$2
	cli
	lda	#128		; We got choked, set our
	tsb	<choked		; output inhibited bit
	brl	done		; Return from interrupt.
$2:

;
; Not XOFF/XON, q the (stacked) byte if there's room.
;
	ldy	<iqtail		; Get pointer to end of q.
	phy			; Save it for later.
	iny			; Make pointer to new end.
	cpy	<iqsize		; Past end of buffer ?
	bne	$11		; Nope.
	ldy	#0		; Yes, wrap to start.
$11:	cpy	<iqhead		; Q full ? (head = tail+1)
	beq	$iqful		; Branch if yes.
;
; Put the byte in the q.
;
	sty	<iqtail		; Save new tail pointer.
	ply			; Get current tail pointer.
	sta	(<iqptr),y	; Put it in the q.

	ldx	<aceidx
	rep	#0x20
	dec	Iqcnt0,x
	sep	#0x20
	ldx	<aceoff
;
; See if we need to send XOFF or remove RTS.
;
	bit	<iocntl		; Using any handshakes ?
	bmi	$21		; Branch if yes.
	bvs	$21		; Ditto.
	brl	done		; No, we're done.
$21:
	bit	<choked		; Did we already shut 'em up ?
	bvc	$22		; Branch if no.
	brl	done		; Yes, we're done.
$22:
;
; See if # bytes queued is >= iqhigh.
; If yes, choke sender with xoff or
; -rts.
;
	sec
	lda	<iqtail
	sbc	<iqhead
	bcs	$23
	adc	<iqsize
$23:
	cmp	<iqhigh
	bcs	$24
	brl	done			
$24:
	lda	#64
	tsb	<choked
	bit	<iocntl
	bpl	$26
$25:
	lda	>ACE,LSR,x
	bit	#32
	beq	$25	
	lda	#XOFF
	sta	>ACE,0,x
	brl	done
$26:
	lda	>ACE,MCR,x
	and	#255-RTS
	sta	>ACE,MCR,x
	brl	done	
;
; Here if no more room in input q.  Either start a new q
; with this (stacked) byte or just chuck it.
;
	
$iqful:
	cli
	pha			; Save input byte.
	lda	<iocntl
	bit	#32
	bne	$newq
	pla			; Pop input byte.
	pla			; Pop old q tail.
	brl	done		; Return from interrupt.
$newq:

;
; Make an empty q and put the (stacked) byte in it.
; Remember at this point y is one past the old tail
; (on the stack).
;
	pla			; Get the byte.
	sty	<iqtail		; Save new tail.
	ply			; Get old tail.
	sty	<iqhead		; Make it the new head.
	sta	(<iqptr),y	; Q the byte.
	ldx	<aceidx		; set the byte count 
	rep	#0x20		; for this q to -1.
	lda	##0xffff
	sta	Iqcnt0,x
	sep	#0x20
	ldx	<aceoff
	brl	done		; That's it, return from intpt.



;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine jumped to when XON received or CTS	;
; deactivated.  Clear output inhibit flag in qcb 	;
; and restart output if possible.  Enter at dqout	;
; from THRE interrupt service routine.			; 
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

unchoke:
	lda	#128		; Clear our output inhibit flag.
	trb	<choked

	lda	>ACE,LSR,x	; Read line status register.
	bit	#THRE		; THR empty ?
	bne	$1		; Yes, go send something.
	brl	done		; No, can't send, we're done.
$1:				; Fall into send routine.

;
; Enter here from THRE service routine.
;

dqout:

;
; See if output q is empty.
;
	ldy	<oqhead		; Get index q head.
	cpy	<oqtail		; Head = tail ?
	bne	$1		; No, go send if possible.
	brl 	done		; Yup, q empty, we're done.
$1:
;
; Output q not empty, get next byte
; and send it, then update q pointer.
;

	lda	(<oqptr),y	; Get char to send.
	sta	>ACE,0,x	; Send it.
;
; Point oqhead at next char to send.
;
	iny			; Generate pointer to next byte.
	cpy	<oqsize		; Pointing past end of buffer ?
	bne	$2		; Not yet.
	ldy	#0		; Yes, wrap to beginning of buffer.
$2:	sty	<oqhead		; Save pointer to next byte.
	brl	done		; Thats it, go see if more intpts.



getkey:
	sec
	php
	rep	#0x20
	lda	>0,Iqcnt3
	bpl	$done
	lda	>0,Qcbac3
	pha
	jsl	>0,Getinq
	bcs	$done
	plp
	clc
	rtl
$done:
	plp
	rtl

gethst:
	sec
	php
	rep	#0x20
	lda	>0,Iqcnt2
	bpl	$done
	lda	>0,Qcbac2
	beq	$done
	pha
	jsl	>0,Getinq
	plp
	clc
	rtl
$done:	plp
	rtl
	
sndhst:
	php
	rep	#0x30
	pha
	lda	>0,Qcbac2
	beq	$done
	pha
	lda	3,s
	jsl	>0,Putoutq
$done:	pla
	plp
	rtl

break:
	rtl

;
; (De)Queueing routines.
; putoutq - put a byte into an output q.  Return with
;           carry set if q was full.
; getinq - get a byte from an input q.  Return with
;          carry set if q was empty.
; Enter these routines with pointer to qcb
; on the stack.
; Byte parameters are passed in the accumulator.
; All registers are preserved.  The qcb pointer is
; removed from the stack by these routines.
;

;
; Put a byte into an output q.
;  Example puts null terminated string in output
;  q for ace 1.
;
;	rep	#0x10		; 16 bit idx
;	sep	#0x20		; 8 bit mem
;	ldy	##0		; init index into string
;$loop:	lda	(<string),y	; get next string char
;	beq	$done		; null byte terminates string
;	iny			; point to next string char
;	ldx	>0,Qcbac1	; get address of qcb for ace 1
;$1:	phx			; push for call to Putoutq
;	jsl	>0,Putoutq	; q the char for output
;	bcc	$loop		; branch to do next string char
;	bra	$1		; carry set if q was full, try again
;$done:
;


putoutq:
	clc			; assume q not full
	php
	rep	#0x30
	phd
	pha
	lda	9,s		; Get pointer to qcb.
	tcd			; Make qcb the direct page.

	lda	7,s		; Move stack up to remove qcb ptr.
	sta	9,s
	lda	5,s
	sta	7,s
	pla
	sta	3,s
	phx
	phy
;
; Now stack looks like 
;
;		10,s 	ret addr,bank
;		9,s	psw
;		7,s 	a
;		5,s	d
;		3,s	x
;		1,s	y
;
; If the q is empty and output not choked and THR is
; empty, don't bother to q the byte, just send it,
; else q it.  If the first 2 conditions are met, but not
; the third, interrupts are disabled while the byte is
; being queued.
;

	sep	#0x30
	php			; Save IRQ status.
	ldx	<oqtail		; Get pointer to end of q.
	txy			; Save for later.
	cpx	<oqhead		; head = tail ?
	bne	$qit		; No, q not empty.
	bit	<choked		; Output allowed ?
	bmi	$qit		; No, q the byte.
;
; Send the byte, unless THR not empty.
;
	ldx	<aceoff		; Get ACE address.
	sei			; DISABLE INTERRUPTS
	lda	>ACE,LSR,x	; Read ACE line status reg.
	bit	#THRE		; Trans holding reg empty ?
	beq	$qit		; No, go q the byte.
	lda	7+1,s		; Yes, get the byte to send.
	sta	>ACE,0,x	; Send it.
	plp			; Restore IRQ status.
	bra	$done		; That's it, return.

;
; q the byte
;
	
$qit:
	tyx			; Get q tail index.
	inx			; Make pointer to new tail.
	cpx	<oqsize		; Past end of buffer ?
	bne	$1		; Nope.
	ldx	#0		; Yes, wrap to start.
$1:	cpx	<oqhead		; Q full ? (head = tail+1)
	bne	$2		; Branch if no.
	plp			; RESTORE IRQ status.
	lda	#1		; Yes, get mask to set carry.
	ora	9,s		; Or with callers psw.
	sta	9,s		; Save callers psw with carry set.
	bra	$done		; return
$2:

;
; Put the byte in the q
;
	lda	7+1,s		; Get the byte.
	sta	[<oqptr],y	; Put it in the q.
	stx	<oqtail		; Save new tail pointer.
	plp			; RESTORE IRQ status.

$done:
	rep	#0x30
	ply
	plx
	pld
	pla
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Get next byte from an input q.	;
; Call with 				;
;	push	qcbptr			;
;	jsl	>0,Getinq		;
; qcbptr is removed from stack before	;
; return.				;
; Increments Iqcnt for the qcb.		;
; All registers preserved.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
		
getinq:
	clc			; assume q not empty
	php
	rep	#0x30
	phd
	lda	7,s		; Get pointer to qcb.
	tcd			; Make qcb the direct page.

	lda	5,s		; Move stack up to remove qcb ptr.
	sta	7,s
	lda	3,s
	sta	5,s
	txa
	sta	3,s
	phy
;
; Now stack looks like 
;
;		8,s 	ret addr,bank
;		7,s	psw
;		5,s 	x
;		3,s	d
;		1,s	y

	sep	#0x30
	ldy	<iqhead		; See if q is empty.
	cpy	<iqtail
	bne	$1		; Branch if not empty.
	lda	#1		; Set carry in callers psw
	ora	7,s		; to indicate q empty error.
	sta	7,s
	bra	$done		; That's it, return.
$1:
	lda	[<iqptr],y	; Get byte at head of q.
	pha			; Save it for exit.

	iny			; Update <iqhead.
	cpy	<iqsize
	bne	$11
	ldy	#0
$11:
	sty	<iqhead
;
; Inc Iqcnt for this qcb.
;
	ldx	<aceidx
	php				; save m and i.
	rep	#0x20
	sei				; disable interrupts.
	lda	>0,Iqcnt0,x
	inc	a
	sta	>0,Iqcnt0,x
	plp				; cli sep 20.

	ldx	<aceoff
;
; If we choked sender, see if q now at low water mark.
; If it is, unchoke sender.
;
	bit	<choked			; Input choked ?
	bvc	$almost	;done		; No,return the dequeued byte
$2:
	sec
	lda	<iqtail			; See how full q is.
	sbc	<iqhead
	bcs	$3			; Negative value ?
	adc	<iqsize			; Add q size to correct.
$3:	cmp	<iqlow			; Down to low water mark ?
	bcs	$almost ;done		; No,return the dequeued byte
;
; Unchoke with XON or RTS, depending on the
; handshake indicated by ioctl.
;
	lda	#64			; Get 'input choked' mask.
	trb	<choked			; Clear input choked flag.
	bit	<iocntl			; See what handshake we're using.
	bpl	$rts			; Not XON, must be RTS.
;
; Send XON.  It would be better to leave the 
; choked flag set if output q is full - waiting
; in that event doesn't seem neccessary.
;
	lda	#XON
$xon:	phd				; push pointer to qcb
	jsl	>0,Putoutq		; put byte in output q
	bcs	$xon
	bra	$almost ;done		; return the dequeued byte
;
; Assert RTS.
;
$rts:	
	ldx	<aceoff			; Get ACE address.
	lda	>ACE,MCR,x		; Read modem control reg.
	ora	#RTS			; Set RTS bit.
	sta	>ACE,MCR,x		; Turn on RTS, and return.

$almost:
	pla				; Retrieve dequeued byte.
$done:
	rep	#0x30
	ply
	pld
	plx
	plp
	rtl
qend:
	end




1280_Firmware/new/acetst.asm


;	These routines init and exercise the 4
;	INS8250s (ACEs)	used in the 1280.

;	ACE offsets (in decreasing interrupt priority level):

ACEBNK equ 0xf8			; Data bank containing ACEs.
aceadd equ 0			; address of first ACE.
acepad equ aceadd+0		; Mouse/pad ACE.
acekbd equ aceadd+0x30		; Keyboard ACE.
acehst equ aceadd+0x20		; Host ACE.
aceaux equ aceadd+0x10		; Aux ACE.

;	ACE register offsets :

;	(These 2 accessible if bit 7 of LCR = 1)
DDL equ 0			; Divisor Latch register (2 bytes)
DLL equ DDL			; Divisor Latch Low byte.
DLH equ DLL+2			; Divisor Latch High byte.

;	(These 3 accessible if bit 7 of LCR = 0)
RBR equ 0			; Receiver Buffer Reg. (read data).
THR equ 0			; Transmitter Holding Reg. (write data).
IER equ 2			; Interrupt Enable Reg.

;	(Regardless of LCR bit 7).
IIR equ 4			; Interrupt Ident. Reg.(read only).
LCR equ 6			; Line Control Register.
MCR equ 8			; Modem Control Reg. 
LSR equ 10			; Line Status Register.
MSR equ 12			; Modem Status Reg.
SCR equ 14			; Scratch reg.
	
;
; ACE test routines.  These routines simply poll the ACEs,
; echoing input.  Each ACE is set up for 9600 baud, no modem
; controls, no parity, interrupts disabled.  If the ACE
; indicates an error, an error message is output by the ACE.
;


start:
	sei			; disable interrupts
	clc
	xce			; set native mode
	rep	#0x30		; 16 bit m/x

	lda	##0x6fff	; set stack pointer to
	tcs			; 6fff (end of User RAM, 4k
				; reserved for firmware use)

	pea	##ACEBNK	; set data bank register to the bank
	plb			; where the ACEs are.
	tcs			; re-init stack pointer (we just
				; pushed 2 bytes and pulled only 1).

	bsl	aceini		; call ACE initialization subroutine
	bsl	scratch		; read/write the ACE scratch registers

;
; Now for the real test. Forever echo ACEs input to it's output.
; 

test:
$loop:
	pea	##acepad	; push address of mouse ACE
	bsr	poll		; go do the needful
	pla			; remove ACE address

	pea	##acehst	; push address of host ACE
	bsr	poll		; go do the needful
	pla			; remove ACE address

	pea	##aceaux	; push address of aux ACE
	bsr	poll		; go do the needful
	pla			; remove ACE address

	pea	##acekbd	; push address of keyboard ACE
	bsr	poll		; go do the needful
	pla			; remove ACE address

	bra	$loop		; again and again ...

;
; This routine does the actual test for the ACE whose 
; address is on the stack.  During execution the 
; stack looks like
; sp + 5	addr hi		high byte of ACE address
; sp + 4	addr lo		low byte  "
; sp + 3	ret hi		hi byte of return address
; sp + 2	ret lo		low byte "
; sp + 1	psw		poll saves callers psw here
; sp --->	???

poll:
	php			; save callers m/x mode
	sep	#0x30		; set 8 bit m/x
;
; Inspect the line status register
; for data ready or error.  If data ready
; echo it.  If error, copy line status
; into scratch register.
;
	ldy	#LSR		; get line status index
	lda	(4,s),y		; read line status register
	bit	#1		; data ready ?
	bne	$echo		; branch if yes
	bit	#16+8+4+2	; any error bits set ?
	beq	$done		; branch if no
;
; An error was posted in the LSR, copy
; line status to scratch register and return
;

	ldy	#SCR		; get scratch register index
	sta	(4,s),y		; put line status in scratch reg
	bra	$done		; clean up and return
;
; Here if data ready - read the data, then
; wait (hopefully not tooo long) for transmitter
; holding register empty and echo the data.
;

$echo:
	ldy	#RBR		; get receiver buffer index
	lda	(4,s),y		; read the data
	tax			; save it for echoing
	ldy	#LSR		; get line status index
$1:	lda	(4,s),y		; read line status
	bit	#32		; transmit holder empty ?
	beq	$1		; branch if no, keep trying
	ldy	#THR		; get transmitter buffer index
	txa			; get the data they sent us
	sta	(4,s),y		; send it back for repair or something

$done:
	plp			; restore callers m/x mode
	rts			; and return

	
;
; Just for grins, read/write the scratch
; register in each ACE a bunch of times.
; If nothing appears to be happening later, this
; will show if the chips are being accessed.
;

scratch:
	php
	sep	#0x30		; set 8 bit m/x
	lda	#1
	ldx	#0
$loop:
	sta	acepad+SCR
	lda	acepad+SCR
	sta	acehst+SCR
	lda	acehst+SCR
	sta	aceaux+SCR
	lda	aceaux+SCR
	sta	acekbd+SCR
	lda	acekbd+SCR

	dex
	bne	$loop
	asl	a
	bne	$loop
	
	plp
	rts

;
; This subroutine initializes the ACEs
;

aceini:
	php			; save current m/x mode
	phb			; save dbr
	phk			; set our dbr = pbr
	plb

	sep	#0x30		; set 8 bit m/x

	per	$inidat		; push address of init data table
	per	$inireg		; push address of register list
	ldy	#0		; init index into tables
$loop:
	lda	(1,s),y		; get an ACE register index
	tax			; put index in x register
	lda	(3,s),y		; get initial value for the ACE reg
;
; initialize the register in each ACE
;
	sta	>ACEBNK,acepad,x	
	sta	>ACEBNK,acehst,x
	sta	>ACEBNK,aceaux,x
	sta	>ACEBNK,acekbd,x
	iny			; point to next value/register
	cpy	#$inireg-$inidat ; end of list ?
	bne	$loop		; branch if no, do the next one

	rep	#0x30		; set 16 bit m/x for stack cleanup
	pla			; remove table addresses from stack
	pla	

	plb			; restore callers dbr
	plp			; restore callers m/x mode
	rts

;
; inidat[i] goes in ACE register inireg[i] to init the ACEs.
;

$inidat:
	dcb	128		; LCR to select DDL
	dcb	12		; DLL for 9600 baud
	dcb	0		; DLH for 9600 baud
	dcb	4+2		; LCR to deselect DDL, set data format
	dcb	0		; IER to disable interrupts
	dcb	8		; MCR to activate !OUT2, which
				; enables ACE output.
$inireg:
	dcb	LCR
	dcb	DLL
	dcb	DLH
	dcb	LCR
	dcb	IER
	dcb	MCR
;
; here on reset.  this next instruction must reside at
; absolute address fffffd.
;
rst:	brl	start

	end
	




1280_Firmware/new/asynch.asm
;
; Asynch setup routines.
; Entries -
;
;	acedef - write default default asynch setup
;		 info to eeprom, and call aceset.
;	acesav - write current asynch settings to eeprom.
;	aceset - 
;
;
; Asynch data format setter upper for
; the rest of the world.
; Enter with pointer to data format stuff on stack,
; and ace number in x reg (0..2).
; The data pointed to looks like
;	dcw	baud rate.
;	dcb	databits (5..8).
;	dcb	stopbits (1,2).
;	dcb	parity ('N' none,'E' even,'O' odd,
;			'0' stick at 0,'1' stick at 1).
;	dcb	handshake ('X' xon/xoff, 'M' rts/cts, 0 none)
;		(aceset ignores this field).
; Note - above format is also used in eeprom.
;
; This routine will not set up the keyboard ace.
; This routine builds a record in the format
; desired by setdfmt, and calls setdfmt.
; If any of the fields are invalid, carry is returned set
; and no update performed.  In any case, the pointer is
; removed from the stack.  If this routine completes
; successfully, the callers data is copied to the
; corresponding variables in the kernel.
;
aceset:
	clc			; assume success.
	php
	rep	#0x30
	pha
	phx
	phy
	phb

	pea	##0		; this is where we build the
	pea	##0		; record passed to setdfmt.

$ptr	equ	16
$psw	equ	12
$acn	equ	8
$lcr	equ	4
$div	equ	2
$acoff	equ	1


	sep	#0x30
	lda	$acn,s		; get ace number
	cmp	#3		; legal ?
	bcc	$offsok		; br if yes.
	brl	$error		; nope, exit.
$offsok:
	asl	a		; convert to ace offset.
	asl	a
	asl	a
	asl	a
	sta	$acoff,s	; save for setdfmt.
;
; get requested baud rate.  search for corresponding
; 'divisor'.  error if baud rate not in table.
;

	ldy	#0
	rep	#0x20
	lda	($ptr,s),y	; get baud rate.
	phb			; save dbr.
	phk			; set dbr = pbr.
	plb
	per	$brtab		; baud rate table.
	ldy	#$lastbr	; last br table entry.
$loop:	cmp	(1,s),y		; find their baud rate ?
	beq	$found		; br if whoopee.
	dey			; nope, point to next in table.
	dey
	dey
	dey
	bpl	$loop		; br if match still possible.
;
; bad baud rate, clean up stack and exit.
;
	pla			; remove baud table pointer.
	plb			; restore saved dbr.
	brl	$error		; exit.
;
; good baud rate, get divisor.
;

$found:
	iny			; point to corresponding divisor.
	iny
	lda	(1,s),y		; fetch it.
	sta	$div+3,s	; save it for setdfmt.
	pla			; clean up stack (br table).
	plb			; restore dbr.
;
; Now do data bit count, stop bit count
; and parity select.  These values all get 
; converted to bits in a byte destined for
; the asynchs' line control register.
; convert count = (5..8) to LCR bit field (0..3) (bits 0,1),
; stop bit count = (1,2) to (0,4), (bit 2)
; parity select (N,E,O,1,0) to (0,24,8,56,40) (bits 3,4,5).
;

	sep	#0x20
	ldy	#2		; pointer to databit count.
	lda	($ptr,s),y	; get it.
	iny
	sec
	sbc	#5		; convert count to LCR bit field.
	cmp	#4		; legal ?
	bcc	$dbok		; br if yes.
	brl	$error
$dbok:	sta	$lcr,s		; save for setdfmt.

	lda	($ptr,s),y
	iny
	dec	a
	beq	$par
	cmp	#1
	beq	$sb1
	brl	$error
$sb1:	lda	#4	
	ora	$lcr,s
	sta	$lcr,s

$par:	
	lda	($ptr,s),y
	iny
	cmp	#'N'
	beq	$doit
	tax
	lda	#8
	cpx	#'O'
	beq	$pok
	lda	#8+16
	cpx	#'E'
	beq	$pok
	lda	#8+32
	cpx	#'0'
	beq	$pok
	lda	#8+16+32
	cpx	#'1'
	beq	$pok
	brl	$error
$pok:
	ora	$lcr,s
	sta	$lcr,s
$doit:

;
; now generate a pointer to the setdfmt data on
; the stack, set dbr = 0, and call setdfmt.
;
	phb
	lda	#0
	pha
	plb
	rep	#0x20
	clc
	tsc
	adc	##$acoff+1
	pha
	bsl	setdfmt
	pla			;(setdfmt doesn't clean up stack).
	plb
;
; now update the kernels notion
; of how the ace is set up. copy
; the callers 6 bytes to kernel area.
;
	sep	#0x30
	lda	$acoff,s	; get ace# * 16
	lsr	a		; convert to *4
	lsr	a	
	sta	$acoff,s	; temp
	lsr	a		; ace # *2
	clc
	adc	1,s		; + *4
	tax			; = * 6
	ldy	#0
$copy:	lda	($ptr,s),y
	sta	>0,Acedat,x
	inx
	iny
	cpy	#6
	bne	$copy
	bra	$done

$error:
	sep	#0x20
	lda	$psw,s
	ora	#1
	sta	$psw,s
;
; clean up stack.  at this point it looks like
; 	ptr lo,hi
;	ret bank
;	ret addr lo,hi
;	psw
;	acc lo,hi
;	x lo,hi
;	y lo,hi
;	dbr
;	4 bytes local stuff.
; sp-->

$done:
	rep	#0x30
	lda	$ptr-2,s	; remove pointer.
	sta	$ptr,s
	lda	$ptr-4,s
	sta	$ptr-2,s
	pla			; remove local data.
	pla
	plb			; restore callers dbr
	ply			; and y
	plx			; and x
	pla			; and a
	sta	1,s		; was $ptr-4
	pla			; a again
	plp
	rtl

;
; baud rate / divisor table.
; I suspect some of these will
; never be used, but what the hey. 
; Got to have something to cut out
; when space gets tight.
;

$brtab:
	dcw	50
	dcw	2304

	dcw	75
	dcw	1536

	dcw	110
	dcw	1047

	dcw	134
	dcw	857

	dcw	150
	dcw	768

	dcw	300
	dcw	384

	dcw	600
	dcw	192

	dcw	1200
	dcw	96

	dcw	1800
	dcw	64

	dcw	2000
	dcw	58

	dcw	2400
	dcw	48

	dcw	3600
	dcw	32

	dcw	4800
	dcw	24

	dcw	7200
	dcw	16

	dcw	9600
	dcw	12

	dcw	19200
	dcw	6

	dcw	38400
	dcw	3

$lastbr equ	!-$brtab

	dcw	56000
	dcw	2


acesav:
	php
	rep	#0x30
	pha
	phx
	phy
	phb
	sep	#0x30
	lda	#0
	pha
	plb
	ldx	#3*6-1
$loop:
	bit	0xff1e
	bpl	$loop
	lda	Acedat,x
	cmp	>EEP,EEace0,x
	beq	$1
	sta	>EEP,EEace0,x
$1:	dex
	bpl	$loop
$2:	bit	0xff1e
	bpl	$2
	rep	#0x30
	plb
	ply
	plx
	pla
	plp
	rtl
;
; local routine to init eeprom asynch data.
; enter with ace number in x (0,1,2).
;

acedef:
	php
	rep	#0x30
	pha
	phx
	phy
	phb
;
; calculate addr of table + 6*x
; leave result on stack for aceset
;
	txa
	and	##0xff		; acc = ace number.
	asl	a		; acc = x*2
	cmp	##6		; legal value ?
	bcs	$error		; error exit if no.
	per	$table		; push base addr of table.
	pha			; push x*2.
	asl	a		; acc = x*4
	adc	1,s		; acc = x*6
	tax			; save for indexing eeprom.
	adc	3,s		; x*6 + table
	sta	3,s		; replace base addr.
	pla			; clean up.

	sep	#0x30
	phk
	plb
	ldy	#0
	
$loop:
	lda	>0,0xff1e	; eerdy ?
	bpl	$loop		; wait if no
	lda	(1,s),y		; get default default.
	cmp	>EEP,EEace0,x	; don't write if already there
	beq	$11		; (eeprom wears out).
	sta	>EEP,EEace0,x	; store default in eeprom.
$11:	inx			; point to next in eeprom
	iny			; ditto prom.
	cpy	#$tabl1-$table	; more defaults ?
	bne	$loop

;
; get ace number and call aceset to set it up.
; (pointer to data still on stack is removed by aceset).
;
	lda	6,s
	tax
	jsl	>0,AceSet	
;
; make sure last eeprom write is complete.
;
$12:	bit	0xff1e		; eerdy ?
	bpl	$12		; wait if no

$error:
	rep	#0x30	
	plb
	ply
	plx
	pla
	plp
	rts

;
; This table is a copy of the 
; default default asynch setup
; data stored in eeprom.
;
	
$table:
	dcw	9600		; baud rate (mouse)
	dcb	7		; # data bits
	dcb	2		; # stop bits
	dcb	'O'		; parity
	dcb	0		; handshake

$tabl1:
	dcw	19200		; baud rate (aux)
	dcb	7		; # data bits
	dcb	2		; # stop bits
	dcb	'N'		; parity
	dcb	0		; handshake

	dcw	9600		; baud rate (host)
	dcb	8		; # data bits
	dcb	2		; # stop bits
	dcb	'N'		; parity
	dcb	'X'		; handshake


	end





1280_Firmware/new/centr.asm
;	Centronics i/o routines

; Pulse the Cnetronics data strobe, verify timing needed

dstrob:
	php
	sep	#0x20

	lda	#2		; set it
	tsb	PtrCtl

	lda	#2		; clear strobe bit first
	trb	PtrCtl

	plp
	rts	

; Send contents of accumulator to Centronics interface.  Return
; with carry flag set if unsuccessful because printer was busy or
; fault occurred.

cnout:
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x20

	sta	PtrPrt		; put data in output port

	bit	PtrCtl		; check for fault, it was active low
	bvs	$errxit		; but R. inverted it, so now we check for
				; high
	lda	PtrCtl		; check for busy, active high
	and	#8		; on bit 3
	bne	$errxit

	bsl	dstrob		; strobe it!

$wait:	bit	PtrCtl		; check for fault
	bvs	$errxit		; br if so
	lda	PtrCtl		; check for busy now
	and	#8		; wait for BUSY to go away
	bne	$wait	

	rep	#0x30
	ply
	plx
	pla
	plp
	clc
	rtl

$errxit				; here when any fault condition
	rep	#0x30		; occured, set carry to signal
	ply
	plx
	pla
	plp
	sec
	rtl

	end




1280_Firmware/new/dac.h
;
;	Refresh buffer addresses.
;

Rbx	equ	0xfe3c		; absolute x cap.
Rby	equ	0xfe3e		; " y.
Rbrmsk	equ	0xfe40		; read mask.
Rbovcl	equ	0xfe42		; overlay plane color.

;
; set up color table by loading next 4 registers 
; with color number to define, red, green, blue values.
; 

Rbcltn	equ	0xfe44		; color number defined below.
Rbcltr	equ	0xfe46		; red component.
Rbcltg	equ	0xfe48		; green.
Rbcltb	equ	0xfe4a		; blue.

Rbwmsk	equ	0xfe4c		; write mask.

;
; Control register.  Control bits are -
;	bit 	7 - set if drawing acc busy - keep hands off.
;		    Note - this bit appears (inverted) in bit
;		    6 of PolDev (0xff48).  It is better to look
;		    for dpu busy in PolDev, as reading Capctl while
;		    dpu is busy puts cpu into wait state until
;		    dpu is done.
;		6 - set to enable special erase.
;		5 - set to enable overlay plane read/write.
;		4 - set to make overlay plane visible.
;		3 - set to make screen 1280x960. 
;		2 - set to make y the major axis
;		    (i.e. Vmimaj incs Rby).
;		1 - set for major axis inc down. 
;		0 - set for minor axis inc down.
;
Rbctl	equ	0xfe4e
Capctl	equ	Rbctl
Rbstip	equ	0xfe50

;
; Video ram access addresses - 3 groups of 4 addresses.
; All 12 addresses access the pixel pointed to by
; Rbx,Rby.  After the access, 0 or 1 or both of Rbx, Rby
; is incremented or decremented, depending on the access address
; and the state of bits 0-2 of the CAP control register.
;

Vm	equ	0xfe60		; no increment.
Vmimaj	equ	0xfe62		; increment major.
Vmimin	equ	0xfe64		; incerement minor.
Vmimm	equ	0xfe66		; increment both.

;
; Writing a value to these locations causes the
; a pixel to be written at CAP if bit 7 of the stipple 
; register is set.  The stipple register is then
; rotated left.  

Stp	equ	0xfe68
Stpmaj	equ	0xfe6a
Stpmin	equ	0xfe6c
Stpmm	equ	0xfe6e

;
; Writing these locations writes the 10 pixels
; (Rbx - Rbx mod 10, Rby) .. (Rbx - Rbx mod 10 + 9, Rby)
;

Mwe	equ	0xfe70
Mwemaj	equ	0xfe72
Mwemin	equ	0xfe74	
Mwemm	equ	0xfe76

;
; Clipping is in effect when these locations are written
;
 
Clp	equ	0xfef6
Clpmaj	equ	0xfef8
Clpmin	equ	0xfefa
Clpmm	equ	0xfefc

;
; Drawing accelerator addresses.  The firmware
; communicates with the drawing accelerator through
; addresses 0xfe00 - 0xfeff.  This address range is
; broken down as follows -
;
;	fe00 - fe1f :	16 word parameter registers.  Only the
;			least 12 bits of each register is used.
;	fe24 - fe3b :	not used.
;	fe40 - fe5f :	32 byte parameter registers.
;	fe80 - feff :	64 drawing acc. startup addresses.  
;
; 12 bit parameter registers.
;
Dapr0	equ	0xfe00
Dapr1	equ	0xfe02
Dapr2	equ	0xfe04
Dapr3	equ	0xfe06
Dapr4	equ	0xfe08
Dapr5	equ	0xfe0a
Dapr6	equ	0xfe0c
Dapr7	equ	0xfe0e
Dapr8	equ	0xfe10
Dapr9	equ	0xfe12
Dapr10	equ	0xfe14
Dapr11	equ	0xfe16
Dapr12	equ	0xfe18
Dapr13	equ	0xfe1a
Dapr14	equ	0xfe1c
Dapr15	equ	0xfe1e

;
; 8 bit parameter registers.
;
;
; Drawing accelerator control bits.
; bit	0 - stipple enable.
; bit	1 - not used.
; bit	2 - clipping enable.
; bit	3 -  ?
; bit	4 - special DMA processing (?).
; bit	5 - erase src rectangle after DaCra, DaCrr.
; bit	6 - double height characters (DaChr).
; bit	7 - double wide  ".
;
DaCtl	equ	0xfe52
DaFlag	equ	DaCtl

DaColr	equ	0xfe54		; drawing color.
DaBclr	equ	0xfe56		; erasing color.

DaChrx	equ	0xfe58		; char size in x (12 max).
DaChry	equ	0xfe5a		; rows/char (16 max).


;
; Absolute caps
;
Xabs	equ	0xfe3c
Yabs	equ	0xfe3e

;
; Window relative CAPs.
;
Xcap	equ	0xfe20
Ycap	equ	0xfe22

Xorg	equ	0xfe24
Yorg	equ	0xfe26
Xwbot	equ	0xfe28
Ywbot	equ	0xfe2a
Xwtop	equ	0xfe2c
Ywtop	equ	0xfe2e

;
; Drawing accelerator functions
;

; Set caps = 0, write mask, stipple reg = ff
; window parameters = 0,0,1279,1023,
; cap control = 0.
;
DaRst	equ	0xfe80		;reset.

;
; Set (pr0,1) (hi,lo) = pr0 * pr2
;
DaMul	equ	0xfe82		;multiply.

;
; Set pr0 = (pr0,1)/pr2, pr1 = (pr0,1) mod pr2.
;
DaDiv	equ	0xfe84		;divide.

;
; Copy or move rectangle (Xcap,Ycap, Xcap+Pr0,Ycap+Pr1)
; to (Xcap+Pr2,Ycap+Pr3).
;
DaBbc	equ	0xfe86		;copy rectangle.
DaBbm	equ	0xfe88		;move rectangle.
;

;
; Erase clipping window.
; Window is erased to DaBclr
;
DaErw	equ	0xfec4		;erase window.

;
; Draw vector absolute, from
; (DaXcap,DaYcap) to Dapr0,1.
;
DaDva	equ	0xfec6		;draw vector absolute.

;
; Draw vector relative, from
; (DaXcap,DaYcap) to (DaXcap+Dapr0,DaYcap+Dapr1).
;
DaDvr	equ	0xfec8		;draw vector relative.

;
; Draw filled rectangle absolute, from
; (DaXcap,DaYcap) to Dapr0,1.
;
DaDfr	equ	0xfeca		;draw filled rectangle absolute.

;
; Draw filled rectangle relative, from
; (DaXcap,DaYcap) to (DaXcap+Dapr0,DaYcap+Dapr1).
;
DaFrr	equ	0xfecc		;draw filled rectangle relative.

;
; Draw character defined by the bit map in
; Dapr0..15.  CAP is then moved by amount
; DaChdx, DaChdy.
;

DaChr	equ	0xfed2		;draw character.

;
; Write Dapr0 pixels in color DaColr in
; major direction.
;
DaWnp	equ	0xfed4		;write n pixels.

;
; Edge flag fill (for DFP).
; Set Dapr0-3 = coords of bounding box,
; Dapr4 = flag color.
;
DaDfp	equ	0xfed6		;edge flag fill.

;
; Interior fill routines.
; Set CAP, Capctl.  Set Dapr0 = y CAP limit.
;
; For interior fill, also pass interior color.

DaIfs	equ	0xfed8		;interior fill search.
DaIff	equ	0xfeda		;interior fill fill.

;
; For overlay fill, also pass 
;
DaOfs	equ	0xfedc		;overlay fill search.
DaOff	equ	0xfede		;overlay fill fill.

;
; For GFL, also pass 
;
DaGfs	equ	0xfee0		;general overlay fill search.
DaGff	equ	0xfee2		;general overlay fill fill.

DaErs	equ	0xfee4		;special screen erase.
DaScr	equ	0xfee6		;special scroll.

DaWda	equ	0xfe96		; read/write aoi
DaRda	equ	DaWda

	end




1280_Firmware/new/gfx.asm
;
; Entries :
;		saveda - save drawing accelerator registers.
;		rstrda - undo a saveda.
;		savech - save current font parameters etc.
;		rstrch - undo a savech.
;		setclt - update color lookup dacs.
;		erase  - erase screen.
;

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Save drawing accelerator state.  Does	;
; not save color table registers.	;
; Enter with a pointer to a save area in;
; the acc.  If acc = 0, saveda gets	;
; heap space for this purpose.  Pointer	;
; to the saved stuff is returned in acc.;
; If the returned pointer is 0, no heap	;
; was available and no save was done.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

saveda:

$nbytes	equ	56		; # bytes heap needed to save state.

	php
	rep	#0x30
	pha
	phx
	phy
	phd
	phb

	pea	##0
	plb
	plb

	cmp	##0		; caller got a buffer already ?
	bne	$1		; br if yes.
	pea	##$nbytes	; no, get amount needed from heap.
	jsl	>0,GetHeap
	pla			; pull pointer to buffer (maybe).
	bcc	$ok		; br if got a buffer.
	brl	$error		; br if no heap avail.
$ok:	sta	8,s		; save pointer in callers acc.
$1:	
	tay			; point y to buffer
	lda	##0xfe00
	tcd			; point d to drawing accelerator.
	ldx	##0x2e		; index of last param register in d.
$wait:
	bit	Dpdone-1
	bvc	$wait
;
; save parameter registers
; (in backwards order).
;

$loop:
	lda	<0,x		; get next param reg.
	sta	0,y		; save it in callers buffer.
	iny			; point to next buffer slot.
	iny
	dex			; and to next param.
	dex
	bpl	$loop		; br if haven't done pr0 yet.
;
; save the 8 bit registers.
; 0,y is addr next space in buffer.
;
	sep	#0x20
	lda	<0x40		; read mask.
	sta	0,y
	lda	<0x42		; overlay color.
	sta	1,y
	lda	<0x4c		; write mask.
	sta	2,y
	lda	<0x4e		; control reg.
	sta	3,y
	lda	<0x50		; stipple reg.
	sta	4,y
	lda	<0x52		; flags reg.
	sta	5,y
	lda	<0x54		; fg color.
	sta	6,y
	lda	<0x56		; bg color.
	sta	7,y

$error:
	rep	#0x30
	plb
	pld
	ply
	plx
	pla
	plp
	rtl


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Restore drawing accelerator.	;
; Enter with pointer from saveda;
; in acc.  Does NOT return save	;
; area to heap - keep the pointer
; and use it again if needed.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rstrda:

$nbytes	equ	56		; # bytes heap needed to save state.

	php
	rep	#0x30
	pha
	phx
	phy
	phd
	phb

	pea	##0
	plb
	plb

	tay			; point y to buffer
	lda	##0xfe00
	tcd			; point d to drawing accelerator.
	ldx	##0x2e		; index of last param register in d.
$wait:
	bit	Dpdone-1
	bvc	$wait
;
; restore parameter registers
; (were saved in backwards order).
; Note that the xorg,yorg registers are
; restored before the virtual cap registers,
; 
;

$loop:
	lda	0,y		; get next saved param reg.
	sta	<0,x		; put it where it belongs.
	iny			; point to next buffer slot.
	iny
	dex			; and to next param.
	dex
	bpl	$loop		; br if haven't done pr0 yet.
;
; save the 8 bit registers.
; 0,y is addr next space in buffer.
;
	sep	#0x20
	lda	0,y
	sta	<0x40		; read mask.
	lda	1,y
	sta	<0x42		; overlay color.
	lda	2,y
	sta	<0x4c		; write mask.
	lda	3,y
	sta	<0x4e		; control reg.
	lda	4,y
	sta	<0x50		; stipple reg.
	lda	5,y
	sta	<0x52		; flags reg.
	lda	6,y
	sta	<0x54		; fg color.
	lda	7,y
	sta	<0x56		; bg color.

	rep	#0x30
;
; Turns out the xwtop, ywtop registers
; have to be written after the
; xwbot, ywbot registers, so do it again.
;
	lda	8,s		; get original buffer pointer
	tay
	lda	0,y		; restore ywtop again.
	sta	Ywtop
	lda	2,y		; and xwtop.
	sta	Xwtop	
	
	plb
	pld
	ply
	plx
	pla
	plp
	rtl
	
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Copy color table image to actual clt.	;
; Enter with number of colors to set in	;
; x, first color number in y.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setclt:
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30

;	lda	Blink
;	pha
;	stz	Blink
	
$1:	bit	Dpdone		; wait for dpu not busy.
	bvc	$1	

	lda	#vbmask
$wv:	bit	Vbflag
	bne	$wv

$loop:	lda	#vbmask
$loop1:	bit	Vbflag
	beq	$loop1

	nop
	nop

	lda	Redclt,y
	sty	Rbcltn
	sta	0xfe46
	lda	Grnclt,y
	sta	0xfe48
	lda	Bluclt,y
	sta	0xfe4a
	iny
	dex
	bne	$loop

$done:
;	pla
;	sta	Blink

	rep	#0x30
	ply
	plx
	pla
	plp
	rtl

;;;;;;;;;;;;;;;;;
; Erase screen.	;
;;;;;;;;;;;;;;;;;

erase:
	php
	rep	#0x20
	pha

$1:	bit	Dpdone-1		; wait dpu not busy.
	bvc	$1
	lda	##0			; first line to erase.
	sta	0xfe00
	lda	##255			; # (lines/4)-1
	sta	0xfe02

	sta	DaErs			; do the erase.

	pla
	plp
	rtl
gfxend:
	end




1280_Firmware/new/heap.asm
;
; Heap management routines.  
; The memory from 0 to HeapTop is allocated and freed
; dynamically through the routines GetHeap and FreeHeap.
; The heap management algorithms used were chosen with
; the assumptions that few requests for heap storage would
; be made, and that allocated heap would not often be freed
; Also it was felt that efficiency in allocating/freeing 
; heap was less important than minimizing the range of
; memory actually used by the heap.  In short, these are 
; not the algorithms to use in a multi-tasking operating system.
; A discussion of the algorithms is in Knuths Fund Alg, Ch 2.5,A,B.
; Alg A (GetHeap) was modified to allocate memory from the beginning
; of a free block.
; The heap free list is a singly linked list of blocks of 
; available RAM in the heap.  The first word in each block
; is the size of the block, the second word points to the next
; free block in the list.  The list is kept sorted in order of
; block address, lowest first.
;
; GetHeap returns the address + 2 (caller must not change size
; word of block) of the first block in the free list (first fit)
; large enough for the caller.  If none is found it attempts
; to satisfy the request by extending the heap.  The attempt fails
; if the high heap address + minimum stack size > stack base.
;
; FreeHeap returns to the free list a block allocated by GetHeap.
; If the returned block is physically adjacent to one or both of
; its neighbors in the free list, the blocks are combined and the
; free list updated accordingly.
;
; The head of the free list is at location 0, and looks like -
; heap head :
;	size	dcw	0	; so it never gets merged.
;	next	struct word	; points to next free block.
;	temp0	struct word	; scratch area for heap routines.
;	temp1	struct word	; ditto.
; The power up routine initializes the heap as follows :
;	addr	val
;	0	0		; head size = 0.
;	2	8		; next free block at 8.
;	8	default heap size - 8 from eeprom.
;	10	-1		; nil next pointer.
;
; Kernel entries :
; GetHeap - acquire semi-permanent storage from low memory.
; FreHeap - free storage from GetHeap.
; ChkHeap - check heap free list pointers and sizes.

; Kernel variables :
; Heaptop - heap memory is from 0..HeapTop.
; StkBas - value of sp when stack is empty.
; StkMin - minimum difference between StkBas and HeapTop.
;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; GetHeap :
; Enter with byte count on stack.
; On return, carry set if request couldn't be satisfied,
; else byte count replaced with pointer to allocated memory.
;
; Calling sequence -
;	pea	##nbytes	; push requested buffer size.
;	jsl	>0,GetHeap	; get buffer if possible.
;	bcs	error		; br if not enough heap.
;				; pointer to buffer is on stack.
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
getheap:

$size equ 0			; size offset in block.
$next equ 2			; next ptr offset in block.
$temp0 equ 4			; temp area in head block.
$temp1 equ 6			; ditto

	clc			; assume enough heap.
	php
	rep	#0x30
	pha
	phx
	phy
	phd
;	phb

;
; Set dbr = dpr = 0.
; 
;	pea	##0
;	plb
;	phb
;	pld

	lda	##0
	tcd

;
; Add free block overhead (1 word) to size request.
;
	lda	13,s		; get requested size.
	inc	a		; add 2 for block size
	inc	a		; in first word of block.
	sta	13,s		; save size to allocate.
;
; Search for a block in the free list 
; of size >= requested amount.  When found,
; x will point at it and y will point at the
; previous block.
;
	ldx	##0		; point x to list head.
	bra	$nxtfre		; advance to next free block.
$srch:
	lda	<$size,x	; get size of this block.
	sec
	sbc	13,s		; subtract requested amt.
	bcs	$found		; br if result >= 0, use this block.
$nxtfre:
	txy			; point y at current  block.
	ldx	<$next,y	; point x to next free block.
	bpl	$srch		; br unless end of free list.
	brl	$extend		; reached end, try extend heap.
$found:

;
; Found a big enough block.
; x points to the block, y to its predecessor.
; acc = block size - requested size.  If this
; remainder is small, just allocate the whole block
; (don't bother keeping track of tiny blocks), otherwise
; we give them the first part of the block and make a
; new free block with the rest.  
;
	cmp	##18		; Big enough to split ?
	bcs	$split		; br if yes.
;
; Too small to split.  Point the previous block
; at the next block (unlinking this block from list),
; replace stacked request with pointer to block + 2,
; and we're done.
;
	inx			; point x at callers portion
	inx			; of block (and pointer to next).
	txa
	sta	13,s		; save return val for caller.
	lda	<$size,x	; get pointer to next block.
	tyx			; point x at previous block.
	sta	<$next,x	; point prev to next.
	brl	$done		; clean up stack and rtl.

$split:

;
; Oh sigh.  Split the block, first part for caller, rest
; remains in list.  Remainder needs its size and next 
; fields set up, and the previous block next field 
; needs to be pointed at the remainder.  The callers part
; needs its size field set up too.  For brevitys sake in the
; comments below, n = request size, k = block size - n,
; The address of the new free block is x+n.
;

	sta	<$temp0		; save k.
	lda	13,s		; get n.
	sta	<$size,x	; size of callers block = n.
;
; Replace callers stacked size request
; with address of his block.
;
	txa			; get pointer to block.
	inc	a		; bump past size field.
	inc	a
	sta	13,s		; save it for return.
;
; Calculate addr of block remainder to
; be linked into the list.
;
	clc
	txa			; get addr beginning of block.
	adc	<$size,x	; add size given to caller.
	sta	<$temp1		; save addr of remainder.
;
; Point remainder block at next block,
; and set size field in remainder,
; point previous block at remainder.
;
	lda	<$next,x	; get addr next block.
	ldx	<$temp1		; get addr remainder.
	sta	<$next,x	; point remainder to next.
	lda	<$temp0		; get remainder size.
	sta	<$size,x	; save in remainder size field.
	stx	<$next,y	; next field of prev = addr remainder.
$done:

;	plb

	pld
	ply
	plx
	pla
	plp
	rtl

$extend:
;
; End of list reached.  If possible, extend the
; heap to satisfy callers request, else set callers
; carry to indicate failure and return.
; See if last free block at end of heap.
; If so, extend it, else extend the heap by the
; requested amount and allocate the new heap area.
; In the former case, we have to go back and search
; the free list for the predecessor of the last block
; in order to set its next field to nil.  In the latter case
; the pointer is already nil and should stay that way since
; the whole of the new block is being allocated.
;
	tyx			; point x at last free block.
	clc
	txa			; get addr last block.
	adc	<$size,x	; add its size - 1 to get highest
	dec	a		; addr in block.
	cmp	>0,HeapTop		; result = highest heap addr ?
	beq	$exlast		; br if yes, try extend last block.
;
; Make new block if possible.
;
	lda	>0,HeapTop		; get high heap addr.
	inc	a		; point to (potential) new block.
	tax			; save new block addr in x.
	clc
	adc	13,s		; add new size to addr.
	sta	<$temp0		; save (potential) HeapTop + 1.
	adc	>0,StkMin		; add min stack size.
	cmp	>0,StkBas		; result > current stack base ?
	bcc	$1		; br if no.
	brl	$error		; br if yes, we failed.
$1:
	lda	<$temp0		; success, get new HeapTop.
	dec	a
	sta	>0,HeapTop		; put it where it belongs.
	lda	13,s		; get size new block.
	sta	<$size,x	; init size field new block.
	txa			; make pointer for caller.
	inc	a
	inc	a
	sta	13,s		; save callers pointer.
	brl	$done		; done at last.

$exlast:

;
; Extend the last block to make it as
; large as the requested block, if possible.
;
	sec			; find out how much more heap needed.
	lda	13,s		; get size needed.
	sbc	<$size,x	; subtract avail amount.	
	clc			; add extra heap needed to current top.
	adc	>0,HeapTop
	sta	<$temp0		; save addr new HeapTop.
;
; Now we know where the top of the extended heap would
; be, see if the space between it and current stack base
; is large enough (>= StackMin).
;
	clc			; see if high heap + stack min > stk base.
	adc	>0,StkMin		; high heap + stack min.
	cmp	>0,StkBas		; enough room for stack left ?
	bcs	$error		; br if no.
	lda	<$temp0		; yes, get new heap top.
	sta	>0,HeapTop		; make it official.
	lda	13,s		; get requested size.
	sta	<$size,x	; extend last block to needed size.
;
; Even though we know where the block is, we need to
; go through the search again to find its predecessor.
; Set up for the search and go do it.
;
	ldy	##0
	ldx	<$next
	brl	$srch

$error:	
	lda	9,s		; get psw.
	ora	##1		; set carry bit.
	sta	9,s		; save callers psw.
	brl	$done		; clean up stack and rtl.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; FreHeap :					;
; Enter with pointer to block (from GetHeap)	;
; on stack.  Returns with stack clean.		;
; It is a ghastly error to free storage		;
; not acquired from GetHeap.			;
; Calling sequence :				;
;						;
; 	push pointer returned by GetHeap.	;
;	jsl	>0,FreHeap			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
; This routine is good about merging adjacent 
; free blocks, but doesn't try to shrink an
; extended heap.  It probably should.
; 
freheap:

$size equ 0			; size offset in block.
$next equ 2			; next ptr offset in block.
$temp0 equ 4			; temp area in head block.
$temp1 equ 6			; ditto

	php
	rep	#0x30
	pha
	phx
	phy
	phd

;	phb
;
; Set dbr and dpr = 0
;
;	pea	##0
;	plb
;	phb
;	pld

	lda	##0
	tcd
;
; set <temp0 = addr of block to free
; and <temp1 = temp0 + size of block,
; the address immediately following the
; block to be freed.
;
	lda	13,s		; get block addr + 2.
	dec	a		; point back to beginning.
	dec	a
	sta	<$temp0		; save block addr for later.
	tax			; point x at block.
	clc
	adc	<$size,x	; add size of block to addr.
	sta	<$temp1		; save for later.
;
; Search the free list for the blocks
; before and after (<temp0).
; Since the free list is sorted by block
; address (lowest first), we just look through
; it until we find an x such that next(x) >=  <temp1.
;
	lda	##0		; start at head of list.
$srch:	
	tax			; point x at current block.
	lda	<$next,x	; point a at next block.
	cmp	<$temp1		; next before one to free ?
	bcc	$srch		; br if yes, keep looking.
;
; The block to free (<temp0) is between 2 others,
; or is at the end of the list (acc = -1).
; x points to the lower one, acc to the higher.
; If the higher block is adjacent to (<temp0)
; merge the two.
;
	beq	$merge		; br if higher is adjacent.
;
; Not adjacent.  Set next(<temp0) = addr higher block
; and go check the lower block for adjacency.
;
	ldy	<$temp0		; point y at block to free.
	sta	$next,y		; point new free block to higher.
	bra	$chkb4		; go see if lower is adjacent.
;
; Higher block adjacent to (<temp0).
; Add size of higher block to size(<temp0),
; and copy next(higher) to next(<temp0).
;

$merge:
	stx	<$temp1		; save addr lower block. (acc = temp1)
	ldx	<$temp0		; point x at block to free.
	tay			; point y at higher block.
	clc
	lda	$size,y		; get highers size.
	adc	<$size,x	; add to freed size.
	sta	<$size,x	; save new freed size.
	lda	$next,y		; get highers next.
	sta	<$next,x	; save new freed next.
	ldx	<$temp1		; point x back at lower block.

;
; Do as above for the lower block - if its adjacent,
; merge, else just set next(lower) = <temp0.
;

$chkb4:
	clc			; calculate end of lower + 1.
	txa			; get addr lower in acc.
	adc	<$size,x	; add size(lower).
	cmp	<$temp0		; = start of block to free ?
	beq	$merg		; br if yes, merge'm.
;
; Not adjacent , point lower to freed block.
;
	lda	<$temp0		; get addr freed block.
	sta	<$next,x	; save in next(lower).
	bra	$done		; clean up stack and rtl.
;
; Adjacent, add size(<temp0) to size(lower),
; set next(lower) = next(<temp0).
;

$merg:
	ldy	<$temp0		; point y at block to free.
	clc
	lda	$size,y		; get freed block size.
	adc	<$size,x	; add to size(lower).
	sta	<$size,x	; save new lower size.
	lda	$next,y		; get next(freed).
	sta	<$next,x	; save new next(lower).

$done:

;
; Remove callers pointer from stack and rtl.
;

;	plb

	pld
	ply
	plx

; 7,s	pointer to block
; 5,s	rethi,bank
; 3,s	psw, retlo
; 1,s	acc

	lda	5,s
	sta	7,s
	lda	3,s
	sta	5,s
	lda	1,s
	sta	3,s

	pla
	pla
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; ChkHeap 						;
; Go through the heap free list, looking for obvious	;
; signs of corruption, i.e. free blocks of preposterous	;
; size, pointers outside of the heap area etc.		;
; Return with carry clear if everything seems ok.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

chkheap:
 
$size equ 0			; size offset in block.
$next equ 2			; next ptr offset in block.
$temp0 equ 4			; temp area in head block.
$temp1 equ 6			; ditto

	clc
	php
	rep	#0x30
	pha
	phx
	phy
	phd
	phb
;
; set dbr = dpr = 0.
;
	pea	##0
	plb
	phb
	pld
;
; Pass 1 - check size word in all blocks
; (free and allocated), verify sum = Heaptop+1.
;

	lda	##8		; get pointer to first block.
$sizes:
	tax			; see if out of heap area.
	cmp	HeapTop
	bcs	$sized		; br if yes.
	adc	<$size,x	; add size, point to next block.
	bcc	$sizes		; should branch.
	bra	$error		; br if size ridiculous.
$sized:
	dec	a
	cmp	HeapTop
	bne	$error
;
; Pass 2 - verify that free list pointers
; are in the range 8 .. HeapTop - 3.
;
	lda	HeapTop
	dec	a
	dec	a
	sta	<$temp0

	ldx	##0		; point to head.
$range:
	lda	<$next,x	; get addr next free block.
	tax			; save for next iteration.
	bpl	$r1
	cmp	##0xffff	; end of list ?
	bne	$error		; error if minus but not ffff.
$r1:	cmp	##8		; addr < 8 ?
	bcc	$error		; br if yes, too small.
	cmp	<$temp0		; addr < HeapTop - 2 ?
	bcc	$range		; br if yes, its ok
	bra	$error		; nope,  points out of heap.
;
; Pass 3 - verify list is in address order.
; i.e. for each free block at p, verify
; that p+size < next.
; 
	ldx	##0		; point to head.
$ptrs:
	lda	<$next,x	; get ptr to next free block.
	bmi	$done		; br if end of list.
	tax			; ptr to x.
	clc			; add size of block to its addr.
	adc	<$size,x
	bcs	$error
	cmp	<$next,x	; result < addr next block ?
	bcc	$ptrs		; br if yes, check next.
				; no, fall into error.

$error:
	lda	10,s		; set carry bit in
	ora	##1		; callers psw and return.
	sta	10,s

$done:
	plb
	pld
	ply
	plx
	pla
	plp
	rtl
endheap:
	end




1280_Firmware/new/irqdon.asm


;
; Here on all interrupts.  This code must be loaded
; at 0x7f90.
;
;	rep	#0x38		; set 16 bit m/x, clear dec mode
;	pha
;	phx
;	phy
;	phd
;	phb
;
;	phk			; set dbr = pbr = 0
;	plb
;
;	jmp	0xfff0		; do an indexed indirect jump,
;				; via the vector prom, into
;				; the table at 0x7fc0.

;
; Exit from interrupt with jml	>0x7fb0 to execute
; this routine.  Must be loaded at 0x7fb0.
;
	rep	#0x30
	plb
	pld
	ply
	plx
	pla
	rti

	end




1280_Firmware/new/irqsav.asm


;
; Here on all interrupts.  This code must be loaded
; at 0x7f90.
;
irqsav:
	rep	#0x38		; set 16 bit m/x, clear dec mode
	pha
	phx
	phy
	phd
	phb

	phk			; set dbr = pbr = 0
	plb

	jmp	0xfff0		; do an indexed indirect jump,
				; via the vector prom, into
				; the table at 0x7fc0.

;
; Exit from interrupt with jmp	>0,0x7fb0 to execute
; this routine.  Must be loaded at 0x7fb0.
;
irqdon:
	rep	#0x30
	plb
	pld
	ply
	plx
	pla
	rti
endirq:
	end




1280_Firmware/new/k0.asm


;
; I/O addresses
;

devend	equ	0xff54	; write to pulse device end - intrpt host
parprt	equ	0xff42	; parallel i/o port (2 bytes).  Writing
			; the low byte sets byte assembled for
			; the host.  Writing the high byte does
			; nothing.
dmaena  equ	0xff48	; write to set ADRE - enable dma transfer
dmadsb	equ	0xff4a	; write clears ADRE - disable dma transfer
intpol	equ	0xff48	; device polling is done by inspecting 
			; bits in this word.
;  
;	0xff48 :
;	bit 7 - host command out, set if data available
;		in parallel port.
;	bit 6 - set when terminal count register(s) overflow.
;	bit 5 - set when EE prom ready for writing.
;	bit 4..0 no current use.
;
;	0xff49 :	
;	bit 7 - host data out, set when command dma word
;		available in parallel port.
;	bit 6..0 no current use.
;
;
; Here on power up or hard reset.  Load prom bank
; from host running dl.
;

start:
	rep	#0x30		; set 16 bit m/x
;
; init stack
;
	lda	##0xff
	tcs
;
; zero prom bank, set dbr = ff.
;
	lda	##0
	sta	>0xff,0
	tax			; addr first source byte
	ldy	##2		; addr first target byte
	lda	##0xcffd	; zap first 56k of prom
	mvn	>0xff,>0xff	; do it (also sets dbr = ff)
;
; dl until jus
;
	
loop:	bsr	lcmd
	bra	loop	
	

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	Debugger Load Ram Command	;
; The host (running dl) sends a series	;
; of lmr commands, ending with either a ;
; jus command or lmr 2801 1 <beep>.	;
; This routine does an rts in the latter;
; case, else executes the jus.	The 	;
; called routine has same dbr and psw	;
; as the caller (ff).			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

lcmd::
	php		; and m/x mode
	rep	#0x10	; 16 bit index
	sep	#0x20	; 8 bit memory

$1:	bsl	waitp	; wait for a parallel byte
	cmp	#'}'
	bne	$1	; wait for a sse cmd

	bsl	waitp
	bsl	waitp	; throw away the address


$loop:	bsl	waitp	; get the ":" (hopefully)
	cmp	#':'	; lmr command ?
	beq	$lmr	; branch if yes
	cmp	#';'	; jus command ?
	bne	$loop	; no, junk.
;
; jus command, instead of returning to
; lcmd caller, return to downloaded code.
;
	bsl	waitp	; get addr high byte
	pha
	bsl	waitp	; get addr low byte
	pha

	rep	#0x20
	pla		; get jus addr
	dec	a	; make a return addr
	sta	2,s	; replace callers return addr

	plp
	rts		; jump to downloaded code
	
; lmr command - 
; get addr, count and load ram
;

$lmr:	bsl	waitp	; get the starting addr high byte
	pha
	bsl	waitp	; start addr low byte
	pha		; push adr onto stack
$2:
	bsl	waitp	; get the count high byte
	pha
	bsl	waitp	; count low byte
	pha		; push count on stack


	ply		; get byte count
	plx		; get addr
	cpx	##0x2801 ; are we done ?
	bne	$3	; branch if no

	bsl	waitp	; yes, gobble last char
	plp		; and return to caller
	rts

$3:	bsl	waitp	; get a byte
	sta	0,x	; store it
	inx		; incr pointer
	dey		; decr count
	bne	$3
	brl	$loop	; get next lmr or jus

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Send a byte to the parallel interface.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

sendp:
	php
	rep	#0x20

;
; send the byte
;

	sta	>0,parprt	; put the byte in parallel port.
				; set byte assembled flag for host.
	sta	>0,devend
				; and pulse device end - interrupt host.

;
; wait for ack (any parallel byte from host)
;

$1:	lda	>0,intpol-1	; data avail  (bit 15) ?
	bpl	$1		; no

	lda	>0,parprt	; Get status bits in high byte of acc
	bit	##0x0200	; no intr?
	bne	$2		; yes.. skip
	sta	>0,devend	; pulse device end
$2:
	plp
	rts


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Read one byte from the parallel interface.	;
; Generate device end if bit 2 of the high	;
; byte of the parallel data is non-zero.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

waitp:
	php
	rep	#0x20		; 16 bit mem
$1:	lda	>0,intpol-1	; data avail  (bit 15)?
	bpl	$1		; no

	lda	>0,parprt	; Get status bits.
	bit	##0x0200	; no intr?
	bne	$2		; yes.. skip
	sta	>0,devend	; pulse device end
$2:
	and	##0xff		; mask off status bits
	plp
	rts


;
; Here on powerup 
;
	brl	start
	end




1280_Firmware/new/kpwrup.asm
;
; Here on powerup.
;
	sei
	nop			; to preserve prom format.
	brl	setup
	dcs	"Kernel Rev 1.2\0"
	dcb	1
	dcb	2

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Download table of routines	;
; and their global entry points.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

kdltab:

;
; Entries from heap.asm
;
	dcw	freheap-getheap		; routine length.
	dcw	getheap			; prom address.
	dcw	GetHeap			; global entry (ram) address.

	dcw	chkheap-freheap
	dcw	freheap
	dcw	FreHeap

;	dcw	endheap-chkheap		; this don't need to be here !
;	dcw	chkheap
;	dcw	ChkHeap

;
; Entries from aceint.asm.
;
	dcw	ace1int-ace0int
	dcw	ace0int
	dcw	Ivace0

	dcw	ace2int-ace1int
	dcw	ace1int
	dcw	Ivace1

	dcw	ace3int-ace2int
	dcw	ace2int
	dcw	Ivace2

	dcw	acecom-ace3int
	dcw	ace3int
	dcw	Ivace3

	dcw	getkey-acecom
	dcw	acecom
	dcw	0

	dcw	gethst-getkey	
	dcw	getkey
	dcw	GetKey

	dcw	sndhst-gethst	; this should be in intrp prom.
	dcw	gethst
	dcw	GetHst

	dcw	break-sndhst	; ditto.
	dcw	sndhst
	dcw	SndHst

	dcw	putoutq-break
	dcw	break
	dcw	Break

	dcw	getinq-putoutq
	dcw	putoutq
	dcw	Putoutq

	dcw	qend-getinq
	dcw	getinq
	dcw	Getinq
;
; Entries from vblank.asm
;
	dcw	vblend-vblint
	dcw	vblint
	dcw	Ivblnk

;
; Entries from gfx.asm
;
	dcw	rstrda-saveda
	dcw	saveda
	dcw	SaveDa

	dcw	setclt-rstrda
	dcw	rstrda
	dcw	RstrDa

	dcw	erase-setclt
	dcw	setclt
	dcw	SetClt

	dcw	gfxend-erase
	dcw	erase
	dcw	Erase

	dcw	0			; end of table.

partab:

;
; Entries from pario.asm.
; These should be loaded if
; at power up the 'parallel card present'
; flag is true in eeprom, or the 'host
; power ok' bit is true in the parallel status reg.
;
	dcw	getpar-putpar
	dcw	putpar
	dcw	Putpar

	dcw	cdmctl-getpar
	dcw	getpar
	dcw	Getpar

	dcw	getcdm-cdmctl
	dcw	cdmctl
	dcw	Cdmctl

	dcw	cdmend-getcdm
	dcw	getcdm
	dcw	Getcdm

	dcw	0		; end of table.

	
setup:

;
; init ram
;
	rep	#0x38		; 16 bit m/x, cld.
	lda	##0
	sta	>0,0
	tax
	tay
	iny
;
; see if this prom is in powerup socket
; and clear all ram if yes, else leave
; stuff used by debugger alone.
;

	lda	##0x100
	tcs
	per	!
	pla
	cmp	##0xe000
	bcc	$zap1

	lda	##0x7ffe	;this is the real thing.
	mvn	>0,>0
	bra	$zap2
$zap1:
	lda	##0x3000	;leave dbgr stuff intact.
	mvn	>0,>0
	ldx	##0x4000
	txy
	iny
	stz	0x4000
	lda	##0x7f80-0x4000-2
	mvn	>0,>0
$zap2:
	stz	Iemask
;
; reset drawing acc
; (returns rev level.)
;
	sep	#0x20
	lda	#vbmask
$wvb1:	bit	Vbflag
	bne	$wvb1
$wvb2:	bit	Vbflag
	beq	$wvb2
	lda	DaRst
	sta	DaRev
	rep	#0x20
;
; init heap, stack.
; heap starts out using 0..0x3ff.
; borrow 0xa..0xff for power up stack.
; init heap so that it looks like stack space
; gotten from an empty heap - initial free list
; contains block from 0x100 - 0x3ff.
;
	lda	##256-8		; make sure size word is kosher.
	sta	8
	lda	##0x100		; next free block at 0x100.
	sta	2		; init head.next
	dec	a		; point sp at last byte of this block.
	tcs
	lda	##0x300		; size of first free block.
	sta	0x100
	lda	##-1		; no next block.
	sta	0x102
;
; Init HeapTop, StkMin, StkBas so
; Malloc, Downld, DlTabl, GetHeap, FreHeap
; can be used.
; 
	lda	##0x3ff		; current high address allocated
	sta	HeapTop		; to the heap.
	lda	##0x200		; 512 bytes of stack is the minimum.
	sta	StkMin
	lda	##Start-1	; Reserve memory from Start on up,
	sta	StkBas		; memory below is allocated via
				; Malloc, which moves StkBas as
				; needed.

;
; Set up jump table entries for global
; routines that don't get downloaded -
; Malloc, Downld, DlTabl, Qcbini, ChkHeap.
; Really ought to have a routine to do this.
;

	sep	#0x30
	phk
	pla			; pbr in acc.
	ldx	#0x5c		; jmp long instr.

	stx	Malloc		; jmp long.
	sta	Malloc+3	; pbr containing code.

	stx	Downld		; jmp long.
	sta	Downld+3	; pbr containing code.

	stx	DlTabl		; jmp long.
	sta	DlTabl+3	; pbr containing code.

	stx	Qcbini		; jmp long.
	sta	Qcbini+3	; pbr containing code.

	stx	ChkHeap		; jmp long.
	sta	ChkHeap+3	; pbr containing code.

	stx	AceSet
	sta	AceSet+3	

	stx	Cnout
	sta	Cnout+3

	stx	AceSav
	sta	AceSav+3

	stx	AceRst
	sta	AceRst+3

	rep	#0x30
	per	malloc
	pla	
	sta	Malloc+1

	per	downld
	pla	
	sta	Downld+1

	per	dltabl
	pla	
	sta	DlTabl+1

	per	qcbini
	pla	
	sta	Qcbini+1

	per	chkheap
	pla	
	sta	ChkHeap+1

	per	aceset
	pla
	sta	AceSet+1

	per	cnout
	pla
	sta	Cnout+1	

	per	acesav
	pla
	sta	AceSav+1

	per	acerst
	pla
	sta	AceRst+1

;
; Set ACE data formats.
; Set up ACE and vertical blank interrupt vectors.
; Download ACE and vertical blank interrupt handlers.
; Download ACE q handlers.
; Download heap routines and enter them in jump table.
; Download parallel i/o routines.
;
	jsl	>0,AceRst	; set parity, word length, baud etc.

	per	kdltab
	jsl	>0,DlTabl
	bcc	$1
	inc	Inierr
$1:
;
; Need to undo some of the nice stuff DlTabl did to us.
; The jmps at Ivace0..3 are not appropriate, just want
; the address.  Move addresses down 1 to cover up the jump,
; then supply 0 for bank byte.
;
	lda	Ivace0+1
	sta	Ivace0

	lda	Ivace1+1
	sta	Ivace1

	lda	Ivace2+1
	sta	Ivace2

	lda	Ivace3+1
	sta	Ivace3

	lda	Ivblnk+1
	sta	Ivblnk

	sep	#0x20
	stz	Ivace0+2
	stz	Ivace1+2
	stz	Ivace2+2
	stz	Ivace3+2
	stz	Ivblnk+2
	rep	#0x20

	per	partab
	jsl	>0,DlTabl
	bcc	$2
	inc	Inierr
$2:
;
; Download the interrupt entry and exit routines.
; Can't use Downld as they go to fixed addresses.
;
	per	irqdon
	plx
	ldy	##Irqdon
	lda	##endirq-irqdon-1
	phb
	mvn	>ROM,>0
	plb

	per	irqsav
	plx
	ldy	##Irqsav
	lda	##irqdon-irqsav-1
	phb
	mvn	>ROM,>0
	plb
;
; Do host serial and keyboard setup.
;

	pea	##2*qcbsiz
	jsl	>0,Malloc
	bcc	$3
	inc	Inierr
	brl	$nogo
$3:	pla
	sta	Qcbac3
	clc
	adc	##qcbsiz
	sta	Qcbac2

	phb
	phk
	plb

	per	$kbdqcb
	lda	##3
	jsl	>0,Qcbini

	per	$hstqcb
	lda	##2
	jsl	>0,Qcbini

	plb
	
;
; For development purposes, go see if
; any prom sockets contain ram.  If 
; yes, wait for download from host before
; continuing.
;
	bsl	ldprom
;
; Call the other init routines.
; Any prom socket having the magic word
; 0x1549 at its first location has
; a powerup routine following - call it.
;
	rep	#0x30	
	ldx	##0

$iloop:
	lda	>ROM,0,x
	cmp	##0x1549
	bne	$nogo

	per	$nogo-1		; push return address.

	txa			; call the init routine
	inc	a		; via rts.
	pha
	rts
$nogo:
	lda	Inierr
	beq	$ok
;	jsl	>0,ChkHeap
	brk	
$ok:
	txa
	clc
	adc	##0x2000
	tax
	bne	$iloop

;
; Give the stack space back to the heap.
;
	pea	##10		; pointer to the block we took.
	jsl	>0,FreHeap	; return block to heap free list.
;
; Set stack to top of available ram
; minus a little padding in case of
; momentary stack underflow and
; enable appropriate interrupts.
;
	lda	StkBas
	sec
	sbc	##10
	sta	StkBas
	tcs

	lda	##0x800		; enable vertical interrupt.
	sta	Iemask

	asl	a
	ldx	Qcbac0
	beq	$int1
	tsb	Iemask
$int1:	asl	a	
	ldx	Qcbac1
	beq	$int2
	tsb	Iemask
$int2:	asl	a	
	ldx	Qcbac2
	beq	$int3
	tsb	Iemask
$int3:	asl	a	
	tsb	Iemask

	sep	#0x20
	lda	#1
	sta	Leds

	cli				; enable interrupts
;
; jump to start routine.
;
	jmp	>0,Start
;
; qcb init data for keyboard and host.
;

$kbdqcb	dcb	0		; no io control.
	dcb	64		; in q size.
	dcb	0		; out q size.

$hstqcb	dcb	128		; xon/xoff.
	dcb	255		; iq size.
	dcb	64		; oq size.

	end




1280_Firmware/new/ldprom.asm
;
; This file is included in development versions of the 
; 1280 kernel prom.
; The routine dlprom is called at powerup time
; (before calling the init routines in the proms)
; to load (via host running dl) any RAMs in the prom sockets.
;
; See if any of the prom sockets have ram.
; If so, wait for download from host.
;

ldprom:
	php
	rep	#0x30

	lda	##0
$loop:
	tax
	lda	>ROM,0,x	; get first word from prom socket.
	eor	##0xffff	; invert all bits.
	sta	>ROM,0,x	; try to write it back.
	cmp	>ROM,0,x	; did it write ?
	beq	$ram		; br if yes.
	txa			; no, bump addr to next prom socket.
	clc
	adc	##0x2000
	bne	$loop
	bra	$noram
$ram:	eor	##0xffff	; restore original ram value.
	sta	>ROM,0,x
	bsl	$load		; go download from host.
$noram:
	plp
	rts



;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; The host (running dl) sends a series	;
; of lmr commands.  This routine exits  ;
; when an lmr to this prom is issued.	;
; jus commands are ignored.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

$load:
	php
	phb

	phk		; set dbr = prom bank.
	plb

	pea	##0	; flag indicating time to return.
lcmd::
	rep	#0x10	; 16 bit index
	sep	#0x20	; 8 bit memory

$1:	bsl	waitp	; wait for a parallel byte
	cmp	#'}'
	bne	$1	; wait for a sse cmd

	bsl	waitp
	bsl	waitp	; throw away the address


$loop:	bsl	waitp	; get the ":" (hopefully)
	cmp	#':'	; lmr command ?
	beq	$lmr	; branch if yes
	cmp	#';'	; jus command ?
	bne	$loop	; no, junk.
;
; jus command, get the data and return.
;
	bsl	waitp	; get addr high byte
	bsl	waitp	; get addr low byte
	brl	lcmd	; go wait for more downloaded code.
;	
; lmr command - 
; get addr, count and load ram
; return to kernel if addr is in
; kernel prom.
;

$lmr:	bsl	waitp	; get the starting addr high byte
	pha
	bsl	waitp	; start addr low byte
	pha		; push adr onto stack
$2:
	bsl	waitp	; get the count high byte
	pha
	bsl	waitp	; count low byte
	pha		; push count on stack


	ply		; get byte count
	plx		; get addr
	cpx	##0x2801 ; are we done ?
	bne	$3	; branch if no

	bsl	waitp	; yes, gobble last char
	
	lda	1,s
	ora	2,s
	bne	$done
	brl	lcmd	; go wait for more code.

$3:	cpx	##0xffff ; done ?
	bne	$4	 ; br if nop.
	lda	#0xff	 ; yes, set flag for beeper above.
	sta	1,s
$4:
	bsl	waitp	; get a byte
	sta	0,x	; store it
	inx		; incr pointer
	dey		; decr count
	bne	$4
	brl	$loop	; get next lmr or jus
$done:
	rep	#0x20
	pla
	plb
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Send a byte to the parallel interface.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

sendp:
	php
	rep	#0x20
;
; send the byte
;
	sta	>0,ParOut	; put the byte in parallel port.
				; set byte assembled flag for host.
	sta	>0,DevEnd
				; and pulse device end - interrupt host.

;
; wait for ack (any parallel byte from host)
;

$1:	lda	>0,PolDev-1	; data avail  (bit 15) ?
	bpl	$1		; no

	lda	>0,ParIn	; Get status bits in high byte of acc
	bit	##0x0200	; no intr?
	bne	$2		; yes.. skip
	sta	>0,DevEnd	; pulse device end
$2:
	plp
	rts


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Read one byte from the parallel interface.	;
; Generate device end if bit 2 of the high	;
; byte of the parallel data is non-zero.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

waitp:
	php
	rep	#0x20		; 16 bit mem
$1:	lda	>0,PolDev-1	; data avail  (bit 15)?
	bpl	$1		; no

	lda	>0,ParIn	; Get status bits.
	bit	##0x0200	; no intr?
	bne	$2		; yes.. skip
	sta	>0,DevEnd	; pulse device end
$2:
	and	##0xff		; mask off status bits
	plp
	rts


	end




1280_Firmware/new/magic.asm
	dcb	0
	end




1280_Firmware/new/makefile.
#
#	Makefile for wings kernel prom.
#
ASM = wa
OPT = -a

kernelsrcs =	kernel.h dac.h kpwrup.asm\
		ldprom.asm aceint.asm vblank.asm\
		irqsav.asm aceini.asm heap.asm\
 		ramlod.asm pario.asm gfx.asm

kernel: $(kernelsrcs)
	$(ASM) $(OPT) $(kernelsrcs)
	mv m.out kernel.out

kernel.lst:
	$(ASM) -l $(kernelsrcs) >kernel.lst

kernel.sym:
	$(ASM) -s $(kernelsrcs) >kernel.sym

wc:
	wc $(kernelsrcs)


protosrcs =	proto.h dac.h kpwrup.asm\
		ldprom.asm aceint.asm vblank.asm\
		irqsav.asm aceini.asm asynch.asm heap.asm\
 		ramlod.asm ppario.asm gfx.asm centr.asm

proto: $(protosrcs)
	$(ASM) $(OPT) $(protosrcs)
	mv m.out proto.out




1280_Firmware/new/memmap.asm
;
; 1280 memory map (RAM).  These addresses are fixed in all
; firmware releases.
;




;
; Interrupt vectors, from low to high priority
;

irqvec	equ	0x7fc0
ivpack	equ	irqvec+0	; Centronics printer acknowledge
ivpflt	equ	irqvec+4	; Centronics printer fault
iveerd	equ	irqvec+8	; eeprom ready
ivbus4	equ	irqvec+12	; bus device 4
ivbus3	equ	irqvec+16	; bus device 3
ivbus2	equ	irqvec+20	; bus device 2
ivbus1	equ	irqvec+24	; bus device 1
ivbus0	equ	irqvec+28	; bus device 0
ivdato	equ	irqvec+36	; host data out (DMA data from host)
ivcmdo	equ	irqvec+40	; host parallel command out
ivtcnt	equ	irqvec+44	; terminal count
ivmous	equ	irqvec+48




1280_Firmware/new/nproto.h

;
; I/O addresses (pc version).
;

ACE	equ	0x20	; bank containing asynchs.
EEP	equ	0x60	; ditto eeprom.
ROM	equ	0x40	; ditto prom.
EEace0	equ	512	; asynch data in eeprom.
PtrCtl	equ	0xff38	; read returns Centronics status.
			; set bit 0 to set Centronics PRIME signal.
			; set bit 1 to set Centronics STROBE signal.
PtrPrt	equ	0xff39	; Centronics output port.
DmaCtl	equ	PtrCtl	; set bit 2 to enable external cycles (vdma)
			; set bit 3 to enable data flag.
DmaCmd	equ	0xff30	; write drawing processor DMA commands
			; here - bit 0 of command set = read from
			; refresh buffer.
Clrvb	equ	0xff31	; write to turn off vertical irq.
DevEnd	equ	0xff20	; write to pulse device end - intrpt host
ParIn	equ	0xff00	; parallel input port (2 bytes).
ParOut	equ	0xff3c	; parallel output port. 
			; Writing the low byte sends data to and sets
			; byte assembled for the host.

CdmPrt	equ	0xff04

Iemask	equ	0xff34	; Interrupt enable mask reg.
DmaEna	equ	0xff00	; write asserts data flag.
DmaDsb	equ	0xff10	; write clears data flag always and 
			; requests an external cycle if video dma
			; is enabled (see DmaCtl).
PolDev	equ	0xff1c	; device polling is done by inspecting 
			; bits in this word.
Dpdone	equ	0xff1d	; done if bit 6 set.
vbmask	equ	128	; vertical retrace if vbmask and Vbflag.
Vbflag	equ	0xff1d

;  
;	0xff1c :
;	bit 7 - host command out, set if data available
;		in parallel port.
;	bit 6 - host data out.
;
;	0xff1d :	
;	bit 7 - set during vertical retrace.
;	bit 6 - set if dpu done.
;
;	0xff1e :
;	bit 7 - set if eeprom ready (writeable without wait states).
;	bit 6 - set if host cpu ok is false 
;		(i.e. can't talk over parallel interface).
;
byte	equ	1
word	equ	2
quad	equ	4
;
;
; Preliminary 'fixed' address list.
; Interrupt vectors and fixed firmware entry points
;
;
; The vector prom at ffe0 points to the next 5 labels.
; If you want to handle brk,nmi,abt or cop, put a
; jump long instruction to your service routine at
; the appropriate label. (jmp	>bank,addr).
; Note that your routine is responsible for preserving 
; registers on entry and restoring them on exit.
;
; irq is a little different - there are 15 possible sources
; of irq in the 1280.  You can handle any of the sources
; by placing a jmp >bank,addr in the table at 0x7fc0.  Your
; routine will then be jumped to after the code at irqsav (below)
; preserves all the registers.  Your routine should exit with a
; jump to Irqdon, which restores the environment as
; preserved at irqsav.
; 
;
; Memory map :
;
; 0-?		initial heap
; ?-?		stack etc
; ?-Start-1	downloaded code
;
; 7800-79ff	kernel jump table
; 7a00-7aff	vt100 direct page
; 7b00-7bff	graphics direct page
; 7c00-7eff	color table image
; 7f00-7f7f	kernel variables
; 7f80-7f8f	vectors(irq,nmi etc)
; 7f90-7fbf	irq entry/exit routines
; 7fc0-7fff	irq jump table
;

;
; Fixed kernel entry points.
;
;	org	0x7800		; ends at 79ff (64 entries).

Start	equ	0x7800		; where to go after init complete.
DlTabl	equ	Start+4		; table driven Downld,Malloc.
Downld	equ	Start+8		; move code from prom to ram.
Malloc	equ	Start+12	; get buffer from high ram.
GetHeap	equ	Start+16	; get buffer from heap.
FreHeap	equ	Start+20	; return buffer to heap.
ChkHeap	equ	Start+24	; check heap free list.
Getinq	equ	Start+28	; get char from ACE input q.
Putoutq	equ	Start+32	; put char into ACE output q.
Getace	equ	Start+36	; input char via ACE.
Putace	equ	Start+40	; output char via ACE.
Getpar	equ	Start+44	; input byte via parallel port.
Putpar	equ	Start+48	; output byte via parallel port.
Getcdm	equ	Start+52	; get command dma byte.
Cdmctl	equ	Start+56	; set/reset command dma mode.
Qcbini	equ	Start+60	; initialize a qcb.
GetKey	equ	Start+64	; get next key from kbd input q.
GetHst	equ	Start+68	; get next byte from host serial in q.
SndHst	equ	Start+72	; q byte for output to host.
Break	equ	Start+76	; send break over host ace.
SetClt	equ	Start+80	; update clt dacs.
Erase	equ	Start+84	; full screen erase.
Vt100	equ	Start+88	; enter vt100 mode.
SelFnt	equ	Start+92	; select font (7*9 or 12*16).
ChSize	equ	Start+96	; set char height/width single/double.
SaveDa	equ	Start+100	; save drawing acc state.
RstrDa	equ	Start+104	; undo a SaveDa.
SavFnt	equ	Start+108	; save font current info.
RstFnt	equ	Start+112	; undo SavFnt.
Aceset	equ	Start+116	; set asynch data format.
DrawCh	equ	Start+120	; draw character.

;
; Fixed interpreter entries (32 max).
;

Get	equ	Start+256
Send	equ	Start+260
Dispa	equ	Start+264	; interpret byte as gfx command.
Dchar	equ	Start+268	; interpret byte in alpha mode.
ChkKbd	equ	Start+272	; keep kbd input moving.
Dcurs	equ	Start+276	; draw cursor at x,y reg.
Setup	equ	Start+280	; enter setup mode.
Vt1drp	equ	0x7a00		; vt100 direct page.
Intdrp	equ	0x7b00		; graphics interp direct page.

Redclt	equ	0x7c00
Grnclt	equ	0x7d00
Bluclt	equ	0x7e00

;
; Fixed addresses in firmware data space.
;
;	org	0x7f00		; beginning of fixed firmware
				; storage, ends at 0x7f7f. (128 bytes)
Qcbac0	equ	0x7f00		; pointer to qcb for ACE at f80000 (pad).
Qcbac1	equ	Qcbac0+2	; ditto f800010 (aux).
Qcbac2	equ	Qcbac0+4	; f800020 (host).
Qcbac3	equ	Qcbac0+6	; f800030 (kbd).
StkBas  equ	Qcbac0+8	; addr highest free ram.
StkMin	equ	Qcbac0+10
HeapTop	equ	Qcbac0+12	; high addr allowed to Heap.
Inierr	equ	Qcbac0+14	; power up error flag.
Cdmsw	equ	Qcbac0+16
Cdmbuf	equ	Qcbac0+18
Leds	equ	Qcbac0+20
Beeper	equ	Qcbac0+21
Vcount	equ	Qcbac0+22	; vertical interrupt counter.
OldLed	equ	Qcbac0+24
Iqcnt0	equ	Qcbac0+26	; negative byte count for ace 0 input q.
Iqcnt1	equ	Qcbac0+28	; negative byte count for ace 1 input q.
Iqcnt2	equ	Qcbac0+30	; negative byte count for ace 2 input q.
Iqcnt3	equ	Qcbac0+32	; negative byte count for ace 3 input q.
ParStat	equ	Qcbac0+34	; for signals via parallel interface.
Setupk	equ	Qcbac0+36	; decremented when setup key received.
DaRev	equ	Qcbac0+37	; drawing acc rev.
Acedat	equ	Qcbac0+38	; 3 blocks of 6 bytes asynch info.
Auxdat	equ	Acedat		; baud rate (word), #data bits,
Tabdat	equ	Auxdat+6	; # stop bits, parity select,handshake.
Hstdat	equ	Tabdat+6

Cwidth	equ	Qcbac0+56
Chight	equ	Qcbac0+58
Csx	equ	Qcbac0+60
Csy	equ	Qcbac0+62
Desc	equ	Qcbac0+64
Fudge	equ	Qcbac0+66
Fntptr	equ	Qcbac0+68	; long addr of font.

cwid1	equ	Qcbac0+71
chig1	equ	Qcbac0+72
desc1	equ	Qcbac0+73
fudg1	equ	Qcbac0+74

;
; Jump table for Brk,Nmi,Cop,Abt.
;

Brkvec	equ	0x7f80
Nmivec	equ	0x7f84
Copvec	equ	0x7f88
Abtvec	equ	0x7f8c

;
; Irq entry/exit routine addresses.
;
Irqsav	equ	0x7f90
Irqdon	equ	0x7fb0

;
; Interrupt vectors, from low to high priority.
;

Ivpack	equ	0x7fc0		; Centronics printer acknowledge
Ivpflt	equ	0x7fc4		; Centronics printer fault
Iveerd	equ	0x7fc8		; eeprom ready
Ivbus4	equ	0x7fcc		; bus device 4
Ivbus3	equ	0x7fd0		; bus device 3
Ivbus2	equ	0x7fd4		; bus device 2
Ivbus1	equ	0x7fd8		; bus device 1
Ivbus0	equ	0x7fdc		; bus device 0
Ivdato	equ	0x7fe0		; host data out (DMA data from host)
Ivcmdo	equ	0x7fe4		; host parallel command out
Ivtcnt	equ	0x7fe8		; terminal count
Ivblnk	equ	0x7fec		; vertical blank
Ivace0	equ	0x7ff0		; ACE at f80000
Ivace1	equ	0x7ff4		; ACE at f80010
Ivace2	equ	0x7ff8		; ACE at f80020
Ivace3	equ	0x7ffc		; ACE at f80030





	psect	0
	
; Each ACE that uses interrupts is assumed to have
; an associated queue control block (qcb).  A pointer
; to the qcb is at a known location in the kernel RAM.
;
; A qcb looks like this :
;

aceoff  struct byte ; offset (from f80000) of the ACE.
aceidx	struct byte ; ace # * 2 (for indexing Iqcnt, Qcbac arrays).
intmsk	struct byte ; ace interrupt enable mask.
choked  struct byte ; bit 7 set if output is inhibited,
		    ; bit 6 set if input is inhibited.
iocntl  struct byte ; bit 7 set if XOFF/XON handshake,
		    ; bit 6 set if RTS/CTS.
		    ; bit 5 set means allow input buffer to overflow,
		    ; else discard input to a full buffer.
icmask	struct byte ; for masking non-data bits in input
qerror	struct byte ; error reporting bits.
qercnt	struct byte ; error interrupt count.
iqptr   struct word ; input buffer (FIFO) address (bank 0).
iqbank	struct byte ; 0, for [<iqptr],y addr mode
iqhead  struct byte ; iqptr + iqhead is address of first char in buffer.
iqtail  struct byte ; iqptr + iqtail is address of next free space.
iqsize  struct byte ; size of the input buffer, in bytes.
iqhigh  struct byte ; high water mark - choke sender when q this full.
iqlow   struct byte ; low water mark - unchoke sender when q this full.
oqptr   struct word ; output buffer (FIFO) address (bank 0).
oqbank	struct byte ; 0, for [<oqptr],y addr mode
oqhead  struct byte ; oqptr + oqhead is address of first char in buffer.
oqtail  struct byte ; oqptr + oqtail is address of next free space.
oqsize  struct byte ; size of the output buffer, in bytes.
qcbsiz:	ends







1280_Firmware/new/pario.asm
;
; Preliminary (breadboard) version of parallel i/o kernel
; routines.  This version written prior to implementation
; of separate registers for parallel vs dma i/o.  When
; the real thing comes along, modify the device addresses
; in kernel.h and double check the code.
; 
; Entries :
; 		putpar - send byte out parallel interface.
; 		getpar - get byte from parallel interface.
;		getcdm - get command dma byte.
;		cdmctl - enter/exit command dma mode.
;		vmdma  - dma to/from (acc=0/1) video memory.
;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Send a byte to the parallel interface.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

putpar:
	php
	sep	#0x20
	pha
;
; send the byte
;
	sta	>0,ParOut	; put the byte in parallel port
				; and set byte assembled.
	sta	>0,DevEnd	; pulse device end - interrupt host.
;
; wait for ack (any parallel byte from host)
;

$1:	lda	>0,PolDev	; data avail  (bit 7) ?
	bpl	$1		; no

	lda	>0,ParIn+1	; Get status bits in high byte of acc
	bit	#2		; no intr?
	bne	$2		; yes.. skip
	sta	>0,DevEnd	; pulse device end
$2:
	pla
	plp
	rtl


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Read one byte from the parallel interface.	;
; Generate device end if bit 2 of the high	;
; byte of the parallel data is non-zero.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getpar:
	php
	rep	#0x20		; 16 bit mem
$1:	lda	>0,PolDev-1	; data avail  (bit 15)?
	bpl	$1		; no

	lda	>0,ParIn	; Get status bits and data.
	bit	##0x0200	; no intr?
	bne	$2		; yes.. skip
	sta	>0,DevEnd	; pulse device end
$2:
	and	##0xff		; mask off non-data bits.
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine sets up for command dma	;
; transfer on command from host.  Also	;
; it terminates this mode on command	;
; from host.  Actual enabling and 	;
; disabling of dma is done on a word by ;
; word basis in wcdma.			;
; Enter with acc 0 to disable	 	;
; command dma, <>0 to enable.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

cdmctl:	php
	sep	#0x20
	cmp	#0		; exit command dma mode ?
	beq	$1		; br if yes.
	lda	#8		; data flag enable.
$1:	sta	>0,DmaCtl	; enable/disable data flag.
	lda	#0		; initialize firmware flag to 
	sta	>0,Cdmsw	; indicate next cdma byte from
				; LSB of parallel port.
	plp
	rtl


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Wait for command dma byte.  Command dma input		;
; comes 2 bytes at a time.				;
; This routine requires one byte of static storage	;
; for a flag to toggle input between the low and	;
; high bytes of the input register, and one byte	;
; to save the high data byte until it is needed.	;
; NOTE - this routine should probably monitor		;
;	 host command out, and abort dma mode if it	;
;	 occurs.					;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getcdm:
	php			; save callers m/x mode.
	sep	#0x20		; set 8 bit mem.
	
	lda	>0,Cdmsw	; time to get next word ?
	beq	$read		; branch if yes

	lda	#0		; reset 'next word flag'
	sta	>0,Cdmsw

	xba
	lda	>0,Cdmbuf+1	; get the (buffered) data byte.
	plp
	rtl

$read:
	lda	>0,PolDev+1	; command dma word avail (bit 7) ?
	bpl	$read		; branch if no, wait some more.

	sta	>0,Cdmsw	; set the 'read high byte next' flag.

	rep	#0x20
	lda	>0,CdmPrt	; get low (first) byte for caller.
	sta	>0,Cdmbuf	; stash it away.
	sta	>0,DmaEna	; raise data flag to request dma.
	and	##0xff
	plp			; restore callers m/x mode
	rtl			; and return.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Video memory DMA. This routine assumes;
; the cap control bits and drawing	;
; accelerator AOI parameters are set up.;
; Enter with acc = 0/1 for write/read.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

vmdma:
$DaDma	equ	0xff		; da dma command

	php
	sep	#0x20
	pha

	and	#1		; mask off all but r/w bit.
	ora	#$DaDma		; or in rest of da dma command.
	sta	>0,DmaCmd	; put it where Richard wants it.
	pha
	lda	#8+4		; enable data flag, external cycles.
	sta	>0,DmaCtl
	pla
;
; Start the DMA transfer by
; asserting data flag for read, or
; clearing data flag and asserting
; external cycle request for write.
;
	ror	a		; DMA read ?
	bcs	$read		; br if yes.
	sta	>0,DmaEna	; nope, assert data flag.
	bra	$1		; go wait for completion.
$read:	sta	>0,DmaDsb	; remove data flag, assert ext cyc req.
$1:

;
; Wait for host command out
; to signal transfer complete.
;
	lda	>0,PolDev	; cmd out is in bit 7
	bpl	$1		; br if no cmd out yet.
;
; Disable data flag, external cycle requests.
; Disabling also clears these signals.
;
	lda	#0
	sta	>0,DmaCtl	; disable data flag, ext cycle req.
;
; Acknowledge command out with device end intrpt.
;
	sta	>0,DevEnd

	pla
	plp
	rtl
cdmend:
	end




1280_Firmware/new/ppario.asm
;
; Prototype version - diff from breadboard
;		is in looking for data flag.
; 
; Entries :
; 		putpar - send byte out parallel interface.
; 		getpar - get byte from parallel interface.
;		getcdm - get command dma byte.
;		cdmctl - enter/exit command dma mode.
;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Send a byte to the parallel interface.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

putpar:
	php
	rep	#0x20
	pha
	sep	#0x20
;
; send the byte
;
	sta	>0,ParOut	; put the byte in parallel port
				; and set byte assembled.
	sta	>0,DevEnd	; pulse device end - interrupt host.
;
; wait for ack (any parallel byte from host)
;

$1:	lda	>0,PolDev	; data avail  (bit 7) ?
	bpl	$1		; no

	rep	#0x20		; need to read low byte to clear 
	lda	>0,ParIn	; terminal busy.
	bit	##0x200

	bne	$2		; yes.. skip
	sta	>0,DevEnd	; pulse device end
$2:
	pla
	plp
	rtl


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Read one byte from the parallel interface.	;
; Generate device end if bit 2 of the high	;
; byte of the parallel data is non-zero.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getpar:
	php
	rep	#0x20		; 16 bit mem
$1:	lda	>0,PolDev-1	; data avail  (bit 15)?
	bpl	$1		; no

	lda	>0,ParIn	; Get status bits and data.
	bit	##0x0200	; no intr?
	bne	$2		; yes.. skip
	sta	>0,DevEnd	; pulse device end
$2:
	and	##0xff		; mask off non-data bits.
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine sets up for command dma	;
; transfer on command from host.  Also	;
; it terminates this mode on command	;
; from host.  Actual enabling and 	;
; disabling of dma is done on a word by ;
; word basis in wcdma.			;
; Enter with acc 0 to disable	 	;
; command dma, <>0 to enable.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

cdmctl:	php
	sep	#0x20
	cmp	#0		; exit command dma mode ?
	beq	$1		; br if yes.
	lda	#8		; data flag enable.
$1:	sta	>0,DmaCtl	; enable/disable data flag.
	lda	#0		; initialize firmware flag to 
	sta	>0,Cdmsw	; indicate next cdma byte from
				; LSB of parallel port.
	plp
	rtl


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Wait for command dma byte.  Command dma input		;
; comes 2 bytes at a time.				;
; This routine requires one byte of static storage	;
; for a flag to toggle input between the low and	;
; high bytes of the input register, and one byte	;
; to save the high data byte until it is needed.	;
; NOTE - this routine should probably monitor		;
;	 host command out, and abort dma mode if it	;
;	 occurs.					;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getcdm:
	php			; save callers m/x mode.
	sep	#0x20		; set 8 bit mem.
	
	lda	>0,Cdmsw	; time to get next word ?
	beq	$read		; branch if yes

	lda	#0		; reset 'next word flag'
	sta	>0,Cdmsw

	xba
	lda	>0,Cdmbuf+1	; get the (buffered) data byte.
	plp
	rtl

$read:
;	lda	>0,PolDev+1	; command dma word avail (bit 7) ?
;	bpl	$read		; branch if no, wait some more.

	lda	>0,PolDev+1	; command dma word avail (bit 7) ?
	bit	#64
	beq	$read		; branch if no, wait some more.

	sta	>0,Cdmsw	; set the 'read high byte next' flag.

	rep	#0x20
	lda	>0,CdmPrt	; get low (first) byte for caller.
	sta	>0,Cdmbuf	; stash it away.
	sta	>0,DmaEna	; raise data flag to request dma.
	and	##0xff
	plp			; restore callers m/x mode
	rtl			; and return.

cdmend:
	end




1280_Firmware/new/proto.h

;
; I/O addresses (pc version).
;

ACE	equ	0x20	; bank containing asynchs.
EEP	equ	0x60	; ditto eeprom.
ROM	equ	0x40	; ditto prom.
PtrCtl	equ	0xff38	; read returns Centronics status.
			; set bit 0 to set Centronics PRIME signal.
			; set bit 1 to set Centronics STROBE signal.
PtrPrt	equ	0xff39	; Centronics output port.
DmaCtl	equ	PtrCtl	; set bit 2 to enable external cycles (vdma)
			; set bit 3 to enable data flag.
DmaCmd	equ	0xff30	; write drawing processor DMA commands
			; here - bit 0 of command set = read from
			; refresh buffer.
Clrvb	equ	0xff31	; write to turn off vertical irq.
DevEnd	equ	0xff20	; write to pulse device end - intrpt host
ParIn	equ	0xff00	; parallel input port (2 bytes).
ParOut	equ	0xff3c	; parallel output port. 
			; Writing the low byte sends data to and sets
			; byte assembled for the host.

CdmPrt	equ	0xff04

Iemask	equ	0xff34	; Interrupt enable mask reg.
DmaEna	equ	0xff00	; write asserts data flag.
DmaDsb	equ	0xff10	; write clears data flag always and 
			; requests an external cycle if video dma
			; is enabled (see DmaCtl).
PolDev	equ	0xff1c	; device polling is done by inspecting 
			; bits in this word.
Dpdone	equ	0xff1d	; done if bit 6 set.
vbmask	equ	128	; vertical retrace if vbmask and Vbflag.
Vbflag	equ	0xff1d

;  
;	0xff1c :
;	bit 7 - host command out, set if data available
;		in parallel port.
;	bit 6 - host data out.
;
;	0xff1d :	
;	bit 7 - set during vertical retrace.
;	bit 6 - set if dpu done.
;
;	0xff1e :
;	bit 7 - set if eeprom ready (writeable without wait states).
;	bit 6 - set if host cpu ok is false 
;		(i.e. can't talk over parallel interface).
;

EEace0	equ	512	; asynch data in eeprom.
;	512-517		ac0: dll
;			     dlh
;			     data bits (5-8)
;			     stop bits (1-2)
;			     parity ('N','E','O','0','1')
;			     handshake ('X','M','0')
;	518-523		ac1
;	524-529		ac2
;	530-535		ac3


byte	equ	1
word	equ	2
quad	equ	4
;
;
; Preliminary 'fixed' address list.
; Interrupt vectors and fixed firmware entry points
;
;
; The vector prom at ffe0 points to the next 5 labels.
; If you want to handle brk,nmi,abt or cop, put a
; jump long instruction to your service routine at
; the appropriate label. (jmp	>bank,addr).
; Note that your routine is responsible for preserving 
; registers on entry and restoring them on exit.
;
; irq is a little different - there are 15 possible sources
; of irq in the 1280.  You can handle any of the sources
; by placing a jmp >bank,addr in the table at 0x7fc0.  Your
; routine will then be jumped to after the code at irqsav (below)
; preserves all the registers.  Your routine should exit with a
; jump to Irqdon, which restores the environment as
; preserved at irqsav.
; 
;
; Memory map :
;
; 0-?		initial heap
; ?-?		stack
; ?-Start-1	downloaded code
;
; 7700-77ff	kernel jump table
; 7800-78ff	Blink table(56 bytes)
; 7900-797f	interpreter jump table
; 7980-79ff	user jump table
; 7a00-7aff	vt100 direct page
; 7b00-7bff	graphics direct page
; 7c00-7eff	color table image
; 7f00-7f7f	kernel variables
; 7f80-7f8f	vectors(irq,nmi etc)
; 7f90-7fbf	irq entry/exit routines
; 7fc0-7fff	irq jump table
;

;
; Fixed kernel entry points.
;
;	org	0x7700		; ends at 77ff (64 entries).

Start	equ	0x7700		; where to go after init complete.
DlTabl	equ	Start+4		; table driven Downld,Malloc.
Downld	equ	Start+8		; move code from prom to ram.
Malloc	equ	Start+12	; get buffer from high ram.
GetHeap	equ	Start+16	; get buffer from heap.
FreHeap	equ	Start+20	; return buffer to heap.
ChkHeap	equ	Start+24	; check heap free list.
Getinq	equ	Start+28	; get char from ACE input q.
Putoutq	equ	Start+32	; put char into ACE output q.
Getace	equ	Start+36	; input char via ACE.
Putace	equ	Start+40	; output char via ACE.
Getpar	equ	Start+44	; input byte via parallel port.
Putpar	equ	Start+48	; output byte via parallel port.
Getcdm	equ	Start+52	; get command dma byte.
Cdmctl	equ	Start+56	; set/reset command dma mode.
Qcbini	equ	Start+60	; initialize a qcb.
GetKey	equ	Start+64	; get next key from kbd input q.
GetHst	equ	Start+68	; get next byte from host serial in q.
SndHst	equ	Start+72	; q byte for output to host.
Break	equ	Start+76	; send break over host ace.
SetClt	equ	Start+80	; update clt dacs.
Erase	equ	Start+84	; full screen erase.
Vt100	equ	Start+88	; enter vt100 mode.
SelFnt	equ	Start+92	; select font (7*9 or 12*16).
ChSize	equ	Start+96	; set char height/width single/double.
SaveDa	equ	Start+100	; save drawing acc state.
RstrDa	equ	Start+104	; undo a SaveDa.
SavFnt	equ	Start+108	; save font current info.
RstFnt	equ	Start+112	; undo SavFnt.
AceSet	equ	Start+116	; set asynch data format.
Cnout	equ	Start+120	; send byte to Centronics port.
AceSav	equ	Start+124	; save asynch format in eeprom.
AceRst	equ	Start+128

;
; Blink table array (56 bytes,
; rest of page available).
;
Bltab	equ	0x7800

;
; Fixed interpreter entries (32 max).
; (Moved to $SIMP/intrp.h)
;
;Get	equ	Start+256
;Send	equ	Start+260
;Dispa	equ	Start+264	; interpret byte as gfx command.
;Dchar	equ	Start+268	; interpret byte in alpha mode.
;ChkKbd	equ	Start+272	; keep kbd input moving.
;Dcurs	equ	Start+276	; draw cursor at x,y reg.
;Setup	equ	Start+280	; enter setup mode.
;

Vt1drp	equ	0x7a00		; vt100 direct page.
Intdrp	equ	0x7b00		; graphics interp direct page.

Redclt	equ	0x7c00
Grnclt	equ	0x7d00
Bluclt	equ	0x7e00

;
; Fixed addresses in firmware data space.
;
;	org	0x7f00		; beginning of fixed firmware
				; storage, ends at 0x7f7f. (128 bytes)
Qcbac0	equ	0x7f00		; pointer to qcb for ACE at 200000 (pad).
Qcbac1	equ	Qcbac0+2	; ditto 2000010 (aux).
Qcbac2	equ	Qcbac0+4	; 2000020 (host).
Qcbac3	equ	Qcbac0+6	; 2000030 (kbd).
StkBas  equ	Qcbac0+8	; addr highest free ram.
StkMin	equ	Qcbac0+10
HeapTop	equ	Qcbac0+12	; high addr allowed to Heap.
Inierr	equ	Qcbac0+14	; power up error flag.
Cdmsw	equ	Qcbac0+16
Cdmbuf	equ	Qcbac0+18
Leds	equ	Qcbac0+20
Beeper	equ	Qcbac0+21
Vcount	equ	Qcbac0+22	; vertical interrupt counter.
OldLed	equ	Qcbac0+24
Iqcnt0	equ	Qcbac0+26	; negative byte count for ace 0 input q.
Iqcnt1	equ	Qcbac0+28	; negative byte count for ace 1 input q.
Iqcnt2	equ	Qcbac0+30	; negative byte count for ace 2 input q.
Iqcnt3	equ	Qcbac0+32	; negative byte count for ace 3 input q.
ParStat	equ	Qcbac0+34	; for signals via parallel interface.
Setupk	equ	Qcbac0+36	; decremented when setup key received.
DaRev	equ	Qcbac0+37	; drawing acc rev.
Blink	equ	Qcbac0+38
Acedat	equ	Qcbac0+39	; 3 blocks of 6 bytes asynch info.
Tabdat	equ	Acedat		; baud rate (word), #data bits,
Auxdat	equ	Acedat+6	; # stop bits, parity select,handshake.
Hstdat	equ	Acedat+12

;
; Jump table for Brk,Nmi,Cop,Abt.
;

Brkvec	equ	0x7f80
Nmivec	equ	0x7f84
Copvec	equ	0x7f88
Abtvec	equ	0x7f8c

;
; Irq entry/exit routine addresses.
;
Irqsav	equ	0x7f90
Irqdon	equ	0x7fb0

;
; Interrupt vectors, from low to high priority.
;

Ivpack	equ	0x7fc0		; Centronics printer acknowledge
Ivpflt	equ	0x7fc4		; Centronics printer fault
Iveerd	equ	0x7fc8		; eeprom ready
Ivbus4	equ	0x7fcc		; bus device 4
Ivbus3	equ	0x7fd0		; bus device 3
Ivbus2	equ	0x7fd4		; bus device 2
Ivbus1	equ	0x7fd8		; bus device 1
Ivbus0	equ	0x7fdc		; bus device 0
Ivdato	equ	0x7fe0		; host data out (DMA data from host)
Ivcmdo	equ	0x7fe4		; host parallel command out
Ivtcnt	equ	0x7fe8		; terminal count
Ivblnk	equ	0x7fec		; vertical blank
Ivace0	equ	0x7ff0		; ACE at 200000
Ivace1	equ	0x7ff4		; ACE at 200010
Ivace2	equ	0x7ff8		; ACE at 200020
Ivace3	equ	0x7ffc		; ACE at 200030





	psect	0
	
; Each ACE that uses interrupts is assumed to have
; an associated queue control block (qcb).  A pointer
; to the qcb is at a known location in the kernel RAM.
;
; A qcb looks like this :
;

aceoff  struct byte ; offset (from 200000) of the ACE.
aceidx	struct byte ; ace # * 2 (for indexing Iqcnt, Qcbac arrays).
intmsk	struct byte ; ace interrupt enable mask.
choked  struct byte ; bit 7 set if output is inhibited,
		    ; bit 6 set if input is inhibited.
iocntl  struct byte ; bit 7 set if XOFF/XON handshake,
		    ; bit 6 set if RTS/CTS.
		    ; bit 5 set means allow input buffer to overflow,
		    ; else discard input to a full buffer.
icmask	struct byte ; for masking non-data bits in input
qerror	struct byte ; error reporting bits.
qercnt	struct byte ; error interrupt count.
iqptr   struct word ; input buffer (FIFO) address (bank 0).
iqbank	struct byte ; 0, for [<iqptr],y addr mode
iqhead  struct byte ; iqptr + iqhead is address of first char in buffer.
iqtail  struct byte ; iqptr + iqtail is address of next free space.
iqsize  struct byte ; size of the input buffer, in bytes.
iqhigh  struct byte ; high water mark - choke sender when q this full.
iqlow   struct byte ; low water mark - unchoke sender when q this full.
oqptr   struct word ; output buffer (FIFO) address (bank 0).
oqbank	struct byte ; 0, for [<oqptr],y addr mode
oqhead  struct byte ; oqptr + oqhead is address of first char in buffer.
oqtail  struct byte ; oqptr + oqtail is address of next free space.
oqsize  struct byte ; size of the output buffer, in bytes.
qcbsiz:	ends







1280_Firmware/new/ramlod.asm
;
; These routines allocate RAM and download code 
; from PROM to RAM.
; Downld - load permanently resident code in high memory.
; Malloc - acquire permanent storage from high memory.
;
; Downld and Malloc allocate RAM at the top of
; memory, never to be freed.
;
; Kernel global variables :
;	HeapTop - highest address allocated to heap (these
;		routines assume HeapTop = 0).
;	StackBase - address of highest free byte of RAM.
;	Stackmin - least legal diff between HeapTop, StackBase.
;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Allocate RAM in high memory				;
; Return with carry set if not enough RAM.		;
; Low RAM addr of the code is returned on the stack.	;
; This routine is responsible for maintaining the	;
; global variable StackBase - address of highest free	;
; byte in RAM.  After all proms have been 'awakened'	;
; and their storage requirements satisfied, the powerup	;
; routine sets the stack to StackBase.			;
; Calling sequence :					;
;
;	pea	##count		; push # bytes of RAM needed.
;	jsl	>0,Malloc	; get pointer to RAM (on stack).
;	bcs	error		; branch if count too large.
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

malloc:
			; count  11,s
		; ret addr, bank  8,s
	clc			; assume count is reasonable.
	php			; 7,s
	rep	#0x30
	pha			; 5,s
	phx			; 3,s
	phy			; 1,s
;
; Check count for reasonableness - error if
; StackBase - count < StackMin
;
	sec
	lda	>0,StackBase
	sbc	11,s
	bcs	$1
;
; Count too large, return to caller
; with carry set. 
;
	lda	7,s		; get callers psw.
	ora	##1		; set carry bit to flag error.
	sta	7,s
	brl	$done		; clean up stack and return.
$1:
;
; Allocation successful, adjust StackBase
; and return pointer to caller.
;
	sta	>0,StackBase	; save new addr of high RAM.
	inc	a		; point to low byte of allocation.
	sta	11,s		; save it for caller (replaces count).
$done:
	ply
	plx
	pla
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Copy code from prom to ram.				;
; Return with carry set if not enough RAM.		;
; Low RAM addr of the code is returned on the stack.	;
; Calls Malloc to reserve the memory to be used.	;
; Calling sequence :					;
;
;	per	addr		; push prom address of code.
;	pea	##length	; push # bytes of code to copy.
;	jsl	>0,Downld	; copy the code, return with
;	bcs	dlerror		; start addr on stack.
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

downld:
		; code start	; 14,s
		; code length	; 12,s
		; ret addr,bank ; 9,s
	clc			; assume no error.
	php			; 8,s
	rep	#0x30
	pha			; 6,s
	phx			; 4,s
	phy			; 2,s
	phb			; 1,s

	lda	12,s		; get byte count
	pha			; stack for Malloc.
	jsl	>0,Malloc	; allocate RAM.
	bcc	$1		; br if allocation successful.
	
	lda	8,s		; not enough RAM, set callers
	ora	##1		; carry to indicate error
	brl	$done		; and return.
$1:	
	lda	1,s		; get target address for mvn,
	tay			;   leave on stack for later.
	lda	14+2,s		; get source addr for mvn.
	tax
	lda	12+2,s		; get byte count.
	dec	a		; minus 1 because mvn is that way.
	mvn	>0xff,>0	; move prom to RAM.
	
	pla			; get target addr.
	sta	14,s		; store for return to caller.
$done:

;
; That's it, clean up stack and return
;
	plb
	ply
	plx

; addr	9,s
; count	7,s
; ret,bnk 4,s
; p	3,s
; a	1,s	
	
	lda	5,s
	sta	7,s
	lda	3,s	
	sta	5,s
	lda	1,s
	sta	3,s
	pla

	pla
	plp
	rtl

	end





1280_Firmware/new/test.asm
string	dcs	"\0\1\2\3\4\5\6\7\010\011\012\013"
	end




1280_Firmware/new/vblank.asm
;
; Vertical blank interrupt handler.
; This version increments Vcount
; so the rest of the world knows a
; vertical occurred, and updates the
; keyboard leds or beeps (beep has
; higher priority).
;

vblint:
	lda	##0x0800	; disable vertical int
	trb	Iemask		; to prevent reentrance.
	inc	Vcount		; inc vertical counter.
;
; if keyboard transmitter empty, and 
; beep or LED change requested, do it.
; 
	sep	#0x20
	rep	#0x10
	sta	Clrvb		; turn off vertical irq.
	cli			; enable other interrupts.

	lda	Blink
	bne	$blink	
$2
	lda	>ACE,0x3a	; kbd THR empty ?
	bit	#32
	beq	$exit		; br if no, go home
	lda	#2		; get beep request flag bit.
	trb	Beeper		; test and clear beep request flag
	beq	$1		; br if no beep needed, check leds.
	ora	Beeper		; yes, issue beep command to kbd.
	sta	>ACE,0x30
	bra	$exit		; go home
$1:
	lda	Leds		; get new led setting.
	cmp	OldLed		; same as previous ?
	beq	$exit		; yes, don't make kbd busy for nothing.
	sta	>ACE,0x30	; update kbd leds.
	sta	OldLed		; save current led setting.
$exit:
	sep	#0x20
	lda	#0x8
	tsb	Iemask+1	; reenable vertical interrupt.

	jmp	Irqdon		; jump to irq exit.

$blink:				; here to blink colors
	sep	#0x30
	ldx	#0
$b1	
	lda	Bltab,x		; check for counter ticker
	bne	$b2		; br if time to do
$b3	txa
	clc
	adc	#7		; move to next entry
	cmp	#56		; check for end of table
	bcs	$2		; br if done
	tax
	bra	$b1	
$b2
	bpl	$on		; br to do ontime
	inc	Bltab,x		; inc offtime ticker
	bne	$b3
				; here to set ontime(next cycle)
	ldy	Bltab+3,x	; color index
	lda	Bltab+1,x	; get ontime ready
	sta	Bltab,x		; and put in ticker
	lda	Redclt,y
$f1	bit 	Dpdone
	bvc	$f1
	sty	Rbcltn		; dac lu addr register
	sta	Rbcltr
	lda	Grnclt,y
	sta	Rbcltg
	lda	Bluclt,y
	sta	Rbcltb
	bra	$b3
$on
	dec	Bltab,x		; and dec ontime ticker
	bne	$b3		; br if not done with this cycle
$setup
	lda	Bltab+2,x	; get offtime ready
	sta	Bltab,x		; ticker for next cycle

	ldy	Bltab+3,x
	lda	Bltab+4,x	; next red for next cycle
$s1:	bit	Dpdone
	bvc	$s1

	sty	Rbcltn		; hard color table addr
	sta	Rbcltr
	lda	Bltab+5,x
	sta	Rbcltg
	lda	Bltab+6,x
	sta	Rbcltb
	brl	$b3	

; old version for hardware problem
;
;
;;
;vblint:
;	lda	##0x0800	; disable vertical int
;	trb	Iemask		; to prevent reentrance.
;	cli			; enable other interrupts.
;	inc	Vcount		; inc vertical counter.
;;
;; if keyboard transmitter empty, and 
;; beep or LED change requested, do it.
;; 
;	sep	#0x20
;	lda	>ACE,0x3a	; kbd THR empty ?
;	bit	#32
;	beq	$exit		; br if no, done.
;	lda	#2		; get beep request flag bit.
;	trb	Beeper		; test and clear beep request flag
;	beq	$1		; br if no beep needed, check leds.
;	ora	Beeper		; yes, issue beep command to kbd.
;	sta	>ACE,0x30
;	bra	$exit		; and exit.
;$1:
;	lda	Leds		; get new led setting.
;	cmp	OldLed		; same as previous ?
;	beq	$exit		; yes, don't make kbd busy for nothing.
;	sta	>ACE,0x30	; update kbd leds.
;	sta	OldLed		; save current led setting.
;$exit:
;;
;; normally we'd reenable here but because of
;; hardware bug let idle loops do it.
;;
;;	lda	#0x8
;;	tsb	Iemask+1	; reenable vertical interrupt.
;
;	jmp	Irqdon		; jump to irq exit.
;


vblend:
	end




1280_Firmware/newdb/1024.h
	title	"1024 constants"
;
;	Machine-dependent constants for the 1024
;

intvec	equ	0x7f2
nmivec	equ	0x7f5
brkvec	equ	0x7fe

auxsta	equ	0xc
auxdat	equ	0xd

dirpag	equ	0x2700
dbgstk	equ	dirpag-4
inisp	equ	dbgstk-68
inipc	equ	0xe00
inipsw	equ	0x34




1280_Firmware/newdb/1024.ini
	title	"1024 Hardware Initialization"
	psect	code

dbgini:
	php
	rep	#0x20	; 16 bit mem

	per	brk
	pla
	sta	brkvec	; init brk vector

	per	nmi
	pla
	sta	nmivec	; init nmi vector
	sta	intvec	; init int vector
	sep	#0x20
	lda	#0x4c	; jmp instruction
	sta	nmivec-1
	sta	intvec-1
	sta	brkvec-1
	plp
	rts
	end




1280_Firmware/newdb/1024.io
	title	"Physical I/O Routines"
	psect	code

;
;	non-interrupt driven putchr.
;	output a byte in the accumulator
;
putchr:
	php
	sep	#0x20	; 8 bit mem
	pha		; save chr to print

wai:	lda	auxsta	; wait until aux xmtr is free
	bit	#2
	beq	wai

	pla		; get the chr
	sta	auxdat	; write it out

	plp		; restore memory mode
	rts
;
;	non-interrupt driven getchr
;	wait for a character from the aux port
;	return chr in accumulator when received
;
getchr:
	php
	sep	#0x20		; set 8 bit memory
$1:
	lda	auxsta		; wait for chr avail
	bit	#1
	beq	$1
	lda	auxdat
	and	#0x7f		; mask parity bit
	cmp	#0x20
	blt	$2
	cmp	#0x7f
	beq	$2
	bsr	putchr		; print chr and exit
$2:
	plp
	rts
	eject
;
;	WAITP - Wait for a character, then read it
;
waitp:
	bit	9
	bmi	getbp	; neg when one is availible
	bra	waitp	; otherwise just wait

;
;	Read one byte from the parallel interface
;	Generate device end if bit 2 of the high
;	byte of the parallel data is non-zero
;
;	It is assumed that this routine is called
;	after it has been determined that there
;	is a character availible
;

getbp:
	lda	8		; reset CO flag
	lda	0x29
	bit	#2		; no intr?
	bne	$1		; yes.. skip

	lda	0x28		; get the byte
	pha			; save it
	lda	#0x10
	tsb	0x25		; set device end
	nop
	nop
	trb	0x25		; reset device end
	pla
	rts

$1:
	lda	0x28		; get the byte
	rts

	title	"Trap Handlers"
;
;	Warning:
;	This routine MUST be within the first
;	65k of memory, as the pbr is forced to
;	0 on a break instruction
;
; this routine is entered when a breakpoint
; exception is encountered in 816 mode
;
;	when entered, the following is on the stack
;
;   4   pbr
;   3   pc hi
;   2   pc lo
;   1   psw
;  sp-> ---
;
brk:
	rep	#0x30	; 16 bit mem/idx
;
;	save program context
;
	pha		; save target accumulator
	phd		; save target direct page register

	lda	##dirpag
	tcd		; load our direct page reg

	pla
	sta	<sdp	; save target direct page reg
	pla
	sta	<sac	; save target accumulator
	tsc
	sta	<ssp	; save stack pointer
	stx	<six	; ix
	sty	<siy	; iy

	phb
	phb
	pla
	and	##0xff
	sta	<sdb

	lda	2,s	; pc + 2 byte brk ins
	dec	a
	dec	a
	sta	<spc	; program counter at location of brk

	lda	1,s
	sta	<sps	; proc status wrd

	lda	4,s	
	and	##0xff
	sta	<spb	; pgm bank reg

	lda	<dbgsp
	tcs		; load debugger stack pointer

	phk		; set debugger dbr
	plb

	brl	dbgbrk	; enter debugger break handler

;
;	proceed from breakpoint
;
pcmd:
;
;	restore the process's registers
;
	rep	#0x20	; 16 bit memory
	tsc
	sta	<dbgsp	; save a copy of our stack pointer
	tdc
	sta	<dbgdpr	; and our direct page reg

	ldx	<six
	ldy	<siy	; restore index regs

	lda	<ssp
	tcs		; stack references to his stack now...

	lda	<spc
	sta	2,s	; load the updated pc back on the stack

	sep	#0x20	; 8 bit memory
	lda	<sdb
	pha
	plb		; load data bank reg
	lda	<spb
	sta	4,s	; load the updated pbr onto the stack
	lda	<sps
	ora	#4	; ensure interrupts disabled
	sta	1,s	; load the updated psw onto the stack

	rep	#0x30
	lda	<sac	; restore his acc.
	pei	<sdp	; restore his dir page.
	pld
;
;
;	the last thing we do is set the pgm ctr and psw
;	by doing an rti from his stack
;	(the pc was updated to the correct spot by the
;	 brk exception routine)
;
	rti			; away we go.....

;
;	Here if some hoser leans on terminal keyboard.
;	

nmi:
	pha
	lda	>0,04	; clear nmi
	pla
	rti
	end




1280_Firmware/newdb/1280.h
	title	"1280 constants"
;
;	Machine-dependent constants for the 1280
;

intvec	equ	0x7fc0	; thru 7fff, 16 long vectors,quad aligned.
nmivec	equ	0x7f84		; Soft reset/stack overflow.
brkvec	equ	0x7f80		; break instr.

auxsta	equ	0x1a		; in bank 0xf8 (control)
auxdat	equ	0x10		;   " (data)

dirpag	equ	0x3f00
dbgstk	equ	dirpag-4
inisp	equ	dbgstk-68
inipc	equ	0x0
inipsw	equ	0x34		; native mode, 8 bit mx, SEI.



;	ACE offsets (in decreasing interrupt priority level):

ACEBNK equ 0xf8		; Data bank containing ACEs.
ACEPAG equ 0		; Page containing ACEs.
aceadd equ 0		; Page offset of first ACE.
acepad equ aceadd+0	; Mouse/pad ACE.
acekbd equ aceadd+0x30	; Keyboard ACE.
acehst equ aceadd+0x20	; Host ACE.
aceaux equ aceadd+0x10	; Aux ACE.

;	ACE register offsets :

;	(These 2 accessible if bit 7 of LCR = 1)
DLL equ  0		; Divisor Latch Low byte.
DLH equ  2		; Divisor Latch High byte.

;	(These 3 accessible if bit 7 of LCR = 0)
RBR equ  0		; Receiver Buffer Reg. (read data).
THR equ  0		; Transmitter Holding Reg. (write data).
IER equ  2		; Interrupt Enable Reg.

;	(Regardless of ACELCR bit 7).
IIR equ  4		; Interrupt Ident. Reg.(read only).
LCR equ  6		; Line Control Register.
MCR equ  8		; Modem Control Reg. (not used).
LSR equ  10		; Line Status Register.
MSR equ  12		; Modem Status Reg. (not used).
SCR equ  14		; Scratch reg. (not used).
	

;
; Parallel I/O register addresses
;

devend	equ	0xff54	; write to pulse device end - intrpt host
parprt	equ	0xff42	; parallel i/o port (2 bytes).  Writing
			; the low byte sets byte assembled for
			; the host.  Some bits in the high byte are
			; writeable (ask Richard).
dmaena	equ	0xff48	; write to set ADRE - enable dma transfer
dmadsb	equ	0xff4a	; write clears ADRE - disable dma transfer
intpol	equ	0xff48	; device polling is done by inspecting 
			; bits in this word.
;  
;	0xff48 :
;	bit 7 - host command out, set if data available
;		in parallel port.
;	bit 6 - set when terminal count register(s) overflow.
;	bit 5 - set when EE prom ready for writing.
;	bit 4..0 no current use.
;
;	0xff49 :	
;	bit 7 - host data out, set when command dma word
;		available in parallel port.
;	bit 6..0 no current use.
;






1280_Firmware/newdb/1280.ini
	title	"1280 Hardware Initialization"
	psect	code

dbgini:
	php
	sep	#0x20	; 8 bit memidx

	bsl	auxini	; init aux port

	phk			; get dbgr program bank
	pla
	sta	>0,nmivec+3
	sta	>0,brkvec+3
	lda	#0x5c		; jmp >pbr,addr instr.
	sta	>0,nmivec
	sta	>0,brkvec

	rep	#0x20	; 16 bit memidx

	per	brk
	pla
	sta	>0,brkvec+1	; init brk vector

	per	nmi
	pla
	sta	>0,nmivec+1	; init nmi vector
	plp
	rts


auxini:
	php			; save current m/x mode
	phb			; save dbr
	phk			; set our dbr = pbr
	plb

	sep	#0x30		; set 8 bit m/x

	per	$inidat		; push address of init data table
	per	$inireg		; push address of register list
	ldy	#0		; init index into tables
$loop:
	lda	(1,s),y		; get an ACE register index
	tax			; put index in x register
	lda	(3,s),y		; get initial value for the ACE reg
	sta	>ACEBNK,aceaux,x
	iny			; point to next value/register
	cpy	#$inireg-$inidat ; end of list ?
	bne	$loop		; branch if no, do the next one

	rep	#0x30		; set 16 bit m/x for stack cleanup
	pla			; remove table addresses from stack
	pla	

	plb			; restore callers dbr
	plp			; restore callers m/x mode
	rts

;
; inidat[i] goes in ACE register inireg[i] to init the ACEs.
;

$inidat:
	dcb	128		; LCR to select DDL
	dcb	6		; DLL for 19200 baud
	dcb	0		; DLH for 19200 baud
	dcb	4+2		; LCR to deselect DDL, set data format
	dcb	0		; IER to disable interrupts
	dcb	8		; MCR to activate !OUT2, which
				; enables ACE output.
$inireg:
	dcb	LCR
	dcb	DLL
	dcb	DLH
	dcb	LCR
	dcb	IER
	dcb	MCR

	end
	




1280_Firmware/newdb/1280.io
	title	"Physical I/O Routines"
	psect	code

;
;	non-interrupt driven putchr.
;	output a byte in the accumulator
;
XON	equ	0x11
XOFF	equ	0x13

putchr:
	php
	phd
	pea	##dirpag
	pld
	sep	#0x20		; 8 bit mem
	pha			; save chr to print


	bit	<xoffed
	bpl	$2
;
; We're XOFFed, wait for XON
;
$1:	lda	>ACEBNK,auxsta	; Data ready ?
	bit	#1
	beq	$1
	lda	>ACEBNK,auxdat	; Is it XON ?
	and	#0x7f
	cmp	#XON
	bne	$1
	lda	#128
	trb	<xoffed
	bra	$wai
;
; Check for XOFF 
;

$2:
	lda	>ACEBNK,auxsta
	bit	#1
	beq	$wai
	lda	>ACEBNK,auxdat
	and	#0x7f
	cmp	#XOFF
	beq	$1
	sta	<ungetc
	lda	#64
	tsb	<xoffed
;
; send the char
;
$wai:	lda	>ACEBNK,auxsta	; wait until aux xmtr is free
	bit	#32
	beq	$wai

	pla			; get the chr
	sta	>ACEBNK,auxdat	; write it out

	pld
	plp			; restore memory mode
	rts

;
;	non-interrupt driven getchr
;	wait for a character from the aux port
;	return chr in accumulator when received
;

getchr:
	php
	phd
	pea	##dirpag
	pld
	sep	#0x20			; set 8 bit memory

	lda	#64
	trb	<xoffed
	beq	$1
	lda	<ungetc
	bra	$2
$1:
	lda	>ACEBNK,auxsta		; wait for chr avail
	bit	#1
	beq	$1
	lda	>ACEBNK,auxdat

$2:	and	#0x7f			; mask parity bit
	cmp	#0x20
	blt	$3
	cmp	#0x7f
	beq	$done
	bsr	putchr			; print chr and exit
	bra	$done
$3:
	cmp	#XON
	bne	$4
	stz	<xoffed
	bra	$1			; wait for real char
	bra	$done
$4:
	cmp	#XOFF
	bne	$done
	lda	#128
	tsb	<xoffed
	bra	$1			; wait for real char
$done:
	pld
	plp
	rts
	eject
;

waitp:
	php
	rep	#0x20
$1:	lda	>0,intpol-1
	bpl	$1
	lda	>0,parprt
	bit	##0x0200
	bne	$2
	sta	>0,devend
$2:	and	##0xff
	plp
	rts

	title	"Trap Handlers"
;
;
; this routine is entered when a breakpoint
; exception is encountered in 816 mode
;
;	when entered, the following is on the stack
;
;       4 pbr
;       3 pc hi
;       2 pc lo
;       1 psw
;  sp-> ---
;
brk:
	rep	#0x30	; 16 bit mem/idx
;
;	save program context
;
	pha			; save his acc
	phd			; and direct page
	pea	##dirpag	; set dbgr direct page
	pld
	pla			; stash his dir page 
	sta	<sdp		; and acc
	pla
	sta	<sac

	tsc
	sta	<ssp	; save stack pointer

	stx	<six	; ix
	sty	<siy	; iy

	lda	2,s	; pc + 2 byte brk ins
	dec	a
	dec	a
	sta	<spc	; program counter at location of brk

	lda	1,s
	sta	<sps	; proc status wrd

	lda	4,s	
	and	##0xff
	sta	<spb	; pgm bank reg

	phb
	phb
	pla
	and	##0xff
	sta	<sdb	;data bank reg

;	lda	<dbgsp
;	tcs		; load debugger stack pointer

	phk		; set dbgr dbr
	plb

	brl	dbgbrk

;
;	Here on soft reset or stack overflow.
;	

nmi:
	brl	dbg
;
;	proceed from breakpoint
;
pcmd:
;
;	restore the process's registers
;
	rep	#0x30	; 16 bit memory
	tsc
	sta	<dbgsp	; save a copy of our stack pointer

	ldx	<six
	ldy	<siy	; restore index regs

	lda	<ssp
	tcs		; stack references to his stack now...

	lda	<spc
	sta	2,s	; load the updated pc back on the stack

	sep	#0x20	; 8 bit memory
	lda	<sdb
	pha
	plb		; load data bank reg
	lda	<spb
	sta	4,s	; load the updated pbr onto the stack
	lda	<sps
	ora	#4	; ensure interrupts disabled
	sta	1,s	; load the updated psw onto the stack

	rep	#0x30
	lda	<sac	; restore his acc.
	pei	<sdp	; restore his dir page.
	pld
;
;
;	the last thing we do is set the pgm ctr and psw
;	by doing an rti from his stack
;	(the pc was updated to the correct spot by the
;	 brk exception routine)
;
	rti			; away we go.....





1280_Firmware/newdb/ace.h


;	These routines init and exercise the 4
;	INS8250s (ACEs)	used in the 1280.

;	ACE offsets (in decreasing interrupt priority level):

	ACEBNK equ 0xf0		; Data bank containing ACEs.
	ACEPAG equ 0		; Page containing ACEs.
	aceadd equ 0		; Page offset of first ACE.
	acepad equ aceadd + 0	; Mouse/pad ACE.
	acekbd equ aceadd + 0x30; Keyboard ACE.
	acehst equ aceadd + 0x20; Host ACE.
	aceaux equ aceadd + 0x10; Aux ACE.

;	ACE register offsets :

;	(These 2 accessible if bit 7 of ACELCR = 1)
	ACEDLL = 0		; Divisor Latch Low byte.
	ACEDLH = 2		; Divisor Latch High byte.

;	(These 3 accessible if bit 7 of ACELCR = 0)
	ACERBR = 0		; Receiver Buffer Reg. (read data).
	ACETHR = 0		; Transmitter Holding Reg. (write data).
	ACEIER = 2		; Interrupt Enable Reg.

;	(Regardless of ACELCR bit 7).
	ACEIIR = 4		; Interrupt Ident. Reg.(read only).
	ACELCR = 6		; Line Control Register.
	ACEMCR = 8		; Modem Control Reg. (not used).
	ACELSR = 10		; Line Status Register.
	ACEMSR = 12		; Modem Status Reg. (not used).
	ACESCR = 14		; Scratch reg. (not used).
	




1280_Firmware/newdb/bank.lst
1280.io:$1:	lda	>0xf8,auxsta	; Data ready ?
1280.io:	lda	>0xf8,auxdat	; Is it XON ?
1280.io:	lda	>0xf8,auxsta
1280.io:	lda	>0xf8,auxdat
1280.io:$wai:	lda	>0xf8,auxsta	; wait until aux xmtr is free
1280.io:	sta	>0xf8,auxdat	; write it out
1280.io:	lda	>0xf8,auxsta		; wait for chr avail
1280.io:	lda	>0xf8,auxdat




1280_Firmware/newdb/dbg.map
�
Page 1    (dbgram.asm)	Wings Assembler
Symbol Table

bkpcnt   0014 4000     bkptbl   0000 4000     bkpval   001e 4000     
bmode    0047 4000     bptnum   0045 4000     byte     0001 c800     
curadr   003f 4000     daccum   0035 4000     dbgdpr   004d 4000     
dbgpbk   004f 4000     dbgsp    004b 4000     digcnt   0039 4000     
dirlen   0051 4000     dirpg    0000 8000     nextin   003b 4000     
onebyt   0043 4000     quad     0004 c800     sac      0027 4000     
sdb      0033 4000     sdp      002d 4000     six      0029 4000     
siy      002b 4000     spb      0025 4000     spc      0023 4000     
sps      0031 4000     sscnt    0049 4000     ssp      002f 4000     
word     0002 c800     

32 Total Symbol Tbl Entries
Core Allocated = 074434




1280_Firmware/newdb/dbgmsg.asm
	title	"Debugger Constants"
	psect	code
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
;
; constants, data, and other trivia..
;
; normally at the end of rom
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

hextbl:	dcs	"0123456789abcdef"
vermsg:	dcs	"\r\nWings Dbgr 1.0\0"
prompt:	dcs	"\r\n*\0"
nulmsg:	dcs	"{null}\0"
offmsg:	dcs	" ------\0"
regmsg:	dcs	"\n\r    <pc>  <ac>  <ix>   "
	dcs	"<iy>  <dp> <sp> <ps> "
	dcs	"<b0>   <b1>   <b2>   <b3>"
	dcs	"   <ss>\n\r   \0"
bpserr:	dcs	"\r\nCan't set bp there\r\n\0"
unkbkp: dcs	" Unknown brk\r\n\0"
	eject
;
;	the help message
;
hlpmsg:	dcs	"\n\r"
	dcs	" s       single step  "
	dcs	" p  continue from bkpt  "
	dcs	" g   load pc and jmp\n\r"
	dcs	" h    print help msg  "
	dcs	" /           open word  "
	dcs	" \         open byte\r\n"
	dcs	" ^         open prev  "
	dcs	" lf          open next  "
	dcs	" r      display regs\r\n\n"
	dcs	" ;b      reset bkpts  "
	dcs	" <adr>;b    set bkpt 0\n\r"
	dcs	" ;nb    reset bkpt n  "
	dcs	" <adr>;nb    set bpt n\r\n\n"
	dcs	" <val>;a      ld acc  "
	dcs	" <val>;x    ld index x  "
	dcs	" <val>;y  ld index y\n\r"
	dcs	" <val>;s  ld stk ptr  "
	dcs	" <val>;p    ld pgm ctr  "
	dcs	" <val>;z  ld dir reg\n\r"
	dcs	" <val>;d  ld dat bnk  "
	dcs	" <val>;k    ld pgm bnk  "
	dcs	" <val>;f      ld psw\n\r"
	dcs	" <adr>;r    reset regs\0"

;		  pc ac  ix  iy dp sp  ps
regfmt: dcs	"%la %x %la %la %x %x  %b \0"
opnwfmt:	dcs	"%la %x \0"
opnbfmt:	dcs	"%la %b \0"
addfmt:	dcs	" %la\0"
crlfsp3: dcs	"\r\n   \0"

	end




1280_Firmware/newdb/dbgr.asm

	title "Debugger Cold Start"
;
; A Small Debugger for the 65802/816
;
; Author:	A. Kossow     (AED)
; Version:	X1.0	(June 1984)
;
; Commands are of the form:
;
; <hex adr><cmd> or <cmd>
;
; Valid operators are:
;
; lf	open next seq wrd or byt loc
; ^	open prev seq wrd or byt loc
; /	reopen wrd loc last opened
; \	reopen byt loc last opened
; <adr>/	open new word loc
; <adr>\	open new byte loc
;
;
; ;b		reset breakpoints
; ;nb		reset breakpoint (0-3)
; <adr>;b	set breakpoint 0
; <adr>;nb	set breakpoint   (0-3)
;
; ;c		reset bpt counts
; ;nc		reset bpt count n
; <val>;c	set bpt 0 count to <val>
; <val>;nc	set bpt n count to <val>
; 
; r		display processor & breakpoint registers
; ;r		reset registers to initial state
;
; <adr>;m	display 16 memory locations starting at <adr>
; m		and advance to <adr> + 16.
;
; <adr>;i	disassemble <adr> and advance to next instr.
; i
;
; <adr>;g	start program execution at <adr>
;
; <val>;a	load accumulator with <val>
; <val>;p	load program counter with <val>
; <val>;s	load stack pointer with <val>
; <val>;x	load x register with <val>
; <val>;y	load y register with <val>
; <val>;z	load direct register with <val>
; <val>;f	load processor status reg with <val>
; <val>;d	load data bank register with <val>
; <val>;k	load program bank register with <val>
;
; '		display current instruction
; s		single step instruction mode
; p		proceed from breakpoint
; h		<help>  dump command summary
;
; Note:		When actually in the debugger,  interrupts
;		are disabled. As a result,  communications
;		with the terminal are not interrupt-driven
;	
	title	" "
;
;
; Debugger memory layout:
;
;		debugger variables
; dpr-> dirpag>	------------------
;		------------------ 4 byte firewall
; sp ->	dbgstk>	------------------
; (dbgr)	debugger stack (64 bytes)
;		------------------ 4 byte firewall
; sp ->	inisp>	------------------
; (user)	test pgm stack
;

dirpg	equ	1		; psect of direct page data
code	equ	0		; psect of code

byte	equ	1		; length of a byte
word	equ	2		; length of a word
long	equ	3		; length of a long adr
quad	equ	4		; length of a quadbyte (32 bits)
				;
trace 	equ	8		; flag bits in bmode
resume	equ	16
 
	title	"Debugger Entry Point"
	psect	code
;
;	debugger cold entry point
;
dbg::
	sei		; disable interrupts
	clc
	xce		; go to native mode

	rep	#0x30	; 16 bit memory / index

	lda	##dbgstk
	tcs		; run from our own stack

	pea	##dirpag
	pld		; run from our own direct page

	bsl	dbgini	; do cold start initialization

;
;	set up debugger direct page
;
	stz	<0	; first location
	ldx	##dirpag
	ldy	##dirpag+1
	lda	##dirlen-2
	mvn	>0,>0	; clear it out

	sep	#0x20		; 8 bit mem		

	phk			; set debugger data bank=pgm bank 
	plb
	phk			; also save it for future reference
	pla
	sta	<dbgpbk
;
;	print startup msg and go
;
	per	vermsg
	bsl	putstr
	brl	rstregs		; jmps to cmd loop after rsting regs

;
;	Enter here from break trapper after
;	capturing context of user program.
;	Check if we knew about this breakpoint
;	and print an error if we didn't
;

dbgbrk:
	rep	#0x30
	ldx	##16
$loop:
	lda	<bkptbl,x
	cmp	<spc		; <spc = break addr ?
	bne	$1		; branch if no
	lda	<bkptbl+2,x	; get pbr for this bkpt
	bpl	$1		; also branch if this bkpt not busy
	and	##0xff
	cmp	<spb
	beq	$found		; known bkpt if yes

$1:	cpx	##0		; more bkpts ?
	beq	$2		; branch if no
	dex			; point x to next bkpt entry
	dex
	dex
	dex
	bra	$loop
;
;	no match, print an error
;

$2:	per	unkbkp
	bsl	putstr		; print error msg
	bra	$debug		; enter debug command loop

;
;	restore the instruction at breakpoint
;

$found:
	txa			; convert bkptbl index
	lsr	a		; to bkpval index - map
	lsr	a		; (0,4,8...) to (0,1,2...)
	tax			; save bkpval index in x

	lda	<spc		; set up current addr, pbr
	sta	<curadr
	lda	<spb
	sta	<curadr+2

	sep	#0x20		; 8 bit mem
	lda	<bkpval,x	; get val to replace
	sta	[<curadr]	; replace break with real instr.

;
;	figure out what mode of break occurred.
;	possibilities and actions are 
;	trace -	single-step , but don't enter command loop
;		unless current instruction is a goto,
;	step  - single-step, but don't enter command loop
;		unless count = 0 (execute count instructions),
;	normal- user-set break, don't enter command loop
;		unless count = 0 (execute current instr count times)
;		if count <> 0, set a break at next executable for ...
;	resume- set the break at the PREVIOUS instruction and
;		resume execution.  This restores the break that was
;		undone to execute the previous instruction.
;		
	lda	<bmode		; get mode of previous break
	bit	#trace		; trace mode ?
	bne	$trace		; branch if trace mode
	bit	#resume		; previous break set by user ?
	bne	$resume		; yes, go restore it
	bra	$normal		; user or ss bkpt
$trace:
	lda	<bkpval,x	; get current instruction
	bsl	tstgoto		; current instr a goto ?
	bcc	$t1		; branch if no
	brl	$debug		; enter command loop if goto
$t1:	brl	tcmd		; not goto, resume execution.

;
;	restore a user bkpt - number in <bmode.
;

$resume:
	rep	#0x20			; 16 bit mem
	lda	<bmode			; get bp number to restore
	stx	<bmode			; clear resume flag and save
					; bkpt number
	and	##3		
	asl	a			; make index to bkptbl
	asl	a
	tax
	lda	<bkptbl,x		; get user break addr
	sta	<nextin
	lda	<bkptbl+2,x
	sta	<nextin+2
	sep	#0x20			; 16 bit mem
	lda	#0			; restore user break
	sta	[<nextin]
	ldx	<bmode
	cpx	##4
	blt	$normal
	brl	pcmd			; resume execution

;
;	dec bp counter and resume if not 0
;

$normal: 
	rep	#0x20		; 16 bit mem
	txa			; make index into bp counters
	asl	a
	tax
	dec	<bkpcnt,x	; dec count for this bkpt
	beq	$debug		; counted down, enter command loop

	txa			; get bpt number
	lsr	a
	cmp	##4		; single step bkpt ?
	bge	$n1		; yes, don't set resume flag
	ora	##resume	; set mode so that next break
	sta	<bmode		; will restore this one (bp num
$n1:				; in least 2 bits of <bmode)
	brl	scmd		; resume in single step fashion
		
	
$debug:
	bsl	putsp
	bsl	dasm		; do the disassembly
	
;
;	print bp counts
;

	pei	<bkpcnt+0
	pei	<bkpcnt+2
	pei	<bkpcnt+4
	pei	<bkpcnt+6
	pei	<bkpcnt+8
	pea	##10		; printf arg byte count
	per	$ctfmt		; bp count format
	bsl	printf		; output counts

	per	crlfsp3
	bsl	putstr	; crlf and 3 spaces
	brl	rcmd1	; print all the registers
			; will jump to the cmd loop when done

$ctfmt: dcs	"   %x %x %x %x %x\0"

	title	"Command Decoder"
;
;	Main command loop
;	Get a chr from the keyboard and do something with it
;
cmdloop:
	rep	#0x30		; 16 bit mem/idx
	stz	<daccum
	stz	<daccum+2	; clear out digit accumulator
	stz	<digcnt		; no digits in the accumulator

	lda	##0xffff
	sta	<bptnum		; no special bp in mind yet
	stz	<bmode		; clear break mode flags
	per	prompt
	bsl	putstr
;
;	enter here if you don't want to change the digit accumulator
;	or output a prompt
cmdl1:
	bsl	getchr
;
;	enter here with a chr ready in the accumulator
cmdl2:
	sep	#0x20		; 8 bit mem
;
;	Scan for a valid command character...
;
	cmp	#'\'	;'\'
	bne	$1
;
;	\ = open currently selected address
;	    accesses will be one byte at a time
;
	lda	#1
	sta	<onebyt
	bra	$2

$1:	cmp	#'/'		; '/'
	bne	$3
;
;	/ = open currently selected address
;	    accesses will be two bytes at a time
;

	stz	<onebyt

$2:	
	lda	<digcnt		; new address entered?
	beq	$21		; nope, use old one

	rep	#0x20		; 16 bit memory
	lda	<daccum		; update open address
	sta	<curadr
	lda	<daccum+2
	sta	<curadr+2
$21:
	bsl	crlf
	brl	opencmd		; open the memory location

$3:
	cmp	#0x0a
	bne	$4
;
;	\n = increment currently open address by 1 or 2
;	     increment stays within a 65k boundary
;
	rep	#0x20
	inc	<curadr		; bump curadr to next byte
	lda	<onebyt		; need to bump again for word ?
	ror	a
	bcs	$31		; branch if no
	inc	<curadr		; now curadr points to next word

$31:
	bsl	crlf
	brl	opencmd

$4:
	cmp	#'^'		; '^'
	bne	$5
;
;	^ = decrement currently open address and examine it
;	    decrement stays within 65k boundary
;
	rep	#0x20
	dec	<curadr
	lda	<onebyt
	ror	a
	bcs	$41
	dec	<curadr
$41
	bsl	crlf
	brl	opencmd

$5:
	cmp	#';'
	bne	$6
;
;	; - commands starting with semi-colon
;	    ;r ;b ;#b ;a ;x ;y ;f ;s ;i
;
	brl	semicmd
$6:
	cmp	#'s'
	bne	$7
;
;	s - single step (once)
;
	brl	scmd

$7:
	cmp	#'t'
	bne	$71
;
;	t - execute until next 'goto'
;
	brl	tcmd
$71:
	cmp	#'p'
	bne	$8
;
;	p - proceed from breakpoint
;
	brl	pcmd

$8:
	cmp	#'h'
	bne	$9
;
;	h - print the help message
;
	per	hlpmsg
	bsl	putstr
	brl	cmdloop

$9:
	cmp	#'r'
	bne	$10

;
;	r - print registers
;
	brl	rcmd

$10:
	cmp	#0xd
	bne	$11
;
;	<cr> - ignored
;
	brl	cmdloop

$11:
	cmp	#0x27
	bne	$12
;
;	' - disassemble current location
;
	bsl	dasm
	brl	cmdloop

$12:
	cmp	#'m'
	bne	$13
;
;	m - memory dump of cur adr
;
	brl	mcmd

$13:
	cmp	#'l'
	bne	$14
;
;	l - load ram from parallel link
;
	bsl	lcmd
	brl	cmdloop

$14:
	cmp	#'i'
	bne	$xx
;
;	i - disassemble and advance
;
	brl	icmd
		
;
;	check for numeric input
;
$xx:
	bsl	ishex
	bcs	badchr		; not a digit, don't know what
				; it is
	bsl	xtol
	sep	#0x20		; 8 bit mem
	brl	cmdl1		; try for more chrs
;
;	echo a '?' for unknown commands
;
badchr:
	lda	#'?'		; echo ? for unknown cmds
	bsl	putchr
	brl	cmdloop		; carry set if not

	title	"Examine a Location"
;
; open a location specifed by open adr
;
opencmd:
	rep	#0x30		; 16 bit index and memory
	pei	<curadr+2	; get value for data bank reg
	pei	<curadr		; get address of data
	lda	[<curadr]	; get the data
	pha			; save it 
	pea	##6		; push arg byte count
	lda	<onebyt
	ror	a		; display data byte or word?
	bcs	$1		; branch if byte
	per	opnwfmt		; push format string pointer
	bra	$2		; for word opens
$1:	
	per	opnbfmt		; push open byte fmt pointer
$2:
	bsl	printf		; print dbr,addr,data
;
;	initialize the digit accumulator for a new value to store
;
	stz	<digcnt		; clear out digit count	
	stz	<daccum
	stz	<daccum+2	; reset digit accumulator
$3:
	bsl	getchr
	sep	#0x20
	cmp	#0xd		; <cr> = store current val
	bne	$4
	bra	$8		; all updates done below
$4:
	cmp	#0xa		; <lf> = store and incr open adr
	bne	$5
	bra	$8		; all updates done below
$5:
	cmp	#'^'		; <^> = store and decr open adr
	bne	$6
	bra	$8		; all updates done below
$6:
	cmp	#0x27		; '  = disassemble this location
	bne	$7
	bsl	dasm		; output opcode,operands
	brl	cmdl1		; go get next char

$7:	bsl	ishex
	bcs	$10		; nope
	bsl	xtol
	bra	$3
;
;	update the currently open location
;	if there are any digits in the digit accumulator
$8:
	pha			; save the character
	lda	<digcnt
	beq	$9		; no digits, just exit

	lda	<onebyt		; update byte or word ?
	bne	$81		; branch if byte
	rep	#0x20		; word - set 16 bit mem
$81	lda	<daccum		; get data byte/word
	sta	[<curadr]	; store it 

$9	sep	#0x20		; restore 8 bit mem
	pla			; restore character
$10:
	brl	cmdl2		; finish decoding in the main loop

	title	"Semi-colon Command Decoder"
;
; process a command with a semi colon
;
semicmd:
	bsl	getchr

	cmp	#'i'		; i-disassemble & advance
	bne	$1
	brl	icmd
$1:
	cmp	#'c'
	bne	$1a
	brl	ccmd
$1a:
	cmp	#'b'		; b-breakpoint
	bne	$2
	brl	bcmd
$2:
	cmp	#'m'		; m-dump mem
	bne	$3
	brl	mcmd
$3:
	cmp	#'g'		; g-go
	bne	$4
	brl	gcmd

$4:
	cmp	#'a'		; a-load acc
	bne	$5
;
	ldx	<daccum
	stx	<sac
	brl	cmdloop

$5:
	cmp	#'s'		; s-load sp
	bne	$6
;
	ldx	<daccum
	stx	<ssp
	brl	cmdloop

$6:
	cmp	#'x'		; x-load ix
	bne	$7
;
	ldx	<daccum
	stx	<six
	brl	cmdloop

$7:
	cmp	#'y'		; y-load iy
	bne	$8
;
	ldx	<daccum
	stx	<siy
	brl	cmdloop

$8:
	cmp	#'z'		; z-load dpr
	bne	$9
;
	ldx	<daccum
	stx	<sdp
	brl	cmdloop

$9:
	cmp	#'f'		; f-load psw
	bne	$10
;
	lda	<daccum
	sta	<sps
	brl	cmdloop

$10:
	cmp	#'d'		; d-load dbr
	bne	$11
;
	lda	<daccum
	sta	<sdb
	brl	cmdloop

$11	cmp	#'k'		; k-load pbr
	bne	$12
;
	lda	<daccum
	sta	<spb
	brl	cmdloop

$12:	
	cmp	#'p'		; p-load pc
	bne	$13
;
	ldx	<daccum
	stx	<spc
	brl	cmdloop

$13:
	cmp	#'r'		; r-reset registers
	bne	sem14
;
;	reset all registers to intial state
;
rstregs:
	rep	#0x20
	lda	##inisp-4
	sta	<ssp
	lda	##inipc
	sta	<curadr		; default current adr is code base
	stz	<curadr+2
	stz	<onebyt
	inc	<onebyt		; default to 1 byte open
	stz	<sscnt		; default to 1 instr s step
	inc	<sscnt
	sta	<spc
	stz	<sdp
	stz	<six
	stz	<siy
	stz	<sac
	stz	<sdb
	stz	<spb
	sep	#0x20
	lda	#inipsw
	sta	<sps		; 8 bit a, 8 bit x, intr off
	brl	cmdloop
;
;	allow one digit from 0 -> 3 for a breakpoint
sem14:
	sec
	sbc	#'0'
	cmp	#5
	bge	$xx	

	sta	<bptnum
	stz	<bptnum+1
	brl	semicmd		; get the rest of the ';' cmd
;
;	unknown cmd, print a ?
$xx:
	lda	#'?'		; unrecognized cmd
	bsl	putchr
	brl	cmdloop		; all done

	title	"GO command"
;
;	;g	start processor execution
;
gcmd:
	sep	#0x20		; 8 bit memory
	bsl	crlf

	lda	<digcnt
	beq	$1		; no new adr specifed, use old one

	ldx	<daccum
	stx	<spc		; update pc
	ldx	<daccum+2
	stx	<spb
$1:	brl	pcmd		; restore user context and 
				; resume execution

	title	"Register Display"
;
;	r	display register list
;
rcmd:
;
;	display header
	per	regmsg
	bsl	putstr
;
;	r cmd alternate entry
;	(doesn't print header)
rcmd1:
	rep	#0x30		; 16 bit memory/ index
;	
;	display	pc		<pc>
	pei	<spb
	pei	<spc
;
;	display accumulator	<ac>
	pei	<sac
;
;	display ix		<ix>
	pei	<sdb
	pei	<six
;
;	display	iy		<iy>
	pei	<sdb
	pei	<siy
;
;	display dir pg reg	<dp>
	pei	<sdp
;
;	display	stk ptr		<sp>
	pei	<ssp
;
;	display flags		<ps>
	pei	<sps

	pea	##20		; # arg bytes to printf
	per	regfmt		; format string pointer
	bsl	printf
;
;	display breakpoints	(0-4)

	ldx	##0
	ldy	##5		; number of bkpts and ss bpt

bploop:
	lda	<bkptbl+2,x	; get high byte bp
	bmi	bpl1		; negative means bp is valid
	per	offmsg
	bsl	putstr		; just print '------ '
	bra	bpl2
bpl1:
	pha
	lda	<bkptbl,x	; get low byte bp
	pha
	pea	##4
	per	addfmt
	bsl	printf
bpl2:
	inx
	inx
	inx
	inx			; point to next bp
	dey
	bne	bploop

	brl	cmdloop

	title	"Set/Reset Breakpoints"
;
;	;c	set/clear breakpoint counts
;
ccmd:
	rep	#0x20
	lda	<digcnt		; value entered ?
	bne	$1		; yes, branch
	lda	##1		; no, set default value
	sta	<daccum
$1:	lda	<bptnum		; bp number entered ?
	bpl	$setcnt		; yes, do that one
;
;	set all counts
;
	lda	<daccum
	sta	<bkpcnt+0
	sta	<bkpcnt+2
	sta	<bkpcnt+4
	sta	<bkpcnt+6
	brl	cmdloop
;
;	set count for specified bkpt
;

$setcnt:
	lda	<bptnum		; get bkpt number
	asl	a		; convert to bkpcnt index
	tax
	lda	<daccum		; get count value
	sta	<bkpcnt,x	; store in bkpt counter
	brl	cmdloop

;
;	;b	set/reset breakpoints
;
bcmd:
	lda	<digcnt
	beq	rstbp		; no digits means reset bpt(s)
;
;	set a breakpoint
;
	lda	<bptnum
	bpl	setbp		; a specific bp was asked for, do that one
;
;
	lda	#0		; default bp is zero
setbp:
	rep	#0x30		; 16 bit idx/ mem
	and	##0x0003	;

	asl	a
	asl	a		; multiply index by 4
	tax			; put adr into x
	lda	<daccum
	sta	<bkptbl,x	; set 2 low bytes
	lda	<daccum+2
	ora	##0xff00	; set bkpt busy flag
	sta	<bkptbl+2,x	; set 2 high bytes

;
;	before we set the break, save the instr at the
;	break addr in bkpval.  the break service routine
;	will restore it for execution by pcmd.
;	also set counter for bp to 1.

	txa			; convert bkptbl index to
	lsr	a		; bkpcnt index
	tax
	lda	##1		; set bp count to 1.
	sta	<bkpcnt,x

	txa			; make index into bkpval
	lsr	a	
	tax

	sep	#0x20

	lda	[<daccum]	; get the instr
	sta	<bkpval,x	; squirrel it away

	lda	#0		; BRK instruction
	sta	[<daccum]	; try to set the breakpoint
	lda	[<daccum]	; see if the breakpoint got set
 	beq	setb1		; branch if probably it did
	
	txa			; get bp number in acc
	bsl	clrbpt		; go undo what we did
	per	bpserr		; couldn't set bp - PROM or NXM.
	bsl	putstr
setb1:
	brl 	cmdloop
;
;	reset a breakpoint
;

rstbp:
	lda	<bptnum
	bpl	$2		; no bkpt num means reset all bps

	lda	#3
$1:	bsr	clrbpt
	dec	a
	bpl	$1	
	brl	cmdloop
$2:
	bsr	clrbpt
	brl	cmdloop

;
;	clear a breakpoint - enter with bkpt 
;	number in acc.  if bp was busy, restores
;	original instr.  in any case resets bp
;	count and addr.
;

clrbpt:
	php
	rep	#0x30
	pha
	phx
	phy

	and	##3		; clear all but bp tbl idx
	tax
	lda	<bkpval,x	; get saved instruction.
	pha			; save it on stack.

	txa			; make index into bkpcnt table.
	asl	a
	tax

	stz	<bkpcnt,x	; set count to default (1)
	inc	<bkpcnt,x

	txa			; make index into bkptbl
	asl	a
	tax

	lda	<bkptbl,x	; get address of break.
	sta	<nextin		; store in <nextin.
	lda	<bkptbl+2,x
	sta	<nextin+2
	bpl	$1		; skip next step if bp wasn't set.
	
	sep	#0x20
	lda	1,s		; get the instruction
	sta	[<nextin]	; put it back
$1:
	ply			; clean stack

	rep	#0x20
	stz	<bkptbl,x	; reset bp addr.
	stz	<bkptbl+2,x

	ply
	plx
	pla
	plp	
	rts

	title	"Memory Dump"
;
;	;m	memory dump
;	dump memory starting at [<daccum]
;

mcmd:	
	lda	<digcnt		; new address entered ?
	beq	$0		; branch if no.

	per	crlfsp3		; output crlf and 3 spaces
	bsl	putstr		; subsequent ;m

	ldx	<daccum		; move new addr to <curadr.
	stx	<curadr
	ldx	<daccum+2
	stx	<curadr+2
;
;	display address of mem to be dumped.
;
$0:
	pei	<curadr+2	; push dump bank.
	pei	<curadr		; push dump address.
	pea	##4		; push arg byte count.
	per	addfmt		; push ptr to format string.
	bsl	printf		; display bank,address.

	sep	#0x30		; set 8 bit M/X
	ldx	#16		; and a count of 16
	ldy	#0
$1:
	bsl	putsp		; output a blank
	lda	[<curadr],y	; get a byte
	bsl	btox		; print in hex
	iny			; point to next byte
	dex			; decrement count
	bne	$1		; loop for all 16

	bsl	putsp		; output 2 spaces
	bsl	putsp
	ldx	#16		; reload count
	ldy	#0
$2:
	lda	[<curadr],y	; get the chr
	and	#0x7f		; mask parity bit
	cmp	#0x20		; check for printable
	bge	$3		; >= space ?
	lda	#'.'		; no, print dot
$3:	cmp	#0x7f		; del char ?
	blt	$4		; no
	lda	#'.'
$4:	bsl	putchr

	iny			; adv ptr
	dex			; dcr count
	bne	$2		; loop back while > 0

	rep	#0x30
	clc
	lda	<curadr		; get the adr
	adc	##16
	sta	<curadr		; move cur adr up by 16
	brl	cmdloop

;
; i command - disassemble instruction at curadr then
;	 advance curadr to the next instruction
;

icmd:
	rep	#0x30
;
;	update <curadr if new address entered
;
	lda	<digcnt
	and	##0xf
	beq	$1
	lda	<daccum
	sta	<curadr
	lda	<daccum+2
	sta	<curadr+2
$1:
	pei	<curadr+2	; output current address
	pei	<curadr
	pea	##4
	per	$lafmt
	bsl	printf
	
	lda	[<curadr]	; get opcode 
	bsl	inslen		; get # bytes in instruction
	pha			; save for updating curadr

;
;	output the instruction bytes
;
	tax
	ldy	##0
$2:	lda	[<curadr],y
	bsl	btox
	iny
	dex
	bne	$2

;
;	output some spaces to line things up
;
$3:	bsl	putsp
	bsl	putsp
	iny
	cpy	##5
	bne	$3

;
;	output disassembly
;

	bsl	dasm

;
;	now point curadr at the next instruction
;

	pla				; recover instr length

	clc				; bump curadr
	adc	<curadr
	sta	<curadr
	brl	cmdloop

$lafmt:	dcs	"  %la \0"

	title	"Single Step"


;
; s - do single stepping
;
; this is painful on a 816 since each instruction
; must be disassembled to determine where to place
; the next break.
;

tcmd:
	rep	#0x30
	lda	##trace		; set break mode to trace
	sta	<bmode
	bra	scmd1
scmd:
	rep	#0x30		; 16 bit M/X
	lda	##trace		; clear break trace mode
	trb	<bmode	
	lda	<sscnt
	sta	<bkpcnt+8
scmd1:
	lda	<spc		; point nextin at current instruction
	sta	<nextin
	lda	<spb
	sta	<nextin+2

	bsl	nxtexe		; point nextin at next instr to run

	lda	[<nextin]	; get the instruction
	and	##0xff		
	bne	$1		; branch if it's not a break
	stz	<bkptbl+18	; clear busy flag
	brl	pcmd		; break already set
$1:
;
; set break at next instruction to execute
;
	lda	<nextin		; save break address in table
	sta	<bkptbl+16
	lda	<nextin+2
	ora	##0xff00	; set break busy flag
	sta	<bkptbl+18

	sep	#0x20		; 8 bit memory/ 16 bit idx
	lda	[<bkptbl+16]	; get the opcode at that adr
	sta	<bkpval+4	; save the opcode value
	lda	#0		; brk instruction
	sta	[<bkptbl+16]	; try to set the break
	lda	[<bkptbl+16]	; see if we did
	beq	$2		; branch if (probably) successful
	per	bpserr		; couldn't set bp, ROM or nxm
	bsl	putstr
$2:
	rep	#0x30
	brl	pcmd		; start it up with an implied 'p'

	title	"Binary Conversions"
;
; wtox - convert 16 bit accumulator to ascii
; convert 16 bit integer to ascii hex
; and output to aux port
;
wtox:
	php
	rep	#0x20	; set 16 bit memory
	pha		; save accum
	xba		; get high byte
	bsr	btox
	lda	1,s	; get low byte
	bsr	btox
	pla		; restore accumulator
	plp
	rts

;
; btox - convert 8 bit accumulator to ascii
;
; convert 8 bit integer to ascii hex
; and output to aux port
;
;
btox:
	php		; save memory mode
	rep	#0x20	; set to 16 bit memory
	pha		; save all 16 bits of accumulator
	ror	a	; get high nibble of low byte
	ror	a
	ror	a
	ror	a
	bsr	ntox
	lda	1,s	; get another copy of the accumulator
	bsr	ntox
	pla		; restore accumulator
	plp		; restore memory modes
	rts
	eject
;
; ntox()
; low four bits of accumulator to hex digit
;
; the contents of the accumulator are trashed
;
ntox:
	php
	rep	#0x30		; 16 bit memory and index
	phy
	and	##0xf		; clear all but low 4 bits
	tay
	per	hextbl		; push adr of hex table
	lda	(1,s),y		; get the ascii chr
	bsl	putchr
	ply			; subtract 2 from stack
	ply			; restore callers y
	plp			; restore memory modes
	rts

	title	"I/O Routines"
;
; putstr(string);
; output null terminated string to aux port
;
; Note:
;  You can't call this routine from a jsl instruction
;  as it expects the return address to be 2 bytes long
;
putstr:
	php		; save incoming context
	rep	#0x30	; 16 bit mem, idx
	phx
	lda	6,s	; get starting adr
	tax		; put it into x
	sep	#0x20	; 16 bit idx, 8 bit mem

	lda	0,x	; get the chr
	bne	$1	; print {null} if null string

	per	nulmsg
	plx		; set to point to {null} msg

$1:	lda	0,x	; fetch the chr, 0 -> done
	beq	$2

	bsl	putchr

	inx		; point to next chr
	bra	$1

$2:
	rep	#0x20	; 16 bit memory
	plx		; restore x

	lda	2,s	; get ret adr
	sta	4,s	; wipe out argument
	lda	0,s	; get psw to restore
	sta	2,s	; store psw at adr below new ret adr 3(sp)
	pla		; move stack up 2 bytes
	plp		; restore memory/idx modes
	rts		
	eject
;
;	crlf
;	output a cr/lf to the aux port
;
crlf:
	php		; save memory mode
	sep	#0x20	; set to 8 bits
	pha		; save accumulator
	lda	#0xd	; output <cr>
	bsl	putchr
	lda	#0xa	; and    <lf>
	bsl	putchr	; print chr
	pla		; restore accumulator
	plp		; restore psw
	rts		; exit
;
;	putsp()
;	output a single space
;
putsp:
	php
	sep	#0x20
	lda	#' '
	bsl	putchr
	plp
	rts

	title	"Hex to Binary Conversions"
;
;	test for a hex digit (0-9 & a-f)
;	carry set if it's not hex
;
ishex:
	cmp	#'0'
	blt	$2		; not hex if < 0
	cmp	#':'
	blt	$1		; is  hex if <= 9
	cmp	#'a'
	blt	$2		; not hex if < a
	cmp	#'g'
	bge	$2		; not hex if > f
$1:
	clc			; it's hex
	rts
$2:
	sec			; it's not hex
	rts
	eject
;
; convert ascii chr to hex digit
; digit stored in 32 bit digit accumulator "daccum"
;
xtol:
	php
	sep	#0x20
;
;	first convert ASCII hex to AED modified hex
;
	cmp	#0x61		; is it a-f?
	blt	$1		; nope
	sec
	sbc	#0x27		; convert a -> :
$1:
	rep	#0x30
;
;	convert modified hex to binary
;
	and	##0x0f
	pha			; save new low nibble
;
;	shift long <daccum 4 times
;
	lda	<daccum
$2:
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16
	asl	a		; bit 15 -> carry, 0 -> bit 0
	rol	<daccum+2	; carry -> bit 16

	ora	1,s		; OR in new low nibble.
	sta	<daccum
	pla			; clean up stack

	sep	#0x20
	inc	<digcnt		; daccum has another valid digit
	plp
	rts
	end
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	title	"Debugger Ram"
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
;
;	Debugger read/write data
;
;	Note:
;	The debugger sets the direct page register to
;	point to this data, so it should be page aligned
;
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

	psect	dirpg
;
;	breakpoint table
;	4 user breakpoints
;
;	breakpoint 5 is for single stepping
;
;	each entry is a 24 bit address
;	(longword aligned)
;

;byte	equ 	1
;word	equ	2
;quad	equ	4
	
bkptbl:	struct	quad	; bp0
	struct	quad	; bp1
	struct	quad	; bp2
	struct	quad	; bp3
	struct	quad	; sstep bkpt (bp4)
;
;	breakpoint counts
;	number of times to execute a proceed or
;	single step (1-65536)
;
bkpcnt:	struct	word	; bp0
	struct	word	; bp1
	struct	word	; bp2
	struct	word	; bp3
	struct	word	; sstep
;
;	breakpoint values
;	this is where we store the byte replaced by
;	the brk instruction
;
bkpval:	struct	byte	; bp0
	struct	byte	; bp1
	struct	byte	; bp2
	struct	byte	; bp3
	struct	byte	; sstep
;
;	The context of the process being debugged is
;	saved here.
;	Regs are on word boundaries to make loading
;	unloading easier in 16 bit mode
;
spc:	struct	word	; saved pgm counter
spb:	struct	word	; saved pgm bank reg
sac:	struct	word	; saved accumulator
six:	struct	word	; saved ix
siy:	struct	word	; saved iy
sdp:	struct	word	; saved direct page reg
ssp:	struct	word	; saved stack pointer
sps:	struct	word	; saved processor status
sdb:	struct	word	; saved data bank reg

;
daccum:	struct	quad	; digit accumulator
digcnt:	struct	word	; number of valid digits in daccum
nextin: struct 	quad	; used for passing addr parameters by nxtexe
curadr:	struct	quad	; currently open adr
onebyt:	struct	word	; 1=byte adr 0=word adr
xoffed: struct	byte	; Bit 7 set if XOFF received from aux.
			; Bit 6 set if next aux char from ungetc.
ungetc:	struct	byte	; Buffer from ungotten chars (putchar).
bptnum:	struct	word	; ff = use next bp, 0-4 = bp #
bmode:  struct 	word	; break mode : bits 0-2 = bp number
			; bit #trace = trace mode,
			; bit #resume = proceed from user bkpt
sscnt:	struct	word	; number of silent bps/single step
dbgsp:	struct	word	; saved value of the dbg sp
dbgdpr:	struct	word	; saved value of the dbg dpr
dbgpbk:	struct	word	; saved value of the dbgr pgm/data bank regs.
dirlen:	ends		; total length of ram used
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;
;	Debugger Load Ram Command
;
lcmd::
	php
	sep	#0x20	; 8 bit memory

$1:	bsl	waitp	; wait for a parallel byte
	cmp	#'}'
	bne	$1	; wait for a sse cmd

	bsl	waitp
	bsl	waitp	; throw away the address

	bsl	waitp	; get the ":" (hopefully)

	bsl	waitp	; get the starting adr
	pha
	bsl	waitp
	pha		; push adr onto stack
$2:
	rep	#0x30	; 16 bit M/X
	bsl	crlf
	pla

	tay		; save adr in Y

	bsl	wtox	; print the adr
	bsl	putsp
	sep	#0x20

	bsl	waitp	; get the count
	pha
	bsl	waitp
	pha

	rep	#0x20
	pla
	tax		; save count in x
	bsl	wtox	; print the count

$3:	sep	#0x20

	sty	<nextin
	ldy	<sdb
	sty	<nextin+2

	ldy	##0
$31:	bsl	waitp	; get a byte
	sta	[<nextin],y	; store it
	iny		; incr pointer
	dex		; decr count
	bne	$31
	bsl	crlf	; all done
;
;
;
$4:	bsl	waitp	; check for ';' cmd
	bsl	btox
	cmp	#';'
	beq	$5

	cmp	#':'	; or a ":" cmd
	bsl	waitp
	pha
	bsl	waitp
	pha		; get the adr
	rep	#0x20
	pla
	cmp	##0x2801	; last cmd for load without start?
	beq	$6	; yes
	pha		; no.. do a normal load
	bra	$2	; do the lmr cmd

$6:
;
;	ignore last 0x2801 cmd
;
	sep	#0x20
	bsl	waitp
	bsl	waitp	; grab the count
	bsl	waitp	; and the last chr
	bra	$7

;
;	ignore jus cmds
;
$5:
	bsl	waitp	; get the address
	bsl	waitp

$7:
	plp
	rts
	end
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;
;	disassemble the instruction pointed
;	to by the currently open address
;

	title	"65816 Disassembler"
;
;	Disassemble the instruction pointed
;	to by the currently open address.
;	In the case of #imm or ##imm instructions
;	the disassembly may be incorrect, since
;	the psw when the instruction is executed
;	isn't known (except when single stepping).
;

dasm:
	php			; preserve caller's status
	rep	#0x30		; 16 bit memory/idx
	pei	<curadr		; preserve this for debugger

	lda	[<curadr]	; get opcode	
	and	##0xff		; save only the opcode
	asl	a
	tay
	per	opctyp
	lda	(1,s),y		; get entry for this opcode
	plx			; pop off the base adr

	pha			; save copy for later
	xba			; get type index
	and	##0xff
	asl	a
	asl	a		; mult * 4
	per	opcnam
	clc
	adc	1,s		; calculate adr of name
	plx			; pop opcnam
	pha			; push adr onto stack
	bsl	putstr		; output the opcode
	bsl	putsp

	inc	<curadr		; point pc past opcode

	pla			; get the opcode
	and	##0xff		; mask off high byte

	cmp	##0
	bne	$acc		; implied?
	brl	$999		; output crlf, return to debugger

$acc:	cmp	##1		; a?
	bne	$rest
	lda	##'a'
	bsl	putchr
	brl	$999		; output crlf, return to debugger

;
;	opctype 2 - 16 are very easy, only the printf format
;	varies.  see if we're lucky
;
$rest:	cmp	##17
	blt	$lucky
	brl	$17

$lucky

;
;	make an index into the format offsets table
;	from the opcode type in a (2..16)
;
	dec	a
	dec	a
	asl	a
	tay			; save format offset index

	lda	[<curadr]	; get byte/word to print
	pha
	pea	##2		; push arg byte count for printf

;
;	make a pointer to our format string.
;	$forms + $fmtabl[i] is the address of
;	the i'th string in $forms
;
	per	$forms		; push address of format string pool
	per	$fmtabl		; push format offsets table addr
	lda	(1,s),y		; get offset for our format
	clc			; add string offset to pool addr
	adc	3,s		; now a points to format string

	ply			; clean stack
	ply

	pha			; push pointer to string for printf
	brl	$998		; go printf etc.



$17:	cmp	##17		; rel8
	bne	$18
$rel8:	lda	[<curadr]	; get offset
	and	##0xff		; sign extend offset
	bit	##0x80
	beq	$17a
	ora	##0xff00
$17a	
	dec	a		; compute addr to branch to 
	bra	$18a		; and output it

$18:	cmp	##18		; rel16?
	bne	$19
$rel16:	lda	[<curadr]	; get offset
$18a:
	clc
	adc	<curadr		; add to pc+1
	inc	a		; add 2 more for (ahem)
	inc	a		; good measure

	bsl	wtox		; output addr branched to
	brl	$999		; output crlf, return to debugger

$19:	cmp	##19		; >dbr,adr
	bne	$20

	ldy	##2		; get offset of dbr
	lda	[<curadr],y	; get dbr
	pha			; push it for printf
	lda	[<curadr]	; get adr 
	pha			; push it for printf

	pea	##4		; push arg byte count
	per	$19fmt		; push pointer to format
	brl	$998		; go printf etc.


$20:	cmp	##20		; >dbr,adr,x
	bne	$21
	ldy	##2		; get offset of dbr
	lda	[<curadr],y	; get dbr
	pha			; push it for printf
	lda	[<curadr]	; get adr 
	pha			; push it for printf
	pea	##4		; push arg byte count
	per	$20fmt		; push pointer to format
	brl	$998		; go printf etc


$21:	cmp	##24		; some kind of imm? (21 22 23)
	bge	$24

	lda	[<curadr]	; get immediate byte or word
	pha			; push it for printf
	pea	##2		; push arg byte count

;
;	find out if the instruction is 2 or 3 bytes long
;
	dec	<curadr		; point back to opcode
	lda	[<curadr]	; get the opcode
	bsl	inslen		; get instr length in acc
	cmp	##2		; instr 2 byte long ?
	beq	$21a

	per	$21ft2		; output ##imm
	brl	$998
$21a:
	per	$21fmt1		; output #imm
	brl	$998

$24:	lda	[<curadr]	; >bank,>bank
	pha			; push first bank for printf
	xba			; get 2nd bank
	pha			; push it for printf
	pea	##4		; push arg byte count
	per	$24fmt		; push format
;	bra	$998		; go printf etc


$998
	bsl	printf
$999
	bsl	crlf
	rep	#0x20
	pla			; restore original value 
	sta	<curadr		; of <curadr
	plp
	rts

$fmtabl
	dcw	$2fmt-$2fmt
	dcw	$3fmt-$2fmt
	dcw	$4fmt-$2fmt
	dcw	$5fmt-$2fmt
	dcw	$6fmt-$2fmt
	dcw	$7fmt-$2fmt
	dcw	$8fmt-$2fmt
	dcw	$9fmt-$2fmt
	dcw	$10fmt-$2fmt
	dcw	$11fmt-$2fmt
	dcw	$12fmt-$2fmt
	dcw	$13fmt-$2fmt
	dcw	$14fmt-$2fmt
	dcw	$15fmt-$2fmt
	dcw	$16fmt-$2fmt

$forms
$2fmt	dcs	"<%b\0"
$3fmt	dcs	"<%b,x\0"
$4fmt	dcs	"<%b,y\0"
$5fmt	dcs	"(<%b)\0"
$6fmt	dcs	"(<%b),y\0"
$7fmt	dcs	"(<%b,x)\0"
$8fmt	dcs	"[<%b]\0"
$9fmt	dcs	"[<%b],y\0"
$10fmt	dcs	"%b,s\0"
$11fmt	dcs	"(%b,s),y\0"
$12fmt	dcs	"%x\0"
$13fmt	dcs	"%x,x\0"
$14fmt	dcs	"%x,y\0"
$15fmt	dcs	"(%x)\0"
$16fmt	dcs	"(%x,x)\0"

$19fmt	dcs	">%b,%x\0"
$20fmt	dcs	">%b,%x,x\0"
$21fmt1	dcs	"#%b\0"
$21ft2	dcs	"##%x\0"
$24fmt	dcs	">%b,>%b\0"

bsrfmt:	dcs	"bsr \0"	; bsr printf fmt
bslfmt:	dcs	"bsl \0"	; bsl printf fmt

	end
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	title	"Opcode Disassembly Tables"
	psect	code
;
;	65816 opcode length / name table
;
;	00 = implied		1 byte
;	01 = a			1 byte
;	02 = <dir		2 bytes
;	03 = <dir,x		2 bytes
;	04 = <dir,y		2 bytes
;	05 = (<dir)		2 bytes
;	06 = (<dir),y		2 bytes
;	07 = (<dir,x)		2 bytes
;	08 = [<dir]		2 bytes
;	09 = [<dir],y		2 bytes
;	10 = offset,s		2 bytes
;	11 = (offset,s),y	2 bytes
;	12 = abs		3 bytes
;	13 = abs,x		3 bytes
;	14 = abs,y		3 bytes
;	15 = (abs)		3 bytes
;	16 = (abs,x)		3 bytes
;	17 = rel8		2 bytes
;	18 = rel16		3 bytes
;	19 = >dbr,adr		4 bytes
;	20 = >dbr,adr,x		4 bytes
;	21 = #imm		2 bytes
;	22 = #imm or ##imm	2(3) bytes based on M
;	23 = #imm or ##imm	2(3) bytes based on X
;	24 = >src,>dst		3 bytes
;

;
;	table of operand lengths and other info
;	bits 0-2 are length (1..4).  if we ever need
;	another bit in here, we could code length-1
;	in bits 0,1
;	
;	bit 5 set flags branch/jump/return instructions
;	if bit 5 is set, bit 6 is set for branches, clear
;	for jump/return (distinguishes between pc relative
;	and absolute jumps).
;	bit 7 set flags imm depending on X (in psw)
;	bit 8 set flags imm depending on M (in psw)
;

$isMimm equ 0x80
$isXimm equ 0x40
$isrel  equ 0x20
$isnupc equ 0x10

opclen::
		dcb	1	; implied
		dcb	1	; accumulator
		dcb	2	; <dir
		dcb	2	; <dir,x
		dcb	2	; <dir,y
		dcb	2	; (<dir)
		dcb	2	; (<dir),y
		dcb	2	; (<dir,x)
		dcb	2	; [<dir]
		dcb	2	; [<dir],y
		dcb	2	; offset,s
		dcb	2	; (offset,s),y
		dcb	3	; abs
		dcb	3	; abs,x
		dcb	3	; abs,y
		dcb	3	; (abs)
		dcb	3	; (abs,x)
		dcb	2	; rel8
		dcb	3	; rel16
		dcb	4	; >dbr,adr
		dcb	4	; >dbr,adr,x
		dcb	2	; #imm
		dcb	0x82	; #imm based on M
		dcb	0x42	; #imm based on X
		dcb	3	; >src,>dst

;
;	operand type table
;
opctyp::

$impl	equ	0
$accum	equ	1
$dp	equ	2
$dpix	equ	3
$dpiy	equ	4
$dpin	equ	5
$dpiniy	equ	6
$dpixin	equ	7
$dpinl	equ	8
$dpiliy	equ	9
$skr	equ	10
$skriiy	equ	11
$abs	equ	12
$absix	equ	13
$absiy	equ	14
$absin	equ	15
$abixi	equ	16
$rel8	equ	17
$rel16	equ	18
$absl	equ	19
$abslix	equ	20
$immed2	equ	21
$accimm	equ	22
$idximm	equ	23
$blkm	equ	24


;
; indices for all of the opcode names
;

$adc_nm		equ	0
$and_nm		equ	1
$asl_nm		equ	2
$bcc_nm		equ	3
$bcs_nm		equ	4
$beq_nm		equ	5
$bit_nm		equ	6
$bmi_nm		equ	7
$bne_nm		equ	8
$bpl_nm		equ	9
$bra_nm		equ	10
$brk_nm		equ	11
$brl_nm		equ	12
$bvc_nm		equ	13
$bvs_nm		equ	14
$clc_nm		equ	15
$cld_nm		equ	16
$cli_nm		equ	17
$clv_nm		equ	18
$cmp_nm		equ	19
$cop_nm		equ	20
$cpx_nm		equ	21
$cpy_nm		equ	22
$dec_nm		equ	23
$dex_nm		equ	24
$dey_nm		equ	25
$eor_nm		equ	26
$inc_nm		equ	27
$inx_nm		equ	28
$iny_nm		equ	29
$jml_nm		equ	30
$jmp_nm		equ	31
$jsl_nm		equ	32
$jsr_nm		equ	33
$lda_nm		equ	34
$ldx_nm		equ	35
$ldy_nm		equ	36
$lsl_nm		equ	37
$lsr_nm		equ	38
$mvn_nm		equ	39
$mvp_nm		equ	40
$nop_nm		equ	41
$ora_nm		equ	42
$pea_nm		equ	43
$pei_nm		equ	44
$per_nm		equ	45
$pha_nm		equ	46
$phb_nm		equ	47
$phd_nm		equ	48
$phk_nm		equ	49
$php_nm		equ	50
$phx_nm		equ	51
$phy_nm		equ	52
$pla_nm		equ	53
$plb_nm		equ	54
$pld_nm		equ	55
$plp_nm		equ	56
$plx_nm		equ	57
$ply_nm		equ	58
$rep_nm		equ	59
$rol_nm		equ	60
$ror_nm		equ	61
$rti_nm		equ	62
$rtl_nm		equ	63
$rts_nm		equ	64
$sbc_nm		equ	65
$sec_nm		equ	66
$sed_nm		equ	67
$sei_nm		equ	68
$sep_nm		equ	69
$sta_nm		equ	70
$stp_nm		equ	71
$stx_nm		equ	72
$sty_nm		equ	73
$stz_nm		equ	74
$tax_nm		equ	75
$tay_nm		equ	76
$tcd_nm		equ	77
$tcs_nm		equ	78
$tdc_nm		equ	79
$trb_nm		equ	80
$tsb_nm		equ	81
$tsc_nm		equ	82
$tsx_nm		equ	83
$txa_nm		equ	84
$txs_nm		equ	85
$txy_nm		equ	86
$tya_nm		equ	87
$tyx_nm		equ	88
$wai_nm		equ	89
$xba_nm		equ	90
$xce_nm		equ	91
$wdm_nm		equ	92

	dcb	$impl		; 00 = brk
	dcb	$brk_nm

	dcb	$dpixin		; 01 = ora (<dir,x)
	dcb	$ora_nm

	dcb	$impl		; 02 = cop
	dcb	$cop_nm

	dcb	$skr		; 03 = ora offset,s
	dcb	$ora_nm

	dcb	$dp		; 04 = tsb <dir
	dcb	$tsb_nm

	dcb	$dp		; 05 = ora <dir
	dcb	$ora_nm

	dcb	$dp		; 06 = asl <dir
	dcb	$asl_nm

	dcb	$dpinl		; 07 = ora [<dir]
	dcb	$ora_nm

	dcb	$impl		; 08 = php
	dcb	$php_nm

	dcb	$accimm; 09 = ora #imm (##imm)
	dcb	$ora_nm

	dcb	$accum		; 0a = asl a
	dcb	$asl_nm

	dcb	$impl		; 0b = phd
	dcb	$phd_nm

	dcb	$abs		; 0c = tsb abs
	dcb	$tsb_nm

	dcb	$abs		; 0d = ora abs
	dcb	$ora_nm

	dcb	$abs		; 0e = asl abs
	dcb	$asl_nm

	dcb	$absl		; 0f = ora >dbr,adr
	dcb	$ora_nm

	dcb	$rel8		; 10 = bpl rel8
	dcb	$bpl_nm

	dcb	$dpiniy		; 11 = ora (<dir),y
	dcb	$ora_nm

	dcb	$dpin		; 12 = ora (<dir)
	dcb	$ora_nm

	dcb	$skriiy		; 13 = ora (offset,s),y
	dcb	$ora_nm

	dcb	$dp		; 14 = trb <dir
	dcb	$trb_nm

	dcb	$dpix		; 15 = ora <dir,x
	dcb	$ora_nm

	dcb	$dpix		; 16 = asl <dir,x
	dcb	$asl_nm

	dcb	$dpiliy		; 17 = ora [<dir],y
	dcb	$ora_nm

	dcb	$impl		; 18 = clc
	dcb	$clc_nm

	dcb	$absiy		; 19 = ora abs,y
	dcb	$ora_nm

	dcb	$accum		; 1a = inc a
	dcb	$inc_nm

	dcb	$impl		; 1b = tcs
	dcb	$tcs_nm

	dcb	$abs		; 1c = trb abs
	dcs	$trb_nm

	dcb	$absix		; 1d = ora abs,x
	dcb	$ora_nm

	dcb	$absix		; 1e = asl abs,x
	dcb	$asl_nm

	dcb	$abslix		; 1f = ora >pbr,abs,x
	dcb	$ora_nm

	dcb	$abs		; 20 = jsr abs
	dcb	$jsr_nm

	dcb	$dpixin		; 21 = and (<dir,x)
	dcb	$and_nm

	dcb	$absl		; 22 = jsl >pbr,abs
	dcb	$jsl_nm

	dcb	$skr		; 23 = and offset,s
	dcb	$and_nm

	dcb	$dp		; 24 = bit <dir
	dcb	$bit_nm

	dcb	$dp		; 25 = and <dir
	dcb	$and_nm

	dcb	$dp		; 26 = rol <dir
	dcb	$rol_nm

	dcb	$dpinl		; 27 = and [<dir]
	dcb	$and_nm

	dcb	$impl		; 28 = plp
	dcb	$plp_nm

	dcb	$accimm		; 29 = and #imm (##imm)
	dcb	$and_nm

	dcb	$accum		; 2a = rol a
	dcb	$rol_nm

	dcb	$impl		; 2b = pld
	dcb	$pld_nm

	dcb	$abs		; 2c = bit abs
	dcb	$bit_nm

	dcb	$abs		; 2d = and abs
	dcb	$and_nm

	dcb	$abs		; 2e = rol abs
	dcb	$rol_nm

	dcb	$absl		; 2f = and >dbr,abs
	dcb	$and_nm

	dcb	$rel8		; 30 = bmi rel8
	dcb	$bmi_nm

	dcb	$dpiniy		; 31 = and (<dir),y
	dcb	$and_nm

	dcb	$dpin		; 32 = and (<dir)
	dcb	$and_nm

	dcb	$skriiy		; 33 = and (offset,s),y
	dcb	$and_nm

	dcb	$dpix		; 34 = bit <dir,x
	dcb	$bit_nm

	dcb	$dpix		; 35 = and <dir,x
	dcb	$and_nm

	dcb	$dpix		; 36 = rol <dir,x
	dcb	$rol_nm

	dcb	$dpiliy		; 37 = and [<dir],y
	dcb	$and_nm

	dcb	$impl		; 38 = sec
	dcb	$sec_nm

	dcb	$absiy		; 39 = and abs,y
	dcb	$and_nm

	dcb	$accum		; 3a = dec a
	dcb	$dec_nm

	dcb	$impl		; 3b = tsc
	dcb	$tsc_nm

	dcb	$absix		; 3c = bit abs,x
	dcb	$bit_nm

	dcb	$absix		; 3d = and abs,x
	dcb	$and_nm

	dcb	$absix		; 3e = rol abs,x
	dcb	$rol_nm

	dcb	$absix		; 3f = and >dbr,adr,x
	dcb	$and_nm

	dcb	$impl		; 40 = rti
	dcb	$rti_nm

	dcb	$dpixin		; 41 = eor (<dir,x)
	dcb	$eor_nm

	dcb	$impl		; 42 = <wdm reserved>
	dcb	$wdm_nm

	dcb	$skr		; 43 = eor offset,s
	dcb	$eor_nm

	dcb	$blkm		; 44 = mvp >src,>dst
	dcb	$mvp_nm

	dcb	$dp		; 45 = eor <dir
	dcb	$eor_nm

	dcb	$dp		; 46 = lsl <dir
	dcb	$lsl_nm

	dcb	$dpinl		; 47 = eor [<dir]
	dcb	$eor_nm

	dcb	$impl		; 48 = pha
	dcb	$pha_nm

	dcb	$accimm		; 49 = eor #imm (##imm)
	dcb	$eor_nm

	dcb	$accum		; 4a = lsr a
	dcb	$lsr_nm

	dcb	$impl		; 4b = phk
	dcb	$phk_nm

	dcb	$abs		; 4c = jmp abs
	dcb	$jmp_nm

	dcb	$abs		; 4d = eor abs
	dcb	$eor_nm

	dcb	$abs		; 4e = lsr abs
	dcb	$lsr_nm

	dcb	$absl		; 4f = eor >dbr,adr
	dcb	$eor_nm

	dcb	$rel8		; 50 = bvc rel8
	dcb	$bvc_nm

	dcb	$dpiniy		; 51 = eor (<dir),y
	dcb	$eor_nm

	dcb	$dpin		; 52 = eor (<dir)
	dcb	$eor_nm

	dcb	$skriiy		; 53 = eor (offset,s),y
	dcb	$eor_nm

	dcb	$blkm		; 54 = mvn >src,>dst
	dcb	$mvn_nm

	dcb	$dpix		; 55 = eor <dir,x
	dcb	$eor_nm

	dcb	$dpix		; 56 = lsl <dir,x
	dcb	$lsl_nm

	dcb	$dpiliy		; 57 = eor [<dir],y
	dcb	$eor_nm

	dcb	$impl		; 58 = cli
	dcb	$cli_nm

	dcb	$absiy		; 59 = eor abs,y
	dcb	$eor_nm

	dcb	$impl		; 5a = phy
	dcb	$phy_nm

	dcb	$impl		; 5b = tcd
	dcb	$tcd_nm

	dcb	$absl		; 5c = jmp >pbr,abs
	dcb	$jmp_nm

	dcb	$absix		; 5d = eor abs,x
	dcb	$eor_nm

	dcb	$absix		; 5e = lsr abs,x
	dcb	$lsr_nm

	dcb	$abslix		; 5f = eor >dbr,adr,x
	dcb	$eor_nm

	dcb	$impl		; 60 = rts
	dcb	$rts_nm

	dcb	$dpixin		; 61 = adc (<dir,x)
	dcb	$adc_nm

	dcb	$rel16		; 62 = per rel16
	dcb	$per_nm

	dcb	$skr		; 63 = adc offset,s
	dcb	$adc_nm

	dcb	$dp		; 64 = stz <dir
	dcb	$stz_nm

	dcb	$dp		; 65 = adc <dir
	dcb	$adc_nm

	dcb	$dp		; 66 = ror <dir
	dcb	$ror_nm

	dcb	$dpinl		; 67 = adc [<dir]
	dcb	$adc_nm

	dcb	$impl		; 68 = pla
	dcb	$pla_nm

	dcb	$accimm		; 69 = adc #imm (##imm)
	dcb	$adc_nm

	dcb	$accum		; 6a = ror a
	dcb	$ror_nm

	dcb	$impl		; 6b = rtl
	dcb	$rtl_nm

	dcb	$absin		; 6c = jmp (abs)
	dcb	$jmp_nm

	dcb	$abs		; 6d = adc abs
	dcb	$adc_nm

	dcb	$abs		; 6e = ror abs
	dcb	$ror_nm

	dcb	$absl		; 6f = adc >dbr,adr
	dcb	$adc_nm

	dcb	$rel8		; 70 = bvs rel8
	dcb	$bvs_nm

	dcb	$dpiniy		; 71 = adc (<dir),y
	dcb	$adc_nm

	dcb	$dpin		; 72 = adc (<dir)
	dcb	$adc_nm

	dcb	$skriiy		; 73 = adc (offset,s),y
	dcb	$adc_nm

	dcb	$dpix		; 74 = stz <dir,x
	dcb	$stz_nm

	dcb	$dpix		; 75 = adc <dir,x
	dcb	$adc_nm

	dcb	$dpix		; 76 = ror <dir,x
	dcb	$ror_nm

	dcb	$dpiniy		; 77 = adc [<dir],y
	dcb	$adc_nm

	dcb	$impl		; 78 = sei
	dcb	$sei_nm

	dcb	$absiy		; 79 = adc abs,y
	dcb	$adc_nm

	dcb	$impl		; 7a = ply
	dcb	$ply_nm

	dcb	$impl		; 7b = tdc
	dcb	$tdc_nm

	dcb	$abixi		; 7c = jmp (abs,x)
	dcb	$jmp_nm

	dcb	$absix		; 7d = adc abs,x
	dcb	$adc_nm

	dcb	$absix		; 7e = ror abs,x
	dcb	$ror_nm

	dcb	$abslix		; 7f = adc >dbr,adr,x
	dcb	$adc_nm

	dcb	$rel8		; 80 = bra rel8
	dcb	$bra_nm

	dcb	$dpixin		; 81 = sta (<dir,x)
	dcb	$sta_nm

	dcb	$rel16		; 82 = brl rel16
	dcb	$brl_nm

	dcb	$skr		; 83 = sta offset,s
	dcb	$sta_nm

	dcb	$dp		; 84 = sty <dir
	dcb	$sty_nm

	dcb	$dp		; 85 = sta <dir
	dcb	$sta_nm

	dcb	$dp		; 86 = stx <dir
	dcb	$stx_nm

	dcb	$dpinl		; 87 = sta [<dir]
	dcb	$sta_nm

	dcb	$impl		; 88 = dey
	dcb	$dey_nm

	dcb	$accimm		; 89 = bit #imm (##imm)
	dcb	$bit_nm

	dcb	$impl		; 8a = txa
	dcb	$txa_nm

	dcb	$impl		; 8b = phb
	dcb	$phb_nm

	dcb	$abs		; 8c = sty abs
	dcb	$sty_nm

	dcb	$abs		; 8d = sta abs
	dcb	$sta_nm

	dcb	$abs		; 8e = stx abs
	dcb	$stx_nm

	dcb	$absl		; 8f = sta >dbr,adr
	dcb	$sta_nm

	dcb	$rel8		; 90 = bcc rel8
	dcb	$bcc_nm

	dcb	$dpiniy		; 91 = sta (<dir),y
	dcb	$sta_nm

	dcb	$dpin		; 92 = sta (<dir)
	dcb	$sta_nm

	dcb	$skriiy		; 93 = sta (offset,s),y
	dcb	$sta_nm

	dcb	$dpix		; 94 = sty <dir,x
	dcb	$sty_nm

	dcb	$dpix		; 95 = sta <dir,x
	dcb	$sta_nm

	dcb	$dpiy		; 96 = stx <dir,y
	dcb	$stx_nm

	dcb	$dpiliy		; 97 = sta [<dir],y
	dcb	$sta_nm

	dcb	$impl		; 98 = tya
	dcb	$tya_nm

	dcb	$absiy		; 99 = sta abs,y
	dcb	$sta_nm

	dcb	$impl		; 9a = txs
	dcb	$txs_nm

	dcb	$impl		; 9b = txy
	dcb	$txy_nm

	dcb	$abs		; 9c = stz abs
	dcb	$stz_nm

	dcb	$absix		; 9d = sta abs,x
	dcb	$sta_nm

	dcb	$absix		; 9e = stz abs,x
	dcb	$stz_nm

	dcb	$abslix		; 9f = sta >dbr,adr,x
	dcb	$sta_nm

	dcb	$idximm		; a0 = ldy #imm (##imm)
	dcb	$ldy_nm

	dcb	$dpixin		; a1 = lda (<dir,x)
	dcb	$lda_nm

	dcb	$idximm		; a2 = ldx #imm (##imm)
	dcb	$ldx_nm

	dcb	$skr		; a3 = lda offset,s
	dcb	$lda_nm

	dcb	$dp		; a4 = ldy <dir
	dcb	$ldy_nm

	dcb	$dp		; a5 = lda <dir
	dcb	$lda_nm

	dcb	$dp		; a6 = ldx <dir
	dcb	$ldx_nm

	dcb	$dpinl		; a7 = lda [<dir]
	dcb	$lda_nm

	dcb	$impl		; a8 = tay
	dcb	$tay_nm

	dcb	$accimm		; a9 = lda #imm (##imm)
	dcb	$lda_nm

	dcb	$impl		; aa = tax
	dcb	$tax_nm

	dcb	$impl		; ab = plb
	dcb	$plb_nm

	dcb	$abs		; ac = ldy abs
	dcb	$ldy_nm

	dcb	$abs		; ad = lda abs
	dcb	$lda_nm

	dcb	$abs		; ae = ldx abs
	dcb	$ldx_nm

	dcb	$absl		; af = lda >dbr,adr
	dcb	$lda_nm

	dcb	$rel8		; b0 = bcs rel8
	dcb	$bcs_nm

	dcb	$dpiniy		; b1 = lda (<dir),y
	dcb	$lda_nm

	dcb	$dpin		; b2 = lda (<dir)
	dcb	$lda_nm

	dcb	$skriiy		; b3 = lda (offset,s),y
	dcb	$lda_nm

	dcb	$dpix		; b4 = ldy <dir,x
	dcb	$ldy_nm

	dcb	$dpix		; b5 = lda <dir,x
	dcb	$lda_nm

	dcb	$dpiy		; b6 = ldx <dir,y
	dcb	$ldx_nm

	dcb	$dpiliy		; b7 = lda [<dir],y
	dcb	$lda_nm

	dcb	$impl		; b8 = clv
	dcb	$clv_nm

	dcb	$absiy		; b9 = lda abs,y
	dcb	$lda_nm

	dcb	$impl		; ba = tsx
	dcb	$tsx_nm

	dcb	$impl		; bb = tyx
	dcb	$tyx_nm

	dcb	$absix		; bc = ldy abs,x
	dcb	$ldy_nm

	dcb	$absix		; bd = lda abs,x
	dcb	$lda_nm

	dcb	$absiy		; be = ldx abs,y
	dcb	$ldx_nm

	dcb	$abslix		; bf = lda >dbr,adr,x
	dcb	$lda_nm

	dcb	$idximm		; c0 = cpy #imm (##imm)
	dcb	$cpy_nm

	dcb	$dpixin		; c1 = cmp (<dir,x)
	dcb	$cmp_nm

	dcb	$immed2		; c2 = rep #imm
	dcb	$rep_nm

	dcb	$dpix		; c3 = cmp <dir,x
	dcb	$cmp_nm

	dcb	$dp		; c4 = cpy <dir
	dcb	$cpy_nm

	dcb	$dp		; c5 = cmp <dir
	dcb	$cmp_nm

	dcb	$dp		; c6 = dec <dir
	dcb	$dec_nm

	dcb	$dpinl		; c7 = cmp [<dir]
	dcb	$cmp_nm

	dcb	$impl		; c8 = iny
	dcb	$iny_nm

	dcb	$accimm		; c9 = cmp #imm (##imm)
	dcb	$cmp_nm

	dcb	$impl		; ca = dex
	dcb	$dex_nm

	dcb	$impl		; cb = wai
	dcb	$wai_nm

	dcb	$abs		; cc = cpy abs
	dcb	$cpy_nm

	dcb	$abs		; cd = cmp abs
	dcb	$cmp_nm

	dcb	$abs		; ce = dec abs
	dcb	$dec_nm

	dcb	$absl		; cf = cmp >dbr,adr
	dcb	$cmp_nm

	dcb	$rel8		; d0 = bne rel8
	dcb	$bne_nm

	dcb	$dpiniy		; d1 = cmp (<dir),y
	dcb	$cmp_nm

	dcb	$dpin		; d2 = cmp (<dir)
	dcb	$cmp_nm

	dcb	$skriiy		; d3 = cmp (offset,s),y
	dcb	$cmp_nm

	dcb	$dp		; d4 = pei <dir
	dcb	$pei_nm

	dcb	$dpix		; d5 = cmp <dir,x
	dcb	$cmp_nm

	dcb	$dpix		; d6 = dec <dir,x
	dcb	$dec_nm

	dcb	$dpiliy		; d7 = cmp [<dir],y
	dcb	$cmp_nm

	dcb	$impl		; d8 = cld
	dcb	$cld_nm

	dcb	$absiy		; d9 = cmp abs,y
	dcb	$cmp_nm

	dcb	$impl		; da = phx
	dcb	$phx_nm

	dcb	$impl		; db = stp
	dcb	$stp_nm

	dcb	$absin		; dc = jml (abs)
	dcb	$jml_nm

	dcb	$absix		; dd = cmp abs,x
	dcb	$cmp_nm

	dcb	$absix		; de = dec abs,x
	dcb	$dec_nm

	dcb	$abslix		; df = cmp >dbr,adr,x
	dcb	$cmp_nm

	dcb	$idximm		; e0 = cpx #imm (##imm)
	dcb	$cpx_nm

	dcb	$dpixin		; e1 = sbc (<dir,x)
	dcb	$sbc_nm

	dcb	$immed2		; e2 = sep #imm
	dcb	$sep_nm

	dcb	$skr		; e3 = sbc offset,s
	dcb	$sbc_nm

	dcb	$dp		; e4 = cpx <dir
	dcb	$cpx_nm

	dcb	$dp		; e5 = sbc <dir
	dcb	$sbc_nm

	dcb	$dp		; e6 = inc <dir
	dcb	$inc_nm

	dcb	$dpinl		; e7 = sbc [<dir]
	dcb	$sbc_nm

	dcb	$impl		; e8 = inx
	dcb	$inx_nm

	dcb	$accimm		; e9 = sbc #imm (##imm)
	dcb	$sbc_nm

	dcb	$impl		; ea = nop
	dcb	$nop_nm

	dcb	$impl		; eb = xba
	dcb	$xba_nm

	dcb	$abs		; ec = cpx abs
	dcb	$cpx_nm

	dcb	$abs		; ed = sbc abs
	dcb	$sbc_nm

	dcb	$abs		; ee = inc abs
	dcb	$inc_nm

	dcb	$absl		; ef = sbc >dbr,adr
	dcb	$sbc_nm

	dcb	$rel8		; f0 = beq rel8
	dcb	$beq_nm

	dcb	$dpiniy		; f1 = sbc (<dir),y
	dcb	$sbc_nm

	dcb	$dpin		; f2 = sbc (<dir)
	dcb	$sbc_nm

	dcb	$skriiy		; f3 = sbc (offset,s),y
	dcb	$sbc_nm

	dcb	$abs		; f4 = pea abs
	dcb	$pea_nm

	dcb	$dpix		; f5 = sbc <dir,x
	dcb	$sbc_nm

	dcb	$dpix		; f6 = inc <dir,x
	dcb	$inc_nm

	dcb	$dpiliy		; f7 = sbc [<dir],y
	dcb	$sbc_nm

	dcb	$impl		; f8 = sed
	dcb	$sed_nm

	dcb	$absiy		; f9 = sbc abs,y
	dcb	$sbc_nm

	dcb	$impl		; fa = plx
	dcb	$plx_nm

	dcb	$impl		; fb = xce
	dcb	$xce_nm

	dcb	$abixi		; fc = jsr (abs,x)
	dcb	$jsr_nm

	dcb	$absix		; fd = sbc abs,x
	dcb	$sbc_nm

	dcb	$absix		; fe = inc abs,x
	dcb	$inc_nm

	dcb	$abslix		; ff = sbc >dbr,adr,x
	dcb	$sbc_nm


;
;	alpha names for the opcodes
;
opcnam::

	dcs	"adc\0"		; 0
	dcs	"and\0"		; 1
	dcs	"asl\0"		; 2
	dcs	"bcc\0"		; 3
	dcs	"bcs\0"		; 4
	dcs	"beq\0"		; 5
	dcs	"bit\0"		; 6
	dcs	"bmi\0"		; 7
	dcs	"bne\0"		; 8
	dcs	"bpl\0"		; 9
	dcs	"bra\0"		; 10
	dcs	"brk\0"		; 11
	dcs	"brl\0"		; 12
	dcs	"bvc\0"		; 13
	dcs	"bvs\0"		; 14
	dcs	"clc\0"		; 15
	dcs	"cld\0"		; 16
	dcs	"cli\0"		; 17
	dcs	"clv\0"		; 18
	dcs	"cmp\0"		; 19
	dcs	"cop\0"		; 20
	dcs	"cpx\0"		; 21
	dcs	"cpy\0"		; 22
	dcs	"dec\0"		; 23
	dcs	"dex\0"		; 24
	dcs	"dey\0"		; 25
	dcs	"eor\0"		; 26
	dcs	"inc\0"		; 27
	dcs	"inx\0"		; 28
	dcs	"iny\0"		; 29
	dcs	"jml\0"		; 30
	dcs	"jmp\0"		; 31
	dcs	"jsl\0"		; 32
	dcs	"jsr\0"		; 33
	dcs	"lda\0"		; 34
	dcs	"ldx\0"		; 35
	dcs	"ldy\0"		; 36
	dcs	"lsl\0"		; 37
	dcs	"lsr\0"		; 38
	dcs	"mvn\0"		; 39
	dcs	"mvp\0"		; 40
	dcs	"nop\0"		; 41
	dcs	"ora\0"		; 42
	dcs	"pea\0"		; 43
	dcs	"pei\0"		; 44
	dcs	"per\0"		; 45
	dcs	"pha\0"		; 46
	dcs	"phb\0"		; 47
	dcs	"phd\0"		; 48
	dcs	"phk\0"		; 49
	dcs	"php\0"		; 50
	dcs	"phx\0"		; 51
	dcs	"phy\0"		; 52
	dcs	"pla\0"		; 53
	dcs	"plb\0"		; 54
	dcs	"pld\0"		; 55
	dcs	"plp\0"		; 56
	dcs	"plx\0"		; 57
	dcs	"ply\0"		; 58
	dcs	"rep\0"		; 59
	dcs	"rol\0"		; 60
	dcs	"ror\0"		; 61
	dcs	"rti\0"		; 62
	dcs	"rtl\0"		; 63
	dcs	"rts\0"		; 64
	dcs	"sbc\0"		; 65
	dcs	"sec\0"		; 66
	dcs	"sed\0"		; 67
	dcs	"sei\0"		; 68
	dcs	"sep\0"		; 69
	dcs	"sta\0"		; 70
	dcs	"stp\0"		; 71
	dcs	"stx\0"		; 72
	dcs	"sty\0"		; 73
	dcs	"stz\0"		; 74
	dcs	"tax\0"		; 75
	dcs	"tay\0"		; 76
	dcs	"tcd\0"		; 77
	dcs	"tcs\0"		; 78
	dcs	"tdc\0"		; 79
	dcs	"trb\0"		; 80
	dcs	"tsb\0"		; 81
	dcs	"tsc\0"		; 82
	dcs	"tsx\0"		; 83
	dcs	"txa\0"		; 84
	dcs	"txs\0"		; 85
	dcs	"txy\0"		; 86
	dcs	"tya\0"		; 87
	dcs	"tyx\0"		; 88
	dcs	"wai\0"		; 89
	dcs	"xba\0"		; 90
	dcs	"xce\0"		; 91
	dcs	"wdm\0"		; 92

	title	"65816 Disassembler"




1280_Firmware/newdb/makefile.
#
#	Makefile for pieces of the wings firmware
#
ASM = wa
OPT = -a
1024dbsrcs = 1024.h dbgr.asm 1024.io 1024.ini distab.asm \
	 disasm.asm nxt.asm printf.asm dblcmd.asm dbgmsg.asm dbgram.asm 

1280dbsrcs = 1280.h dbgr.asm 1280.io 1280.ini distab.asm \
	disasm.asm nxt.asm printf.asm dblcmd.asm dbgmsg.asm dbgram.asm 

protosrcs = proto.h dbgr.asm 1280.io 1280.ini distab.asm \
	disasm.asm nxt.asm printf.asm dblcmd.asm dbgmsg.asm dbgram.asm 

kdbsrcs = 1280k.h dbgr.asm 1280k.io 1280k.ini distab.asm \
	disasm.asm nxt.asm printf.asm dblcmd.asm dbgmsg.asm dbgram.asm 

1024db: $(1024dbsrcs)
	$(ASM) $(OPT) $(1024dbsrcs)
	mv m.out 1024db

1280db: $(1280dbsrcs)
	$(ASM) $(OPT) $(1280dbsrcs)
	mv m.out 1280db

protodb: $(protosrcs)
	$(ASM) $(OPT) $(protosrcs)
	mv m.out protodb

1024db.lst:
	$(ASM) -l $(1024dbsrcs) >1024db.lst

1280db.lst:
	$(ASM) -l $(1280dbsrcs) >1280db.lst

1024db.sym:
	$(ASM) -s $(1024dbsrcs) >1024db.sym

1280db.sym:
	$(ASM) -s $(1280dbsrcs) >1280db.sym




1280_Firmware/newdb/nxt.asm

;
;	Enter with opcode in acc.  Returns instruction length
;	in acc.  
;
inslen:
	php
	rep	#0x30
	phx
	phy

	and	##0xff
	asl	a		; convert to word offset
	tay			; put offset in y
	per	opctyp		; put base adr of tbl on stack
	lda	(1,s),y		; get entry for this opcode
	plx			; pop base off stack
;
;	the accumulator has the index to the opcode name
;	and the operand type
;
	and	##0xff		; mask off opname index
	tay			; offset into instruction length tbl
	per	opclen		; base of opcode length table
	lda	(1,s),y		; get the length of the instruction
	and	##0xff
	plx			; pop base off stack

	sep	#0x30		; 8 bit m/x
	bit	#0xc0		; check for IMM instructions
	beq	$3		; done if not IMM

;
;	calculate the length of an immediate instruction
;	based on the state of the M (or X) bits in the PSW
;

	and	#0xc0		; imm x (0x40) or imm m (0x80) ?
	tax
	ldy	#2		; assume 8 bit imm (length = 2)
	lda	#0x20		; psw bit to test (assume imm mem)
	cpx	#0x80		; imm mem ?
	beq	$1		; branch if yes

	lda	#0x10		; no, get mask for psw X bit
$1:
	bit	<sps		; M/X bit set in psw ?
	bne	$2		; yes, y has correct length.
	iny			; no, 16 bit imm
$2:
	tya			; return length in acc.
$3:
	rep	#0x30
	and	##0x7		; mask off non-length bits.

	ply
	plx
	plp
	rts

;
;	Enter with opcode in acc.
;	Return with carry set if opcode is branch, jump, 
;	call or return.
;	All registers preserved.
;

tstgoto:
	clc			; assume not a goto.
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x30
	per	$gotoes-1	; gotoes opcode table.
	ldy	#$lstgo-$gotoes	; number of goto opcodes and
				; index of last one in table.
$loop:
	cmp	(1,s),y
	beq	$found
	dey
	bne	$loop
	bra	$done

$found:
	lda	9,s		; get callers psw.
	ora	#1		; set his carry.
	sta	9,s

$done:	rep	#0x30
	pla			; clean up stack

	ply			; restore callers registers
	plx
	pla
	plp
	rts

$gotoes:	
	dcb	0x02	;cop
	dcb	0xdc	;jml(abs)
	dcb	0xfc	;jsr(abs,x)
	dcb	0x7c	;jmp(abs,x)
	dcb	0x6c	;jmp(abs)
	dcb	0x22	;jsr >pbr,abs
	dcb	0x5c	;jmp >pbr,abs
	dcb	0x20	;jsr abs
	dcb	0x4c	;jmp abs
	dcb	0x40	;rti
	dcb	0x6b	;rtl
	dcb	0x70	;bvs
	dcb	0x50	;bvc
	dcb	0x10	;bpl
	dcb	0x30	;bmi
	dcb	0xb0	;bcs
	dcb	0x90	;bcc
	dcb	0x60	;rts
	dcb	0x80	;bra
	dcb	0xf0	;beq
	dcb	0xd0	;bne
	dcb	0x82	;brl
$lstgo:
;
;	Enter with opcode in acc.  Returns with carry set if
;	opcode is a branch.  If the carry is set, the overflow
;	flag is set if the branch will be taken.
;	All registers preserved.
;

tstbra:
	clc			; assume not a branch - clear c,v
	clv
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x30
	cmp	#0x80		; bra ?
	beq	$1
	cmp	#0x82		; brl ?
	bne	$2
$1:	brl	$taken
$2:

;
;	This section of code is based on the format of the
;	conditional branch opcodes.  They all look (in binary)
;	like ccs10000, where cc identifies the psw bit to
;	be tested, and s is 1 if the branch is on bit set.
;
	tax			; save opcode in x.

	and	#0x1f		; see if opcode is 
	cmp	#0x10		; a conditional branch.
	bne	$nobr		; branch if not a branch instr.	

	lda	7,s		; its a branch, indicate in
	ora	#1		; callers psw by setting carry.
	sta	7,s

;
;	now move s bit to carry flag and cc bits to y
;

	txa			; recover opcode.

	lsr	a		; get rid of the 10000 part.
	lsr	a
	lsr	a
	lsr	a
	lsr	a		; now acc = 00000ccs

	lsr	a		; move s bit to carry flag.
	tay			; save cc bits for indexing.

	lda	<sps		; get user psw.
	bcs	$3		; branch if branch is on set psw bit.
	eor	#0xff		; invert the psw bit to be tested.
$3:
	per	$psbits		; push psw bit table addr.
	and	(1,s),y		; test the condition.
	ply			; clean up stack.
	ply
	cmp	#0		; branch condition true ?
	beq	$nobr		; branch if no.

$taken:	lda	#0x41		; branch is taken, indicate by
	ora	7,s		; setting v in callers psw (also
	sta	7,s		; set carry in case we jumped here
				; with a bra/brl).

$nobr:	rep	#0x30
	ply
	plx
	pla
	plp
	rts
	
$psbits:	dcb	0x80	; cc = 0, test minus flag.
		dcb	0x40	; cc = 1, test overflow.
		dcb	0x1	; cc = 2, test carry.
		dcb	0x2	; cc = 3, test zero.

;
;	Enter with current instruction addr,pbr in <nextin.
;	Return value in <nextin is address of next
;	instruction to be executed.  Bank switching
;	is indicated by the MSB of <nextin - ff for bank
;	change, else 0.
;	All registers preserved.
;

nxtexe:
	php
	rep	#0x30
	pha
	phx
	phy

	lda	[<nextin]	; get opcode.
	and	##0xff	
	sep	#0x20
	stz	<nextin+3	; assume next in same bank.	

;
;	see if opcode is some kind of goto
;

	bsl	tstgoto
	bcs	$dogoto	

;
;	opcode wasn't branch or jump, so next executed
;	is next sequential.
;

	bsl	inslen		; get instruction length
	rep	#0x30
	clc
	adc	<nextin		; add length to current pc
	sta	<nextin		; save addr next exec instr
	brl	done		; clean stack and return

$dogoto:

;
;	check for the branches, determine
;	whether it will be taken, and what the
;	offset is (YUK)
;

	bsl	tstbra		; set carry if branch and v if taken.
	bcc	chkjmp		; not a branch, check jumps etc.
	bvs	$br		; branch taken.

$nobr:				; branch not taken.
	rep	#0x20		; 16 bit memory
	lda	##2
	bra	brdone

;
;	branch taken, calculate a sign-extended offset
;	brl is special-cased because its a 2 byte 
;	signed displacement.
;

$br:
	rep	#0x20
	ldy	##1
	cmp	##0x82		; brl?
	bne	$1		; nope
	lda	[<nextin],y	; get the offset for brl
	inc	a		; add brl instr length
	bra	$br1
$1:
	lda	[<nextin],y	; get the offset
	and	##0xff		; mask high byte
	bit	##0x80		; sign extend?
	beq	$br1		; nope
	ora	##0xff00
$br1:
	inc	a		; add size of branch to offset
	inc	a
brdone:
	clc			; add offset to pc
	adc	<nextin
	sta	<nextin
	brl	done		; clean up stack and return

;
;	opcode wasn't a branch, check the jumps
;

chkjmp:
	rep	#0x30		; for convenience prefetch
	ldy	##1		; the word following opcode
	tax			; and save it in y
	lda	[<nextin],y
	tay
	txa

	cmp	##0x4c		; jmp abs ?
	beq	$1		; 
	cmp	##0x20		; jsr abs ?
	bne	$2		; 
$1:
	sty	<nextin
	brl	done
$2:
	cmp	##0x5c		; jmp >pbr,abs ?
	beq	$21
	cmp	##0x22		; jsl >pbr,abs ?
	bne	$3
$21:
	tyx			; save new pc
	ldy	##3		; get new bank
	lda	[<nextin],y
	brl	bswitch		; go handle poss bank change
$3:
	cmp	##0x6c		; jmp (abs) ?
	bne	$4
	tyx			; get abs in y
	lda	>0,0,x		; fetch new pc (always from >0)
	sta	<nextin		; save it
	brl	done
$4:
	cmp	##0xdc		; jml (abs) ?
	bne	$5
	tyx			; get abs in x
	lda	>0,0,x		; fetch new pc (from >0 always)
	pha			; save new pc
	lda	>0,2,x		; get new bank
	plx			; get new pc
	brl	bswitch		; go do possible bank switch
$5:
	cmp	##0x7c		; jmp (abs,x) ?
	beq	$51
	cmp	##0xfc		; jsr (abs,x) ?
	bne	$6
$51:
	sty	<nextin		; point to jump table (in pbr)
	ldy	<six		; get index into table
	lda	[<nextin],y	; fetch new pc
	sta	<nextin		; store new pc
	brl	done

;
;	not a jump, check rts rtl rti
;

$6:	cmp	##0x60		; rts ?
	bne	$7
	ldx	<ssp		; get user sp in x
	lda	>0,5,x		; fetch stacked addr
	inc	a		; inc like rts would
	sta	<nextin		; save it
	brl	done
$7:
	cmp	##0x6b		; rtl ?
	bne	$8
	ldx	<ssp
	lda	>0,5,x		; get ret addr (minus 1)
	inc	a
	pha
	lda	>0,7,x		; get pbr
	plx
	brl	bswitch
$8:
	cmp	##0x40		; rti ?
	bne	$9

	ldx	<ssp		; get user sp
	lda	>0,6,x		; fetch stacked addr
	pha
	lda	>0,8,x		; and pbr
	plx
	brl	bswitch
$9:
	cmp	##0x02		; cop ?
	bne	$hosed
	lda	>0,0xffe4	; get cop vector
	tax
	lda	##0		; and new pbr
	bra	bswitch		; handle poss pbr change
;
;	here on internal error
;
$hosed:
	pha			; push bad opcode
	pea	##2
	per	$ermsg
	bsl 	printf
	bra 	done
$ermsg:	dcs	"hosure in nxtexe, op = %b\r\n\0"

;
;	Here to handle possible bank change from
;	long jumps.  Enter with new pc in x and
;	new bank in acc. (16 bit m/x assumed).
;

bswitch:
	and	##0xff
	cmp	<nextin+2	; same bank ?
	beq	$1		; branch if yes
	ora	##0xff00	; no, set bank switch flag
$1:
	stx	<nextin		; store new pc
	sta	<nextin+2	; and pbr
	brl	done		; clean stack and return

done:
	rep	#0x30

	ply
	plx
	pla
	plp
	rts
	end




1280_Firmware/newdb/printf.asm
;
;	printf(fmt,arg1,..argn)
;	fmt points to the format string (in current data bank).
;	Args are 1 or 2 words long.
;	This is similar to the C version, but
;	currently the available formats are
;
;	%b : print hex value of (arg & 0xff)
;	%c : print ASCII value (char) (arg & 0xff)
;
;	%x : print hex value of arg (4 hex digits)
;	%lx : print hex value of longword arg (8 hex digits)
;
;	%s : print (null terminated) string pointed to by arg
;	     (string is in the current data bank)
;	%ls : like %s, but arg is a long address (bank address
;	     in second MSB).
;
;	%la : print hex value of long address 
;	     (6 hex digits, equivalent to %b%x)
;		
; 	 The most significant byte is ignored by %la, %ls.
;
;	Arguments are removed from the stack before return.
;	X,Y registers preserved, acc is trashed.
;
;	call sequence :
;
;	push	arg1
;	...
;	push	argn
;
;	pea	##nbytes; push arg byte count (bytes in arg1..argn).
;	per	format	; push pointer to (null terminated)format string
;	bsl	printf
;
;
;	The stack frame/direct page during printf looks like
;
;	sp+	arg1	
;		...
;	sp+18	argn
;	sp+16	arg byte count
;	sp+14	fmt pointer
;	sp+12	return addr
;	sp+11	callers psw (byte)
;	sp+9	callers direct page
;	sp+7	callers x reg
;	sp+5	callers y reg	
;	sp+3	exit stack value (with psw, ret addr)
;	sp+1	direct index of current arg

upsw	equ	11	; callers psw.
uret	equ	12	; callers ret addr.
exstk	equ	3	; exit stack pointer.
argidx	equ	1	; argidx is abs address of current arg.
nbytes	equ	16	; nbytes = number arg bytes.
fmtstr	equ	14	; (<fmtstr),y points to format string char.


;
;	printf exit routine, here for easy reference to above.
;

pfexit	rep	#0x30

;
;	move psw and return addr to 'return' stack area.
;	note - when <dir,x bug gets fixed, change 
;	>0,1,x and >0,2,x to <1,x and <2,x below
;
	ldx	<exstk		; get exit stack pointer
	lda	<upsw		; psw
	sta	>0,1,x
	lda	<uret		; ret addr
	sta	>0,2,x
;	
;	restore callers registers and clean up stack.
;	when <dir,x bug gets fixed, delete txa, replace with
;	tsc
;	clc
;	adc	<exstk

	txa			; save new sp.

	ply			; junk.
	ply			; junk.
	ply			; restore callers y
	plx			; ditto x
	pld			; restore callers direct page.
	tcs			; point stack to return stuff
	plp
	rts


printf	php			; save callers psw
	phd			; and direct page
	rep	#0x30		; set 16 bit m/x
	phx			; save callers x, y
	phy
	
	pha			; reserve 4 more bytes of stack.
	pha
	tsc			; use stack frame for direct page.
	tcd

;
;	set <argidx = absolute address of first arg.
; 	(args are accessed with >0,0,x because <0,x 
;	doesn't work in this rev of the processor.
;	when the real processor comes along, change all
;	>0,0,x to <0,x and  replace the following 5 lines of code with
;	clc
;	lda	##nbytes
;	adc	<nbytes
;	sta	<argidx
;

	clc
	tdc			; get frame address
	adc	##nbytes	; add frame offset of last arg
	adc	<nbytes		; add # arg bytes
	sta	<argidx		; save abs addr of first arg

;
;	set exstk = abs addr of highest 4 bytes of the frame.
;	the exit routine will move psw, return addr up there,
;	load s from exstk, and do plp, rts.
;

	dec	a
	dec	a		; stack value to do plp, rts from
	sta	<exstk		; after cleaning up args on exit.

	sep	#0x20		; 8 bit mem, 16 bit idx.
	ldy	##0		; init pointer to fmt chars.

loop
	lda	(<fmtstr),y	; get char from fmt string.
	beq	pfexit		; done if terminator.
	iny			; point to next char.
	cmp	#'%'		; format spec ?
	beq	format		; yes, go doit.

	bsl	putchr		; display char in acc.
	bra	loop		; do some more.

;
;	here after % in format string.  if next char is
;	s,c,b,x, or l then format current arg, else
;	just display the char.
;	

format
	lda	(<fmtstr),y	; get format specifier.	
	beq	pfexit
	iny

	cmp	#'l'		; %l ?
	beq	$1		; branch if no.
	brl	fmt
$1	brl	lngfmt

;
;	Here after processing valid %something.
;	This is the normal exit from fmt and lngfmt.

fmtend
	ldx	<argidx		; make pointer to next arg
	dex
	dex
	stx	<argidx
	ply			; get pointer to next fmt char
	sep	#0x20		; ensure 8 bit mem for loop
	brl	loop		; do next format char

;
;	Here from fmt or lngfmt because of %junk.
;	Just print the junk.
;

junk
	bsl	putchr		; display char in acc.
	ply			; get pointer to next fmt char.
	brl	loop		; do some more.

;
;	Here to do %<not l>.  Jump to appropriate routine,
;	which will exit via fmtend (above).
;

fmt
	phy			; save ptr to next fmt char.
	ldx	<argidx		; point x at current arg

	cmp	#'x'
	beq	pword
	cmp	#'s'
	beq	pstring
	cmp	#'c'
	beq	pchar
	cmp	#'b'
	beq	pbyte
	brl	junk

;
;	Here on %s - print string in data bank
;

pstring
	rep	#0x20
	lda	>0,0,x		; get pointer to string
	pha			; push pointer to string
	bsl	putstr		; print string
	brl	fmtend		; get ready for next whatever.

;
;	%c - print char 
;

pchar
	lda	>0,0,x
	bsl	putchr
	brl	fmtend

;
;	%x - print hex word
;

pword	rep	#0x20		; need 16 bit m for this
	lda	>0,0,x		; get the word
	bsl	wtox		; display it
	brl	fmtend

;
;	%b - print hex byte
;

pbyte	lda	>0,0,x		; get the byte
	bsl	btox		; display it
	brl	fmtend

;
;	Here on %l<something:
;

lngfmt
	lda	(<fmtstr),y	; get fmt spec.
	bne	$1
	brl	pfexit
$1
	iny			; point to next format char
	phy			; save pointer.
	ldx	<argidx		; point x at current arg (hi word)

	cmp	#'x'
	beq	plword
	cmp	#'s'
	beq	plstrn
	cmp	#'a'
	beq	pladdr
	brl	junk		; invalid %l, just output acc.
;
;	%lx - print long hex word
;

plword	rep	#0x20		; need 16 bit m for this
	lda	>0,0,x		; get high word
	bsl	wtox		; display high word

	dex			; point x at low word of arg
	dex
	stx	<argidx		; update argidx
	brl	pword		; go display low word.

;
;	Here  on %la - print <bank><addr> 
;

pladdr
	rep	#0x20		; need 16 bit m
	lda	>0,0,x		; get bank value
	bsl	btox		; print it (1 byte)

	dex			; point x to next arg (addr)
	dex
	stx	<argidx

	lda	>0,0,x		; get addr
	bsl	wtox		; print it
	brl	fmtend
;
;	Here on %ls - print string in specified bank
;

plstrn
	phb			; save current dbr
	lda	>0,0,x		; get specified bank
	pha			; copy to dbr
	plb

	dex			; point to next arg (string addr)
	dex
	stx	<argidx

	rep	#0x20
	lda	>0,0,x		; get string addr
	pha			; push for putstr
	bsl	putstr		; print the string

	plb			; restore callers dbr
	brl	fmtend		; clean up

	end




1280_Firmware/newdb/proto.h
	title	"1280 constants"
;
;	Machine-dependent constants for the 1280
;

intvec	equ	0x7fc0	; thru 7fff, 16 long vectors,quad aligned.
nmivec	equ	0x7f84		; Soft reset/stack overflow.
brkvec	equ	0x7f80		; break instr.

auxsta	equ	0x1a		; in bank 0xf8 (control)
auxdat	equ	0x10		;   " (data)

dirpag	equ	0x3000
dbgstk	equ	dirpag-4
inisp	equ	dbgstk-68
inipc	equ	0x0
inipsw	equ	0x34		; native mode, 8 bit mx, SEI.



;	ACE offsets (in decreasing interrupt priority level):

ACEBNK equ 0x20		; Data bank containing ACEs.
ACEPAG equ 0		; Page containing ACEs.
aceadd equ 0		; Page offset of first ACE.
acepad equ aceadd+0	; Mouse/pad ACE.
acekbd equ aceadd+0x30	; Keyboard ACE.
acehst equ aceadd+0x20	; Host ACE.
aceaux equ aceadd+0x10	; Aux ACE.

;	ACE register offsets :

;	(These 2 accessible if bit 7 of LCR = 1)
DLL equ  0		; Divisor Latch Low byte.
DLH equ  2		; Divisor Latch High byte.

;	(These 3 accessible if bit 7 of LCR = 0)
RBR equ  0		; Receiver Buffer Reg. (read data).
THR equ  0		; Transmitter Holding Reg. (write data).
IER equ  2		; Interrupt Enable Reg.

;	(Regardless of ACELCR bit 7).
IIR equ  4		; Interrupt Ident. Reg.(read only).
LCR equ  6		; Line Control Register.
MCR equ  8		; Modem Control Reg. (not used).
LSR equ  10		; Line Status Register.
MSR equ  12		; Modem Status Reg. (not used).
SCR equ  14		; Scratch reg. (not used).
	

;
; Parallel I/O register addresses
;

devend	equ	0xff20	; write to pulse device end - intrpt host
parprt	equ	0xff00	; parallel i/o port (2 bytes).  Writing
			; the low byte sets byte assembled for
			; the host.  Some bits in the high byte are
			; writeable (ask Richard).
dmaena	equ	0xff00	; write to set ADRE - enable dma transfer
dmadsb	equ	0xff10	; write clears ADRE - disable dma transfer
intpol	equ	0xff1c	; device polling is done by inspecting 
			; bits in this word.
;  
;	0xff1c :
;	bit 7 - host command out, set if data available
;		in parallel port.
;






1280_Firmware/newdb/proto.hba
	title	"1280 constants"
;
;	Machine-dependent constants for the 1280
;

intvec	equ	0x7fc0	; thru 7fff, 16 long vectors,quad aligned.
nmivec	equ	0x7f84		; Soft reset/stack overflow.
brkvec	equ	0x7f80		; break instr.

auxsta	equ	0x1a		; in bank 0xf8 (control)
auxdat	equ	0x10		;   " (data)

dirpag	equ	0x3f00
dbgstk	equ	dirpag-4
inisp	equ	dbgstk-68
inipc	equ	0x0
inipsw	equ	0x34		; native mode, 8 bit mx, SEI.



;	ACE offsets (in decreasing interrupt priority level):

ACEBNK equ 0x20		; Data bank containing ACEs.
ACEPAG equ 0		; Page containing ACEs.
aceadd equ 0		; Page offset of first ACE.
acepad equ aceadd+0	; Mouse/pad ACE.
acekbd equ aceadd+0x30	; Keyboard ACE.
acehst equ aceadd+0x20	; Host ACE.
aceaux equ aceadd+0x10	; Aux ACE.

;	ACE register offsets :

;	(These 2 accessible if bit 7 of LCR = 1)
DLL equ  0		; Divisor Latch Low byte.
DLH equ  2		; Divisor Latch High byte.

;	(These 3 accessible if bit 7 of LCR = 0)
RBR equ  0		; Receiver Buffer Reg. (read data).
THR equ  0		; Transmitter Holding Reg. (write data).
IER equ  2		; Interrupt Enable Reg.

;	(Regardless of ACELCR bit 7).
IIR equ  4		; Interrupt Ident. Reg.(read only).
LCR equ  6		; Line Control Register.
MCR equ  8		; Modem Control Reg. (not used).
LSR equ  10		; Line Status Register.
MSR equ  12		; Modem Status Reg. (not used).
SCR equ  14		; Scratch reg. (not used).
	

;
; Parallel I/O register addresses
;

devend	equ	0xff20	; write to pulse device end - intrpt host
parprt	equ	0xff00	; parallel i/o port (2 bytes).  Writing
			; the low byte sets byte assembled for
			; the host.  Some bits in the high byte are
			; writeable (ask Richard).
dmaena	equ	0xff00	; write to set ADRE - enable dma transfer
dmadsb	equ	0xff10	; write clears ADRE - disable dma transfer
intpol	equ	0xff1c	; device polling is done by inspecting 
			; bits in this word.
;  
;	0xff1c :
;	bit 7 - host command out, set if data available
;		in parallel port.
;






1280_Firmware/p802/biclip.c
#include <stdio.h>

#define TOLEFT 1
#define TORIGHT 2
#define TOTOP 	8
#define TOBOTTOM 4

typedef struct {
		int x, y;
	} POINT;

typedef struct {
		POINT p1, p2;
	} LINE;

typedef struct {
		int xleft, ybottom, xright, ytop; 
	} WINDOW;


clipl(pp1,pp2,wp)	/* return  0 for trivial reject, */
POINT *pp1, *pp2;	/* else clip xy to wp and return <>0 */
WINDOW *wp;
{
	int c1, c2;
	POINT *p1, *p2;

	p1 = pp1;
	p2 = pp2;

	c1 = vcode(p1,wp);
	c2 = vcode(p2,wp);

	
		if(c1 & c2)			/* trivial reject */
			return(0);
		if( (c1 | c2) == 0)		/* trivial accept */
			return(1);
	
	/*
		At least 1 endpoint outside.
	*/
		if(c1)
			bisect(p2,c2,p1,&c1,wp); /* clip p1 */
		if(c2)
			bisect(p1,c1,p2,&c2,wp); /* clip p2 */

		if(c1 & c2)			/* trivial reject */
			return(0);
		if( (c1 | c2) == 0)		/* trivial accept */
			return(1);

}

bisect(pin,vin,pout,vout,wp)	/* clip pout, also return code(vout) */
POINT 	*pin, *pout;
int	vin, *vout;
WINDOW 	*wp;
{
	POINT p, m;
	int vm;

	p.x = pin->x;		/* save pin */
	p.y = pin->y;

	for(;;){
			
		m.x = (p.x + pout->x) >> 1;
		m.y = (p.y + pout->y) >> 1;

	
		if(((m.x == p.x) && (m.y == p.y))
		|| ((m.x == pout->x) && (m.y == pout->y))){
			pout->x = p.x;
			pout->y = p.y;
			*vout = 0;
			return;
		}

		vm = vcode(&m, wp);				

			
		if(vm & *vout){
			if(vin & vm){
/*
				pout->x = pin->x;
				pout->y = pin->y;
*/
				*vout = vin;
				return;
			}
			pout->x = m.x;
			pout->y = m.y;
			*vout = vm;
		}else{
			p.x = m.x;
			p.y = m.y;
			vin = vm;
		}
	}
}
/*
	return code indicating location of x,y
	with respect to window.
*/

vcode(p,wp)	
POINT *p;
WINDOW *wp;
{
	int vc;
	vc = 0;

	if(p->x < wp->xleft)
		vc = TOLEFT;
	else if(p->x > wp->xright)
		vc = TORIGHT;

	if(p->y < wp->ybottom)
		vc |= TOBOTTOM;
	else if(p->y > wp->ytop)
		vc |= TOTOP;

	return(vc);
}


/*
	Wait for pendown.  Return status and coords. 
*/

getpick(x,y)
int *x, *y;
{
	int flag, dummy, dummy1;

	flag = 0;
	do{
		rtp(&dummy,&flag,x,y);
		sleep(-2);
	}while((flag&1) == 0);

	dummy1 = 1;
	do{	/* debounce */
		rtp(&dummy,&dummy1,&dummy,&dummy);
		sleep(-2);
	}while(dummy1&1);

	return(flag);
}


/*	Enable tablet, delay appropriately */

enable()
{
	int i;
	etp(126);
	for(i=0;i<300;i++)
		;
}
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;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This routine is	an implementation of	;
;	Bresenhams line	drawing	algorithm.	;
;	See Foley/Van Dam pg. 435  for details.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
;	It might be a good idea to always draw from the
;	'lesser' endpoint.  The line from a to b is not
;	the same as the line from b to a, which can be
;	inconvenient when rubber-banding or dragging.

	asect  1
	org	0x1200

;	Entries
;	.GLOBL	BRESEN		; This entry gets NEWX,	NEWY from
				; the host, draws from (XPOS,YPOS)
				; to (NEWX, NEWY).

;	.GLOBL	VECTOR		; Enter	here if	NEWX, NEWY are
				; already established.
;	External routines.
;	.GCOOR			; Routine to get X,Y pair
				; from host - values returned
				; in NEWX, NEWY.

;	Zero page globals.
;	.GLOBL	XPOS, YPOS, NEWX, NEWY,	COLOR

;	Local scratch
DX:	ds	2
DY:	ds	2
INC1:	ds	2
INC2:	ds	2
D:	ds	2
PIXCNT:	ds	2		; max (DX, DY)
VMPTR	ds	2		; points to either VMIY, VMIX.
CTRS:	ds	2		; temp storage for xyctrs mask index.
CTINDX: dcb	0
	dcb	040
	dcb	0100
	dcb	0140


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	Draw line from (XPOS, YPOS) to (NEWX, NEWY).	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

BRESEN:
	jsr	set8bit		; get in 8 bit 802 mode.
	jsr	.GCOOR		; Get NEWX, NEWY from host.

VECTOR:
	jsr	set802
	rep	#0x30		; make regs 16 bit.	

	ldx	<XPOS
	stx	<XLO

	ldx	<YPOS
	stx	<YLO

	ldx	##03
	stx	CTRS		; x, y counters both up.

	ldx	##VMIX		; assume DY < DX.
	stx	VMPTR		

	sec			; DX = NEWX - XPOS.
	lda	<NEWX
	sbc	<XPOS
	
	bcs	A1		; Branch if DX >= 0.

	dec	CTRS
	eor	##-1		; Make DX positive and
	inc	a		; reverse X direction.



A1
	sta	DX
	sec			; As above, for	DY.
	lda	<NEWY
	sbc	<YPOS

	bcs	A2

	dec	CTRS		; reverse Y direction.
	dec	CTRS

	eor	##-1
	inc	a


A2
	sta	DY

;	If DX <	DY, the	algorithm is the same
;	but with X,Y reversed.	Find out which is the case
;	here and swap DX, DY if DX < DY.

	cmp	DX
	bcc	A3		; branch if DX >= DY.

	ldx	DX		; swap DX, DY .
	sta	DX
	stx	DY

	ldx	##VMIY
	stx	VMPTR
		
A3

;	Init D,	INC1, INC2 as in Foley/VanDam :
;	D = 2DY	- DX, INC1 = 2DY, INC2 = 2(DY-DX).

	lda	DY		; Set INC1 = 2*DY.
	asl	a
	sta	INC1	

				; D = INC1 - DX	= 2*DY - DX.
	sec
	sbc	DX
	sta	D
	
				; INC2 = D - DX	= 2(DY-DX).
	sec
	sbc	DX
	sta	INC2


;	Now we can draw	the line.
;	First need to setup counters.
;	The bulk of the loop is updating D, so that stays in the
;	16 bit acc.  Need 8 bit reg to write pixels with so ..

	ldx	DX
	inx
	stx	PIXCNT

	sep	#0x30
	lda	0x24
	and	#0377-0140
	ldx	CTRS
	ora	CTINDX,x
	sta	0x24		; set counters.
	ldx	<COLOR		; Get color to draw line with.
	ldy	VMPTR		; <0,y is either VMIX or VMIY.
	rep	#0x20		; 16 bit acc.
	lda	D
LOOP
	bit	##0x8000	; Decision variable positive ?
	beq	L1		; branch if yes.

	sep	#0x20
	stx	<0,y
	rep	#0x20

	clc
	adc	INC1

	dec	PIXCNT
	bne	LOOP
	jmp	set8bit
L1
	sep	#0x20
	stx	<VMIXY		; Bump Y for next pixel
	rep	#0x20

	clc
	adc	INC2

	dec	PIXCNT		; Dec pixel count, LOOP	if not 0.
	bne	LOOP
	jmp	set8bit		; No more pixels, return.






1280_Firmware/p802/circle.asm

;	These addresses	are fixed, the same in all
;	versions of the	firmware.

XLO	equ	024
YLO	equ	026
VM	equ	030
VMIX	equ	031
VMIY	equ	032
VMIXY	equ	033
XPOS	equ	0101
YPOS	equ	0103
COLOR	equ	074

;	These addresses are for 802 versions only.

.GET2	equ	0177671
.GETB	equ	0177655
.GSN	equ	0177666
.GET	equ	0177633
.GCOOR	equ	0177660

;	Floating addresses.

INT	equ	0141103
NMINT	equ	0141061
RESET	equ	0141044


;	The instruction jmp	RESET (6502 reset routine)
;	is at each of the following addresses in RAM.

VEC802	equ	03756	

COP802	equ	03756
IRQ802	equ	03761
NMI802	equ	03764
ABT802	equ	03767
RST802	equ	03772
BRK802	equ	03775
	asect	0
	org	IRQ802
	jmp 	savirq
	org	NMI802
	jmp 	savnmi
	org	RST802
	jmp 	freset
	org	ABT802
	jmp 	freset
	org	COP802
	jmp 	freset
	org	BRK802
	jmp 	freset
;	802 implementation of Micheners	circle algorithm.


	asect	1
	org	0x1400


;	.GLOBL	CIRCLE		; Enter	here to	get radius from	host.
;	.GLOBL	FATCIR		; As above, for	fat circle.
;	.GLOBL	CIR		; Enter	here if	caller has already put
				; radius in RADIUS and initialized
				; the fat circle flag FCFLAG.

;	Local variables	:

RADIUS:	ds	2		; Radius of circle.
FCFLAG:	ds	2		; -1 for fat circle.

IX:	ds	2		; IX and IY are	the displacements
IY:	ds	2		; relative to XPOS, YPOS of the	points
				; on the circumference of the circle.
D:	ds	2		; Decision var,	used to	determine
				; whether next point is	on same	line
				; or the one below.

CXPX:	ds	2		; These	are the	translated points
CXMX:	ds	2		; (XPOS,YPOS) +- (IX,IY) and
CYPY:	ds	2		; (XPOS, YPOS) +- (IY, IX).
CYMY:	ds	2
CYPX:	ds	2
CYMX:	ds	2
CXPY:	ds	2
CXMY:	ds	2


IX4P6:	ds	2		; 4*IX + 6
M4IYP4:	ds	2		; -4*Y + 4

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This is	an implementation of Micheners circle drawing		;
;	algorithm, described in	Foley/VanDam, pg445.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

FATCIR:	lda	#-1		; Entry	for fat	circle from host.
	bra	CIRC1

CIRCLE:	lda	#0		; Entry	for regular circle from	host.
CIRC1:	sta	FCFLAG

	jsr	.GET2		; Get radius from host.
	sty	RADIUS+1	; High byte in Y reg.
	stx	RADIUS		; Low byte in X	reg.


CIR:				; Set X, Y counters to up.
	lda	#0140
	ora	<0x24
	sta	<0x24

	jsr	set802		; turn off emulation mode.
	rep	#0x30		; 16 bit regies.

	stz	IX		; init IX = 0, IY = RADIUS.
	lda	RADIUS
	sta	IY

	asl	a		; for computation below.
;	set D	= 3 - 2*RADIUS
;		= 3 - acc
;		= -acc + 3
;		= ((acc	eor -1)+1) + 3
;		= (acc eor -1) +4

	eor	##-1
	clc
	adc	##4
	sta	D


	lda	##6		; Set IX4P6 = IX*4 + 6
	sta	IX4P6

;	Set M4IYP4 = -4*IY + 4 = 4(1-IY)

	lda	IY		; set acc = 1 -	IY
	eor	##-1		; = 1 +	(-IY)
	inc	a		; = 1 +	(1+ (IY	eor -1))
	inc	a		; = 2 +	(IY eor	-1)

	asl	a		; set M4IYP4 = 4*acc
	asl	a		; = 4(1-IY)
	sta	M4IYP4

;	Init the 8 coordinates (XPOS,YPOS) +- (IX, IY)
;	and (XPOS, YPOS) +- (IY, IX).
;	Remember at this point IX = 0.

	lda	<XPOS
	sta	CXPX		; CXMX = CXPX =	XPOS
	sta	CXMX

	clc			; CXPY = XPOS +	IY
	adc	IY
	sta	CXPY

	lda	<YPOS
	sta	CYPX		; CYPX = CYMX =	YPOS
	sta	CYMX


	clc			; CYPY = YPOS +	IY
	adc	IY
	sta	CYPY

	sec
	lda	<XPOS		; CXMY = XPOS -	IY
	sbc	IY
	sta	CXMY

	sec
	lda	<YPOS		; CYMY = YPOS -	IY
	sbc	IY
	sta	CYMY


;	Done initializing, now we can start
;	drawing	the circle.

LOOP	jsr	PLOT		; Plot point at	(XPOS,YPOS)+(IX,IY).

	lda	D
	bpl	XY		; Branch if D positive to drop
				; to next line.
	clc			; D += IX4P6.  Update decision variable.
	adc	IX4P6
	sta	D

	inc	IX		; IX++.

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcc	LOOP		; LOOP if IX < IY.
	bne	L1		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.
L1	jmp	set8bit

;	Here when it's time to move CAP	in Y as	well as	X.

XY
;	 Set D = 4*(IX-IY) + 10.
;	       = IX4P6 + M4IYP4.

	clc
	adc	IX4P6		; D += IX4P6.  Update decision variable.
	clc
	adc	M4IYP4		; D += M4IYP4.
	sta	D

	inc	IX		; IX++.
	dec	IY		; IY--.

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	bit	FCFLAG		; Fat circle ?
	bpl	XY1		; Branch if no.
		jsr	PLOT	; Yes, plot before we move Y cap.

XY1
	inc	CXMY		; Update the coordinates that
	inc	CYMY		; are translates of IY.
	dec	CXPY
	dec	CYPY

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	clc
	lda	M4IYP4		; M4IYP4 += 4.
	adc	##4
	sta	M4IYP4

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcs	XY2		; LOOP if IX < IY.
	jmp	LOOP
XY2	bne	DONE		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.

DONE	jmp	set8bit		; get back in 6502 mode, return
				; to interpreter.


;	This routine plots the actual points of	the circle.

PLOT
	sep	#0x20		; set 8	bit acc	for pixel writes.
	lda	<COLOR
	rep	#0x20

	ldx	CXPX
	ldy	CYPY

	stx	<XLO
	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CYMY
	stx	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXMX
	stx	<XLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXPY
	ldy	CYPX

	stx	<XLO
	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CYMX
	stx	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXMY
	stx	<XLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20
	rts
;	entries : set802 - takes processor out of emulation mode.
;			   disables interrupts because interrupt 
;			   routines don't know how to save/restore
;			   state yet.
;			   Routines that use 16 bit modes should
;			   call this routine first.
;
;		  set8bit - sets all registers to 8 bit, turns
;			    on interrupts after initializing 
;			    stack pointer, then returns to the
;			    interpreter.

	
	asect	2
	org	0x2700

savirq
	rep	#0x30
	pha			; Save 'real' state.
	phx
	phy

	pea	rti802		; The above RTI will land us at rti802.
	php			; This gets popped in 6502 mode
				; when DISMIS does RTI.
	
	
	sep	#0x30		; Enter 6502 mode, jump to service
	sec			; routine.
	xce
	jmp	INT

savnmi
	rep	#0x30
	pha			; Save 'real' state.
	phx
	phy

	pea	rti802		; The above RTI will land us at rti802.

	php			; This gets popped in 6502 mode
				; when DISMIS does RTI.
	
	
	sep	#0x30		; Enter 6502 mode, jump to service
	sec			; routine.
	xce
	jmp	NMINT

rti802:
	clc
	xce
	rep	#0x30
	ply
	plx
	pla
	rti
	
set802:
	sei
	clc
	xce
	sep	#0x30
	cli
	rts		



;	Jump to this routine to exit from 802 mode.  It
;	sets 6502 emulation mode, enables interrupts and
;	returns, presumably to the interpreter.

set8bit:
	sei
	sep	#0x30			; set 8 bit mode.
	sec
	xce				; set emulation mode.
	cli
	rts

freset
	sei
	sep	#0x30
	sec
	xce
	jmp	RESET
	end
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/*
	Ellipse generator.
	Generates an ellipse, centered at CAP.
	Shape given by ax**2 + by**2 - ab = 0.	
*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

long	fx,
	fy,
	fxx,
	fyy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;

int	ox,oy;		/* Coordinates of (0,0) centered ellipse. */
int	cx,cy;		/* Center of the actual ellipse */
int	px,py,		/* Coordinates of current points */
	mx,my;		/* on the actual ellipse	*/

long	a,b;

main(argc,argv)
int argc;
char **argv;
{
	long xsemi, ysemi;
	int ix,iy;
	xsemi = 100L;
	ysemi = 49L;
	ix = iy = 1;	
	if(argc == 5){
		xsemi = atol(argv[1]);
		ysemi = atol(argv[2]);
		ix = atoi(argv[3]);
		iy = atoi(argv[4]);
		
	}

	for(;;){
		fibelp(xsemi,ysemi);	
		xsemi += ix;
		ysemi += iy;
	}		
}
fibelp(x,y)
long x,y;
{

	ox = x;
	oy = 0;

	cx = 512;
	cy = 385;
	px = cx + ox;
	py = cy;
	mx = cx - ox;
	my = cy;

	b = x*x;
	a = y*y;

	fxx = a<<1;
	fyy = b<<1;

	fx = x*fxx;
	fy = 0;

	falpha = 0;
	
	for(;;){
		plot();
		feasibles();
		step();
		if(ox < 0)
			return;
	}
}

plot()
{
	mov(px,py);
	wpx(2);
	mov(px,my);
	wpx(2);
	mov(mx,my);
	wpx(2);
	mov(mx,py);
	wpx(2);
}

feasibles()
{
	fX = falpha - fx + a;
	fY = falpha + fy + b;

	fXY = fY + fX - falpha;

	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if((absfY <= absfX) && (absfY < absfXY)){/* step in y */
		falpha = fY;
		fy += fyy;
		py++;
		my--;
	}
	else
	if((absfXY <= absfX) && (absfXY <= absfY)){/* step in x,y */
		falpha = fXY;
		fx -= fxx;
		fy += fyy;
		px--;
		mx++;
		py++;
		my--;
		ox--;
	}
	else
	if((absfX < absfY) && (absfX < absfXY)){ /* step in x */
		falpha = fX;
		fx -= fxx;
		px--;
		mx++;
		ox--;
	}
	else{
		printf("Hosed step\n");
		exit(0);
	}
}
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draw concentric circles at 512,512 - dull.
dl circle.sav; tstbre

drag circle - dull.
dl circle.sav; drgcir




1280_Firmware/p802/drgcir.c
int j;

main(argc,argv)
int argc;
char **argv;
{
	int id,flag,x,y, ox, oy;
	int i;

	tapint();
	sif('P');

	i = 127;
	if(argc > 1)
		i = atoi(argv[1]);

	j = i;

	dca(0,0);
	stp(2);
	etp(126);

	mov(500,500);
	dcl(127);
	for(;;){
	flag = 0;
	do{
		rtp(&id,&flag,&x,&y);
		if(argc >1)
			printf("%d %d %d %d\n",id,flag,x,y);
	}while((flag&15) == 0);
	do
		rtp(&id,&flag,&x,&y);
	while(flag&15);

	mov(ox = x, oy = y);
	sec(2);
	dcl(j);

	for(;;){
		flag = 0;
		do
			rtp(&id,&flag,&x,&y);
		while((x == ox) && (oy == y));

		if(flag&15)
			break;
		mov(ox,oy);
		sec(0);
		dcl(j);
		mov(ox=x, oy=y);
		sec(2);
		dcl(j);
	}
	}
}
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#include <stdio.h>


typedef struct { 
	int x,y;
	} POINT;

typedef struct {
	int xleft, ybottom, xright, ytop;
	} WINDOW;




main(argc,argv)
int argc;
char **argv;
{
	WINDOW	wp;
	POINT p1,p2;

	int drawn, cdrawn;
	int id,flag,x,y, ox, oy;
	int i,x1,y1;
	int delay = 500;

	char buf[6];		/* for JUS to line routine. */
	buf[0] = ';';
	buf[1] = 0x12;
	buf[2] = 0x14;

	if(argc > 1)
		delay = atoi(argv[1]);

	sif('P');
	stp(2);
	enable();


/*	get clip window	*/	

	getpick(&x, &y);
	getpick(&x1,&y1);
	
	if(x > x1){
		wp.xright = x;
		wp.xleft = x1;
	}else{
		wp.xleft = x;
		wp.xright = x1;
	}
	if(y > y1){
		wp.ytop = y;
		wp.ybottom = y1;
	}else{
		wp.ytop = y1;
		wp.ybottom = y;
	}
	swm(255);
	ers();
	sec(1);
	etp(0);
	mov(wp.xleft-1,wp.ybottom-1);
	dra(wp.xright+1,wp.ytop+1);
	enable();	

	for(;;){	

/*	wait for pen down to establish endpoint */
/*	save the endpoint - it stays fixed	*/

		getpick(&x1,&y1);
/*
	if the fixed point is outside window
	draw circle to indicate its position.
*/
		p1.x = x1;
		p1.y = y1;
		if(cdrawn = vcode(&p1,&wp)){
			sec(1);
			swm(1);
			etp(0);
			mov(x1,y1);
			dcl(3);
			enable();
		}
		swm(2);
	
		ox = x1;
		oy = y1;	

		drawn = 0;

		for(;;){

/*	wait for pen to move floating endpoint */

			flag = 0;
			do{
				rtp(&id,&flag,&x,&y);
				sleep(-2);
			}while((x == ox) && (y == oy));

/*	if pendown, fix this endpoint, start new floater */

			if(flag&1)
				break;


/*	erase the old clipped line	*/
/*	if one was drawn.		*/

		if(drawn){
			etp(0);
			mov(p1.x,p1.y);
			sec(0);
			obyte(buf,6);
			drawn = 0;
			enable();
		}

/*	clip the new one	*/


			p1.x = x1;
			p1.y = y1;
			p2.x = x;
			p2.y = y;

			if(drawn = clipl(&p1,&p2,&wp)){
				encode(buf+3,p2.x,p2.y);
				sec(2);
				etp(0);	
				mov(p1.x,p1.y);
				obyte(buf,6);
				enable();
			}
			ox = x;
			oy = y;

		}
		flag = 0;	/* debounce */
		do{
			rtp(&id,&flag,&x,&y);
			sleep(-2);
		}while(flag&1);

		if(cdrawn){
			etp(0);
			mov(x1,y1);
			sec(0);
			swm(1);
			dcl(3);
			swm(2);
			enable();
		}			
	}
}
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;	Ellipse generator.  See /u0/roy/elp/fibelp.c

	psect	0

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	Draw an ellipse centered at CAP, x,y semiaxes in	;
;	X, Y registers.  For now, these values should be	;
; 	positive (don't have signed multiply yet).		;
;	This routine assumes 16 bit 802 mode has been set.	;
;	Local storage is gotten off the stack.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

;	Define local store offsets.
;	Long variables.

fx	equ	0
fy	equ	4
fxx	equ	8
fyy	equ	12

falpha	equ	16
fX	equ	20
fY	equ	24
fXY	equ	28

absfX	equ	32
absfY	equ	36
absfXY	equ	40

axx	equ	44
byy	equ	48

;	Int variables.
xandy	equ	52
ox	equ	54
px	equ	56
py	equ	58
mx	equ	60
my	equ	62
xsemi	equ	64

;	# bytes of local storage.
LOCSIZ 	equ	66

tstelp
	jsr	set8bit
	jsr	.GET2
	phy
	phx
	jsr	.GET2
	phy
	phx
	jsr	set802
	sei
	rep	#0x30
	ply
	plx
	bsr	elp
	jsr	set8bit
	cli
	bra	tstelp
elp

;	Reserve stack space for local variables
;	and point direct page register at it.

	phd			; Save callers direct page.

	lda	##0x100
	tcd

;	tsc			; Set direct page = stack - LOCSIZ.
;	sec
;	sbc	##LOCSIZ-1
;	tcd
;
;	sta	0x0fe		;*******debug
;
;	dec	a		; Point stack at next free byte.
;	tcs

	stx	<xsemi
	stx	<ox

	
;	Init coordinates of real ellipse (px,py,mx,my) and
; 	(0,0) centered ellipse (ox,oy).	

	ldx	XPOS

	txa
	clc			; Start real ellipse at
	adc	<xsemi		; (XPOS+xsemi,YPOS).
	sta	<px		; Set px = XPOS + xsemi.

	txa			; Set mx = XPOS - xsemi.
	sec
	sbc	<xsemi
	sta	<mx	

	lda	YPOS		; Set my = py = YPOS.
	sta	<py
	sta	<my


;	Compute coefficients axx and byy of x**2 and y**2
;	in the ellipse equation, and second partials
;	fxx, fyy = 2axx, 2byy.

	tyx			; Square ysemi.
	bsl	mult		; Get low word in acc, high in x.
	sta	<axx		; axx = ysemi * ysemi.
	stx	<axx+2

	asl	a		; Set fxx = 2*axx.
	sta	<fxx
	txa
	rol	a
	sta	<fxx+2

	ldx	<xsemi		; Square xsemi.
	txy
	bsl	mult		; Get low word in acc, high in x.
	sta	<byy		; byy = xsemi * xsemi.
	stx	<byy+2

	asl	a		; Set fyy = 2*byy.
	sta	<fyy
	txa
	rol	a
	sta	<fyy+2
		

;	Init first partials fx, fy.

	stz	<fy		; fy = 0.
	stz	<fy+2

;	Init fx = xsemi * fxx.  Since fxx is a long,
; 	this takes some doing.

	ldx	<xsemi
	ldy	<fxx
	bsl	mult		; Low word in acc, high in x.

	sta	<fx		; Save partial result low word.
	stx	<fx+2		; Ditto high word.  Partial result
				; is complete if fxx high word = 0.
	
	ldx	<fxx+2		; fxx high = 0 ?
	beq	$1		; Branch if yes, saved a multiply.

	ldy	<xsemi		; Oh well, we tried.
	bsl	mult		; Get low word in acc, high should
	clc			; be zero.
	adc	<fx+2
	sta	<fx+2

$1
;	Init decision variable falpha.

	stz	<falpha
	stz	<falpha+2

;	This is the main loop.

loop
	bsl	plot		; Plot (px,py,mx,my).
	bsl	nextpt		; Update (px,py,mx,my).

	bit	<ox		; Done yet ?
	bpl	loop		; Branch if no.

;	tsc			; Restore stack to entry value
;	clc			; and return.
;	adc	##LOCSIZ
;	tcs

	pld			; Restore callers direct page.
	rts


nextpt
	
;	Set fX = falpha + axx - fx.

	lda	<falpha
	clc
	adc	<axx	 
	tax			; x = axx+falpha low.
	lda	<falpha+2	; a = falpha high.
	adc	<axx+2		; a = falpha+axx high 
	tay			; save in y.
; Now x,y = axx+falpha, subtract fx.
	sec
	txa
	sbc	<fx
	sta	<fX
	sta	<absfX
	tya
	sbc	<fx+2
	sta	<fX+2
	sta	<absfX+2

;	Set fY = falpha + byy + fy.

	lda	<falpha
	clc
	adc	<byy	 
	tax			; x = byy+falpha low.
	lda	<falpha+2	; a = falpha high.
	adc	<byy+2		; a = falpha+byy high 
	tay			; save in y.
; Now x,y = byy+falpha, add fy.
	clc
	txa
	adc	<fy
	sta	<fY
	sta	<absfY
	tax			; save for fXY below.
	tya
	adc	<fy+2
	sta	<fY+2
	sta	<absfY+2
	tay			; save for fXY below.

;	Set fXY = fY + fX - falpha.  fY is in x,y registers now.

	txa
	clc
	adc	<fX
	tax			; x = fY + fX low.
	tya			; a = fY high.
	adc	<fX+2		; a = fY + fX high 
	tay			; save in y.
; Now x,y = fX + fY, subtract falpha.
	sec
	txa
	sbc	<falpha
	sta	<fXY
	sta	<absfXY
	tya
	sbc	<falpha+2
	sta	<fXY+2
	sta	<absfXY+2

;	Now compute absolute values of fX, fY, fXY.

	ldx	##0

	bit	<fXY+2
	bpl	$1		; Branch if fXY not negative.
	txa
	sec
	sbc	<fXY
	sta	<absfXY
	txa
	sbc	<fXY+2
	sta	<absfXY+2
$1
	bit	<fX+2
	bpl	$2		; Branch if fX not negative.
	txa
	sec
	sbc	<fX
	sta	<absfX
	txa
	sbc	<fX+2
	sta	<absfX+2
$2
	bit	<fY+2
	bpl	$3		; Branch if fY not negative.
	txa
	sec
	sbc	<fY
	sta	<absfY
	txa
	sbc	<fY+2
	sta	<absfY+2
$3

;	Now find the smallest of absfX, absfY, absfXY, and
;	set up to move accordingly.
;	R1 : absfX < absfY
;	R2 : absfY < absfXY
;	R3 : absfX < absfXY.
;
;	if(R1)
;		if(R3) move in x direction
;		else move in x and y.
;	else
;		if(R2) move in y direction
;		else move in x and y.

;	Evaluate R1 (absfX - absfY < 0)

	stz	<xandy		; Shared code flag for move in 
				; x and y.

	sec
	lda	<absfX
	sbc	<absfY
	lda	<absfX+2
	sbc	<absfY+2
	bcc	chkR3		; R1 true, check R3.

;	R1 false, check R2 (absfY - absfXY < 0).		
	sec
	lda	<absfY
	sbc	<absfXY
	lda	<absfY+2
	sbc	<absfXY+2
	bcc	$4		; R1 false, R2 true, move in X,Y.
	dec	<xandy
$4	bra	movy		; R1 false, R2 false, move in Y.
	

;	R1 true, check R3 ( absfX - absfXY < 0).
chkR3
	sec
	lda	<absfX
	sbc	<absfXY
	lda	<absfX+2
	sbc	<absfXY+2
	bcc	movx
	dec	<xandy		; R1 true, R3 false, move in X,Y.

movy
	dec	<my
	inc	<py

	clc			; fy += fyy
	lda	<fy
	adc	<fyy
	sta	<fy
	lda	<fy+2
	adc	<fyy+2
	sta	<fy+2

	bit	<xandy		; move in x and y ?
	bmi	movx		; branch if yes.

	lda	<fY
	sta	<falpha
	lda	<fY+2
	sta	<falpha+2
	rts

; R1 true, R3 true, move in X.
movx	
	dec	<ox
	dec	<px
	inc	<mx

	sec			; fx -= fxx
	lda	<fx
	sbc	<fxx
	sta	<fx
	lda	<fx+2
	sbc	<fxx+2
	sta	<fx+2

	bit	<xandy
	bmi	$1

	lda	<fX
	sta	<falpha
	lda	<fX+2
	sta	<falpha+2
	rts
$1
	lda	<fXY
	sta	<falpha
	lda	<fXY+2
	sta	<falpha+2
	rts
								
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This routine plots the 4 points	;
;	(px,py),(px,my),(mx,my),(mx,py).;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

plot
	ldx	<px
	stx	XLO
	ldx	<py
	stx	YLO

	sep	#0x20		; Set 8 bit memory for pixel writes.
	lda	COLOR		; Get current color.
	sta	VM		; (px,py)
	rep	#0x20
	
	ldx	<my
	stx	YLO

	sep	#0x20
	sta	VM		; (px,my)
	rep	#0x20

	ldx	<mx
	stx	XLO

	sep	#0x20
	sta	VM		; (mx,my)
	rep	#0x20

	ldx	<py
	stx	YLO

	sep	#0x20
	sta	VM		; (mx,py)
	rep	#0x30

	rts

;	Unsigned 16 bit multiply.
;	Multiplies contents of x,y registers.  Product
;	low word in acc, high in x.

PLIER equ 1
PLCAND equ 3
PRODCT equ 5

mult
	phd
	
	lda	##0		; init product low word.
	pha			; ditto high word.
	phx			; Save multiplier 
	phy			; and multiplicand.

	tsc
	tcd

	lda	##0
	ldy	##16		; bit count.

MLOOP
	lsr	<PLIER
	bcc	$1
	clc
	adc	<PLCAND
$1
	ror	a
	ror	<PRODCT
	dey
	bne	MLOOP

	plx			; cleanup stack
	plx

	tax			; High result in x,
	pla			; low in acc.

	pld
	rts
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/*
	Ellipse generator.
	Generates an ellipse, centered at CAP.
*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

int	D;

long	fx,
	fy,
	fxx,
	fyy,
	fxy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;

int	x,y;
int	deltax, deltay;

long	a,b,c,d,e,g;

main(argc,argv)
int argc;
char **argv;
{
	a=b=c=d=e=g=1;
	x = y = 512;
	D = 1;
	
	if(argc > 1){
		x = atoi(*(++argv));
		y = atoi(*(++argv));
		D = atoi(*(++argv));

		a = atol(*(++argv));
		b = atol(*(++argv));
		c = atol(*(++argv));
		d = atol(*(++argv));
		e = atol(*(++argv));
		g = atol(*(++argv));
	}

	fxx = a<<1;
	fyy = b<<1;
	fxy = c;

	fx = x*fxx + c*y + d;
	fy = y*fyy + c*x + e;

	falpha = 0;
	
	mov(x,y);

	for(;;){
		dxdy();
		feasibles();
		step();
		partials();
	}
}


feasibles()
{
	fX = falpha + fx*deltax + a;
	fY = falpha + fy*deltay + b;
	fXY = fY + fX - falpha + c*deltax*deltay;

	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if((absfY <= absfX) && (absfY < absfXY)){/* step in y */
		falpha = fY;
		deltax = 0;
	}
	else
	if((absfXY <= absfX) && (absfXY <= absfY)){/* step in x,y */
		falpha = fXY;
	}
	else
	if((absfX < absfY) && (absfX < absfXY)){ /* step in x */
		falpha = fX;
		deltay = 0;
	}
	else{
		printf("Hosed step\n");
		exit(0);
	}

	wpx(2);
	mvr(deltax,deltay);
}


partials()
{
	fx += fxx*deltax + fxy*deltay;
	fy += fyy*deltay + fxy*deltax;
}

dxdy()
{
	if(D){
		deltax = fy < 0 ? 1 : -1;
		deltay = fx < 0 ? -1 : 1;
	}
	else{
		deltax = fy < 0 ? -1 : 1;
		deltay = fx < 0 ? 1 : -1;
	}
}
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/*
	Ellipse generator.
	Generates an ellipse, centered at CAP.
	Shape given by ax**2 + by**2 - ab = 0.	
*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

long	fx,
	fy,
	fxx,
	fyy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;
/*
int	deltax, deltay;
*/

int	ox,oy;		/* Coordinates of (0,0) centered ellipse. */
int	cx,cy;		/* Center of the actual ellipse */
int	px,py,		/* Coordinates of current points */
	mx,my;		/* on the actual ellipse	*/

long	a,b;

main(argc,argv)
int argc;
char **argv;
{
	long xsemi, ysemi;

	xsemi = 100L;
	ysemi = 49L;
	
	if(argc == 3){
		xsemi = atol(argv[1]);
		ysemi = atol(argv[2]);
	}

	for(;;){
		fibelp(xsemi,ysemi);
		xsemi += ysemi;
		fibelp(xsemi,ysemi);		
		ysemi += xsemi;
	}		
}
fibelp(x,y)
long x,y;
{

	ox = x;
	oy = 0;

	cx = 512;
	cy = 385;
	px = cx + ox;
	py = cy;
	mx = cx - ox;
	my = cy;

	b = x*x;
	a = y*y;

	fxx = a<<1;
	fyy = b<<1;

	fx = x*fxx;
	fy = 0;

	falpha = 0;
	
	for(;;){
/*
		dxdy();
*/
		plot();
		feasibles();
		step();
		if(ox < 0)
			return;
/*
		partials();
*/
	}
}

plot()
{
	mov(px,py);
	wpx(2);
	mov(px,my);
	wpx(2);
	mov(mx,my);
	wpx(2);
	mov(mx,py);
	wpx(2);
}

feasibles()
{
/*
	fX = falpha + fx*deltax + (fxx>>1);
	fY = falpha + fy*deltay + (fyy>>1);
*/
	fX = falpha - fx + a;
	fY = falpha + fy + b;

	fXY = fY + fX - falpha;

	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if(absfX < absfY)
		if(absfX < absfXY){ /* step in x */
			falpha = fX;
			fx -= fxx;
			px--;
			mx++;
			ox--;
		}
		else{			/* step in x,y */
			falpha = fXY;
			fx -= fxx;
			fy += fyy;
			px--;
			mx++;
			py++;
			my--;
			ox--;
		}
	else
	if(absfY < absfXY){/* step in y */
		falpha = fY;
		fy += fyy;
		py++;
		my--;
	}
	else{			/* step in x,y */
		falpha = fXY;
		fx -= fxx;
		fy += fyy;
		px--;
		mx++;
		py++;
		my--;
		ox--;
	}
}


/*
	The function of this routine has been moved
	to the cases of step() above, where we know
	if one of the deltas is zero.

partials()
{
	fx += fxx*deltax;
	fy += fyy*deltay;
}
*/
/*
	This is not needed for the special case this program
	handles.  deltax here is always -1, deltay always 1.
	The other routines have been modified to take this into
	account.

dxdy()
{
	deltax = fy < 0 ? 1 : -1;
	deltay = fx < 0 ? -1 : 1;
}
*/
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;	These addresses	are fixed, the same in all
;	versions of the	firmware.

XLO	equ	024
YLO	equ	026
VM	equ	030
VMIX	equ	031
VMIY	equ	032
VMIXY	equ	033
XPOS	equ	0101
YPOS	equ	0103
NEWX	equ	054
NEWY	equ	056	
COLOR	equ	074

AUXC	equ	014

;	These addresses are for 802 versions only.

.GET2	equ	0177671
.GETB	equ	0177655
.GSN	equ	0177666
.GET	equ	0177633
.GCOOR	equ	0177660
.SEND2	equ	0177677
.SEND	equ	0177710
.SENDB	equ	0177674
.SENDC	equ	0177702
.DCHAR	equ	0177647
.MESSO	equ	0177727

;	Floating addresses.

INT	equ	0141103
NMINT	equ	0141061
RESET	equ	0141044
BLINT	equ	0152412
AXINT	equ	0150234

;	802 interrupt vectors point here.

VEC802	equ	03756	

COP802	equ	03756		; jumps to freset
IRQ802	equ	03761		; jumps to savirq
NMI802	equ	03764		; jumps to savnmi
ABT802	equ	03767		; jumps to freset
RST802	equ	03772		; "
BRK802	equ	03775		; " 





1280_Firmware/p802/eq802.asm


set8bit	equ	0x272f
set802	equ	0x2728 
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/*
	Ellipse generator.
	Generates an ellipse, centered at CAP.
	Shape given by ax**2 + by**2 - ab = 0.	
*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

long	fx,
	fy,
	fxx,
	fyy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;
/*
int	deltax, deltay;
*/

int	ox,oy;		/* Coordinates of (0,0) centered ellipse. */
int	cx,cy;		/* Center of the actual ellipse */
int	px,py,		/* Coordinates of current points */
	mx,my;		/* on the actual ellipse	*/

long	a,b;

main(argc,argv)
int argc;
char **argv;
{
	long xsemi, ysemi;

	xsemi = 100L;
	ysemi = 49L;
	
	if(argc == 3){
		xsemi = atol(argv[1]);
		ysemi = atol(argv[2]);
	}

	for(;;){
		fibelp(xsemi,ysemi);
		xsemi += ysemi;
		fibelp(xsemi,ysemi);		
		ysemi += xsemi;
	}		
}
fibelp(x,y)
long x,y;
{

	ox = x;
	oy = 0;

	cx = 512;
	cy = 385;
	px = cx + ox;
	py = cy;
	mx = cx - ox;
	my = cy;

	b = x*x;
	a = y*y;

	fxx = a<<1;
	fyy = b<<1;

	fx = x*fxx;
	fy = 0;

	falpha = 0;
	
	for(;;){
/*
		dxdy();
*/
		plot();
		feasibles();
		step();
		if(ox < 0)
			return;
/*
		partials();
*/
	}
}

plot()
{
	mov(px,py);
	wpx(2);
	mov(px,my);
	wpx(2);
	mov(mx,my);
	wpx(2);
	mov(mx,py);
	wpx(2);
}

feasibles()
{
/*
	fX = falpha + fx*deltax + (fxx>>1);
	fY = falpha + fy*deltay + (fyy>>1);
*/
	fX = falpha - fx + a;
	fY = falpha + fy + b;

	fXY = fY + fX - falpha;

	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if((absfY <= absfX) && (absfY < absfXY)){/* step in y */
		falpha = fY;
		fy += fyy;
		py++;
		my--;
	}
	else
	if((absfXY <= absfX) && (absfXY <= absfY)){/* step in x,y */
		falpha = fXY;
		fx -= fxx;
		fy += fyy;
		px--;
		mx++;
		py++;
		my--;
		ox--;
	}
	else
	if((absfX < absfY) && (absfX < absfXY)){ /* step in x */
		falpha = fX;
		fx -= fxx;
		px--;
		mx++;
		ox--;
	}
	else{
		printf("Hosed step\n");
		exit(0);
	}
}


/*
	The function of this routine has been moved
	to the cases of step() above, where we know
	if one of the deltas is zero.

partials()
{
	fx += fxx*deltax;
	fy += fyy*deltay;
}
*/
/*
	This is not needed for the special case this program
	handles.  deltax here is always -1, deltay always 1.
	The other routines have been modified to take this into
	account.

dxdy()
{
	deltax = fy < 0 ? 1 : -1;
	deltay = fx < 0 ? -1 : 1;
}
*/
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	This is a description of the filling algorithms
	used in the graphics terminal firmware.

	The basic idea is to fill in the horizontal run at CAP,
	stack the positions of adjacent potential runs, and
	do the run above or below the one we just did.
	When we first begin we know that the previous run
	started at x = first and ended at x = last.  We now 
	look for the ends of the current run, starting at 
 	x = first, and set
	nf (new first) and nl (new last) to the x coordinates
	of its endpoints.  Now we have to decide where the
	potential adjacent runs are.  Consider the following
	possibilities ( * is a boundary, + a known interior and
	? is potential interior) :

              first	     last
		|	      |
	      ?*+++++++++++++++*	; previous run
	     *+++++++*?????????		; current run	    	
	      |     |
	      nf    nl		


              first	     last
		|	      |
	       *+++++++++++++++*??	; previous run
	      *+++++++++++++++++++*	; current run	    	
	      |                  |
	      nf                 nl		

              first	     last
		|	      |
	       *+++++++++++++++*	; previous run
	        ?*++++++++++++*	; current run	    	
		  |nf
		This ? can't happen - we know it is *



	push(doneflg)		; done when this gets popped
	push(x,x,y-1,upflag)	; 
	push(x,x,y,downflag)

unstk	pop(dirflag)
	if(dirflag == doneflg) exit
	pop(y,last,first)

fills	if(y is toobig) goto unstk
	x = first
	dec x until boundary or x=0
	while boundary
		inc x, if(x==last) or edge of buffer goto unstk
	nf = x	; save leftmost x of run
	while interior and x not at buffer edge
		fill, inc x
f5	nl = x-1	; save rightmost x of run

	if(nf <= first - 2) ;if maybe a run above and left.
		push(nf,first-2,y-direc,-direc)

	if(last >= nl+2) ;if maybe a run right of where we ended.
		push(nl+2,last,y,direc)

	else if(last+2 <= nl) ;if maybe a run above where we ended.
		push(last+2,nl,y-direc,-direc)

	first = nf, last = nl, y += direc ; look for run below.
	goto fills




	





1280_Firmware/p802/filcir.asm

;	802 implementation of Micheners	circle algorithm.


	asect	0
	org	0x1400


;	.GLOBL	CIRCLE		; Enter	here to	get radius from	host.
;	.GLOBL	FATCIR		; As above, for	fat circle.
;	.GLOBL	CIR		; Enter	here if	caller has already put
				; radius in RADIUS and initialized
				; the fat circle flag FCFLAG.

;	Local variables	:

RADIUS:	ds	2		; Radius of circle.
FCFLAG:	ds	2		; -1 for fat circle.

IX:	ds	2		; IX and IY are	the displacements
IY:	ds	2		; relative to XPOS, YPOS of the	points
				; on the circumference of the circle.
D:	ds	2		; Decision var,	used to	determine
				; whether next point is	on same	line
				; or the one below.

CXPX:	ds	2		; These	are the	translated points
CXMX:	ds	2		; (XPOS,YPOS) +- (IX,IY) and
CYPY:	ds	2		; (XPOS, YPOS) +- (IY, IX).
CYMY:	ds	2
CYPX:	ds	2
CYMX:	ds	2
CXPY:	ds	2
CXMY:	ds	2


IX4P6:	ds	2		; 4 * IX + 6
M4IYP4:	ds	2		; -4 * IY + 4

IX2P1	ds	2		; IX * 2 + 1
IY2P1	ds	2		; IY * 2 + 1


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This is	an implementation of Micheners circle drawing		;
;	algorithm, described in	Foley/VanDam, pg445.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

FATCIR:	lda	#-1		; Entry	for fat	circle from host.
	bra	CIRC1

CIRCLE:	lda	#0		; Entry	for regular circle from	host.
CIRC1:	sta	FCFLAG

	jsr	.GET2		; Get radius from host.
	sty	RADIUS+1	; High byte in Y reg.
	stx	RADIUS		; Low byte in X	reg.


CIR:				; Set X counter down, Y counter up.
	lda	#0377-040
	and	<0x24
	sta	<0x24

;	jsr	set802		; turn off emulation mode.
	sei
	clc
	xce
	rep	#0x30		; 16 bit regies.

	stz	IX		; init IX = 0, IY = RADIUS.
	lda	RADIUS
	sta	IY

	asl	a		; for computation below.
;	set D	= 3 - 2*RADIUS
;		= 3 - acc
;		= -acc + 3
;		= ((acc	eor -1)+1) + 3
;		= (acc eor -1) +4

	eor	##-1
	clc
	adc	##4
	sta	D


	lda	##6		; Set IX4P6 = IX*4 + 6
	sta	IX4P6

;	Set M4IYP4 = -4*IY + 4 = 4(1-IY)

	lda	IY		; set acc = 1 -	IY
	eor	##-1		; = 1 +	(-IY)
	inc	a		; = 1 +	(1+ (IY	eor -1))
	inc	a		; = 2 +	(IY eor	-1)

	asl	a		; set M4IYP4 = 4*acc
	asl	a		; = 4(1-IY)
	sta	M4IYP4

;	Init the 8 coordinates (XPOS,YPOS) +- (IX, IY)
;	and (XPOS, YPOS) +- (IY, IX).
;	Remember at this point IX = 0.

	lda	<XPOS
	sta	CXPX		; CXMX = CXPX =	XPOS
	sta	CXMX

	clc			; CXPY = XPOS +	IY
	adc	IY
	sta	CXPY

	lda	<YPOS
	sta	CYPX		; CYPX = CYMX =	YPOS
	sta	CYMX


	clc			; CYPY = YPOS +	IY
	adc	IY
	sta	CYPY

	sec
	lda	<XPOS		; CXMY = XPOS -	IY
	sbc	IY
	sta	CXMY

	sec
	lda	<YPOS		; CYMY = YPOS -	IY
	sbc	IY
	sta	CYMY

	lda	##1
	sta	IX2P1
	lda	IY
	asl	a
	inc	a
	sta	IY2P1
	
;	Done initializing, now we can start
;	drawing	the circle.

LOOP
	bit	D
	bpl	XY		; Branch if D positive to drop
				; to next line.
	ldx	CXPY
	ldy	CYPX
	lda	IY2P1
	bsl	PLOT

	ldx	CXPY
	ldy	CYMX
	lda	IY2P1
	bsl	PLOT

	
	clc
	lda	D		; D += IX4P6.  Update decision variable.
	adc	IX4P6
	sta	D

	inc	IX		; IX++.
	inc	IX2P1
	inc	IX2P1
	
	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcc	LOOP		; LOOP if IX < IY.
	bne	$1		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.
$1	jmp	set8bit
	
;	Here when it's time to move CAP	in Y as	well as	X.

XY
	ldx	CXPX
	ldy	CYPY
	lda	IX2P1
	bsl	PLOT

	ldx	CXPX
	ldy	CYMY
	lda	IX2P1
	bsl	PLOT

	ldx	CXPY
	ldy	CYPX
	lda	IY2P1
	bsl	PLOT

	ldx	CXPY
	ldy	CYMX
	lda	IY2P1
	bsl	PLOT

		
;	 Set D = 4*(IX-IY) + 10.
;	       = IX4P6 + M4IYP4.

	lda	D
	clc
	adc	IX4P6		; D += IX4P6.  Update decision variable.
	clc
	adc	M4IYP4		; D += M4IYP4.
	sta	D

	inc	IX		; IX++.
	inc	IX2P1
	inc	IX2P1

	dec	IY		; IY--.
	dec	IY2P1
	dec	IY2P1

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	inc	CXMY		; Update the coordinates that
	inc	CYMY		; are translates of IY.
	dec	CXPY
	dec	CYPY

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	clc
	lda	M4IYP4		; M4IYP4 += 4.
	adc	##4
	sta	M4IYP4

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcs	$1		; LOOP if IX < IY.
	brl	LOOP
$1	bne	$2		; Return if IX > IY.

	ldx	CXPX
	ldy	CYPY
	lda	IX2P1
	bsl	PLOT		; Plot 1 last point if IX = IY,	and return.

	ldx	CXPX
	ldy	CYMY
	lda	IX2P1
	bsl	PLOT		; Plot 1 last point if IX = IY,	and return.

$2	jmp	set8bit		; get back in 6502 mode, return
				; to interpreter.


;	Draw in X direction from (X reg,Y reg) acc pixels.

PLOT

	stx	<XLO
	sty	<YLO
	tax

	sep	#0x20		; set 8	bit acc	for pixel writes.
	lda	<COLOR
$1
	sta	<VMIX
	dex
	bne	$1

	rep	#0x20
	rts
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/*
	Ellipse generator.
	Generates an ellipse, centered at CAP.
	Shape given by ax**2 + by**2 - ab = 0.	
*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

long	fx,
	fy,
	fxx,
	fyy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;

int	deltax, deltay;

int	ox,oy;

long	a,b;

main(argc,argv)
int argc;
char **argv;
{
	a = 100L;
	b = 49L;
	
	if(argc == 3){
		a = atol(argv[1]);
		b = atol(argv[2]);
	}
	printf("%ld %ld\n",a,b);

	ox = sqrt((double)b);
	oy = 0;
	mov(400,400);


	fx = (2.0 * (double)a * sqrt((double)b));
	fy = 0;
	fxx = a<<1;
	fyy = b<<1;

	falpha = 0;
	
	for(;;){
		dxdy();
		feasibles();
		step();
		partials();
	}
}

dxdy()
{
	deltax = fy < 0 ? 1 : -1;
	deltay = fx < 0 ? -1 : 1;
}

feasibles()
{
	fX = falpha + fx*deltax + a;
	fY = falpha + fy*deltay + b;
	fXY = fY + fX - falpha;
	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if((absfY <= absfX) && (absfY < absfXY)){
		deltax = 0;
		falpha = fY;
	}
	else
	if((absfXY <= absfX) && (absfXY <= absfY)){
		falpha = fXY;
	}
	else
	if((absfX < absfY) && (absfX < absfXY)){
		deltay = 0;
		falpha = fX;
	}
	else{
		printf("Hosed step\n");
		exit(0);
	}

	wpx(2);
	mvr(deltax,deltay);
	ox += deltax;
	oy += deltay;

	if(ox < 0)
		exit(0);
}

partials()
{
	fx += fxx*deltax;
	fy += fyy*deltay;
}




1280_Firmware/p802/jor1.c
/*
	Ellipse generator, adapted from the algorithm given
	in IEEE Transactions, Vol C-22, No 12, Dec. 1973,
	"An Improved Algorithm for the Generation of
	 Nonparametric Curves.", Jordan et al.
	This implementation only generates ellipses whose
	axes are parallel to the X,Y coordinate axes and
	are centered at (0,0), i.e.
	f(x,y) = ax**2 + by**2 - ab = 0.
	Also, the algorithm is only used to generate the first
	quadrant of the ellipse - the other points are found
	by symmetry.  The resulting program is a greatly
	simplified version of Figure 3 in Jordan's paper.
	The simplifications are based on the following ideas
	(refer to Jordan's paper).
	In equation (3), we choose D=1, i.e. we generate points
	in the counter-clockwise direction. 
	Because we only generate the first quadrant of the
	ellipse, fx is always <= 0 and fy always >= 0.  (4) and (5)
	now reduce to dx = -1, dy = 1.

*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

long	fx,
	fy,
	fxx,
	fyy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;
/*
int	deltax, deltay;
*/

int	ox,oy;		/* Coordinates of (0,0) centered ellipse. */
int	cx,cy;		/* Center of the actual ellipse */
int	px,py,		/* Coordinates of current points */
	mx,my;		/* on the actual ellipse	*/

long	a,b;

main(argc,argv)
int argc;
char **argv;
{
	a = 100L;
	b = 49L;
	
	if(argc == 3){
		a = atol(argv[1]);
		b = atol(argv[2]);
	}
	printf("%ld %ld\n",a,b);

	ox = sqrt((double)b);
	oy = 0;

	cx = 512;
	cy = 385;
	px = cx + ox;
	py = cy;
	mx = cx - ox;
	my = cy;

	fx = (2.0 * (double)a * sqrt((double)b));
	fy = 0;
	fxx = a<<1;
	fyy = b<<1;

	falpha = 0;
	
	for(;;){
/*
		dxdy();
*/
		plot();
		feasibles();
		step();
/*
		partials();
*/
	}
}

plot()
{
	mov(px,py);
	wpx(2);
	mov(px,my);
	wpx(2);
	mov(mx,my);
	wpx(2);
	mov(mx,py);
	wpx(2);
}

feasibles()
{
/*
	fX = falpha + fx*deltax + a;
	fY = falpha + fy*deltay + b;
*/
	fX = falpha - fx + a;
	fY = falpha + fy + b;

	fXY = fY + fX - falpha;
	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if((absfY <= absfX) && (absfY < absfXY)){/* step in y */
		falpha = fY;
		fy += fyy;
		py++;
		my--;
	}
	else
	if((absfXY <= absfX) && (absfXY <= absfY)){/* step in x,y */
		falpha = fXY;
		fx -= fxx;
		fy += fyy;
		px--;
		mx++;
		py++;
		my--;
		ox--;
	}
	else
	if((absfX < absfY) && (absfX < absfXY)){ /* step in x */
		falpha = fX;
		fx -= fxx;
		px--;
		mx++;
		ox--;
	}
	else{
		printf("Hosed step\n");
		exit(0);
	}
	if(ox < 0)
		exit(0);
}


/*
	The function of this routine has been moved
	to the cases of step() above.

partials()
{
	fx += fxx*deltax;
	fy += fyy*deltay;
}
*/
/*
	This is not needed for the special case this program
	handles.  deltax here is always -1, deltay always 1.
	The other routines have been modified to take this into
	account.

dxdy()
{
	deltax = fy < 0 ? 1 : -1;
	deltay = fx < 0 ? -1 : 1;
}
*/




1280_Firmware/p802/jordan.c
/*
	Ellipse generator.
	Generates an ellipse, centered at CAP, with
	X,Y semiaxes = b,a.
	Shape given by (ax)**2 + (by)**2 - (ab)**2 = 0.	
	The algorithm is adapted from the paper by Jordan et al.
	See IEE Transactions, Vol C-22, No. 12, Dec 1973.
*/

#include <stdio.h>
#include <math.h>

double sqrt();
long atol();

long	fx,
	fy,
	fxx,
	fyy;

long	falpha,
	fX,
	fY,
	fXY;

long	absfX,
	absfY,
	absfXY;

int	deltax, deltay;

int	ox,oy;

long	a,b;

main(argc,argv)
int argc;
char **argv;
{
	int xsemi, ysemi;

	


	a = (long)ysemi * (long)ysemi;
	b = (long)xsemi * (long)xsemi;



	fx = 2 * a * xsemi;
	fy = 0;
	fxx = a<<1;
	fyy = b<<1;

	falpha = 0;
	
	for(;;){
		dxdy();
		feasibles();
		step();
		partials();
	}
}

dxdy()
{
	deltax = fy < 0 ? 1 : -1;
	deltay = fx < 0 ? -1 : 1;
}

feasibles()
{
	fX = falpha + fx*deltax + a;
	fY = falpha + fy*deltay + b;
	fXY = fY + fX - falpha;
	absfX = fX > 0 ? fX : -fX;
	absfY = fY > 0 ? fY : -fY;
	absfXY = fXY > 0 ? fXY : -fXY;
}

step()
{
	if((absfY <= absfX) && (absfY < absfXY)){
		deltax = 0;
		falpha = fY;
	}
	else
	if((absfXY <= absfX) && (absfXY <= absfY)){
		falpha = fXY;
	}
	else
	if((absfX < absfY) && (absfX < absfXY)){
		deltay = 0;
		falpha = fX;
	}
	else{
		printf("Hosed step\n");
		exit(0);
	}

	wpx(2);
	mvr(deltax,deltay);
	ox += deltax;
	oy += deltay;

	if(ox < 0)
		exit(0);
}

partials()
{
	fx += fxx*deltax;
	fy += fyy*deltay;
}




1280_Firmware/p802/ldvecs.asm

	asect	0
	org	IRQ802
	jmp 	savirq
	org	NMI802
	jmp 	savnmi
	org	RST802
	jmp 	freset
	org	ABT802
	jmp 	freset
	org	COP802
	jmp 	freset
	org	BRK802
	jmp 	freset 




1280_Firmware/p802/m4bres.asm

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This routine is	an implementation of	;
;	Bresenhams line	drawing	algorithm.	;
;	See Foley/Van Dam pg. 435  for details.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
;	It might be a good idea to always draw from the
;	'lesser' endpoint.  The line from a to b is not
;	the same as the line from b to a, which can be
;	inconvenient when rubber-banding or dragging.

	psect  1

;	Entries
;	.GLOBL	BRESEN		; This entry gets NEWX,	NEWY from
				; the host, draws from (XPOS,YPOS)
				; to (NEWX, NEWY).

;	.GLOBL	VECTOR		; Enter	here if	NEWX, NEWY are
				; already established.
;	External routines.
;	.GCOOR			; Routine to get X,Y pair
				; from host - values returned
				; in NEWX, NEWY.

;	Zero page globals.
;	.GLOBL	XPOS, YPOS, NEWX, NEWY,	COLOR

;	Local scratch
DX:	ds	2
DY:	ds	2
INC1:	ds	2
INC2:	ds	2
D:	ds	2
PIXCNT:	ds	2		; max (DX, DY)
VMPTR	ds	2		; points to either VMIY, VMIX.
CTRS:	ds	2		; temp storage for xyctrs mask index.
CTINDX: dcb	0
	dcb	040
	dcb	0100
	dcb	0140

include(/u0/roy/tstm4/macros.asm)

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	Draw line from (XPOS, YPOS) to (NEWX, NEWY).	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

BRESEN:
	jsr	set8bit		; get in 8 bit 802 mode.
	jsr	.GCOOR		; Get NEWX, NEWY from host.

VECTOR:
	jsr	set802
	memidx(16)		; make regs 16 bit.	

	mov( <XPOS, <XLO)
	mov( <YPOS, <YLO)

	ldx	##03
	stx	CTRS		; x, y counters both up.

	mov( `##VMIX', VMPTR)	; Assume DY < DX

	sec			; DX = NEWX - XPOS.
	lda	<NEWX
	sbc	<XPOS
	
	bcs	A1		; Branch if DX >= 0.

	dec	CTRS
	eor	##-1		; Make DX positive and
	inc	a		; reverse X direction.



A1
	sta	DX
	sec			; As above, for	DY.
	lda	<NEWY
	sbc	<YPOS

	bcs	A2

	dec	CTRS		; reverse Y direction.
	dec	CTRS

	eor	##-1
	inc	a


A2
	sta	DY

;	If DX <	DY, the	algorithm is the same
;	but with X,Y reversed.	Find out which is the case
;	here and swap DX, DY if DX < DY.

	cmp	DX
	bcc	A3		; branch if DX >= DY.

	ldx	DX		; swap DX, DY .
	sta	DX
	stx	DY

	mov( `##VMIY', VMPTR)
		
A3

;	Init D,	INC1, INC2 as in Foley/VanDam :
;	D = 2DY	- DX, INC1 = 2DY, INC2 = 2(DY-DX).

	lda	DY		; Set INC1 = 2*DY.
	asl	a
	sta	INC1	

				; D = INC1 - DX	= 2*DY - DX.
	sec
	sbc	DX
	sta	D
	
				; INC2 = D - DX	= 2(DY-DX).
	sec
	sbc	DX
	sta	INC2


;	Now we can draw	the line.
;	First need to setup counters.
;	The bulk of the loop is updating D, so that stays in the
;	16 bit acc.  Need 8 bit reg to write pixels with so ..

	ldx	DX
	inx
	stx	PIXCNT

	sep	#0x30
	lda	0x24
	and	#0377-0140
	ldx	CTRS
	ora	CTINDX,x
	sta	0x24		; set counters.
	ldx	<COLOR		; Get color to draw line with.
	ldy	VMPTR		; <0,y is either VMIX or VMIY.
	rep	#0x20		; 16 bit acc.
	lda	D
$1
	bit	##0x8000	; Decision variable positive ?
	beq	$2		; branch if yes.

	sep	#0x20
	stx	<0,y
	rep	#0x20

	clc
	adc	INC1

	dec	PIXCNT
	bne	LOOP
	jmp	set8bit
$2
	sep	#0x20
	stx	<VMIXY		; Bump Y for next pixel
	rep	#0x20

	clc
	adc	INC2

	dec	PIXCNT		; Dec pixel count, LOOP	if not 0.
	bne	$1
	jmp	set8bit		; No more pixels, return.
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;	These addresses	are fixed, the same in all
;	versions of the	firmware.

XLO	equ	024
YLO	equ	026
VM	equ	030
VMIX	equ	031
VMIY	equ	032
VMIXY	equ	033
XPOS	equ	0101
YPOS	equ	0103
COLOR	equ	074

;	These addresses are for 802 versions only.

.GET2	equ	0177671
.GETB	equ	0177655
.GSN	equ	0177666
.GET	equ	0177633
.GCOOR	equ	0177660

;	Floating addresses.

INT	equ	0141103
NMINT	equ	0141061
RESET	equ	0141044


;	The instruction jmp	RESET (6502 reset routine)
;	is at each of the following addresses in RAM.

VEC802	equ	03756	

COP802	equ	03756
IRQ802	equ	03761
NMI802	equ	03764
ABT802	equ	03767
RST802	equ	03772
BRK802	equ	03775
	asect	0
	org	IRQ802
	jmp 	savirq
	org	NMI802
	jmp 	savnmi
	org	RST802
	jmp 	freset
	org	ABT802
	jmp 	freset
	org	COP802
	jmp 	freset
	org	BRK802
	jmp 	freset
;	802 implementation of Micheners	circle algorithm.


	asect	1
	org	0x1400


;	.GLOBL	CIRCLE		; Enter	here to	get radius from	host.
;	.GLOBL	FATCIR		; As above, for	fat circle.
;	.GLOBL	CIR		; Enter	here if	caller has already put
				; radius in RADIUS and initialized
				; the fat circle flag FCFLAG.

;	Local variables	:

RADIUS:	ds	2		; Radius of circle.
FCFLAG:	ds	2		; -1 for fat circle.

IX:	ds	2		; IX and IY are	the displacements
IY:	ds	2		; relative to XPOS, YPOS of the	points
				; on the circumference of the circle.
D:	ds	2		; Decision var,	used to	determine
				; whether next point is	on same	line
				; or the one below.

CXPX:	ds	2		; These	are the	translated points
CXMX:	ds	2		; (XPOS,YPOS) +- (IX,IY) and
CYPY:	ds	2		; (XPOS, YPOS) +- (IY, IX).
CYMY:	ds	2
CYPX:	ds	2
CYMX:	ds	2
CXPY:	ds	2
CXMY:	ds	2


IX4P6:	ds	2		; 4*IX + 6
M4IYP4:	ds	2		; -4*Y + 4

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This is	an implementation of Micheners circle drawing		;
;	algorithm, described in	Foley/VanDam, pg445.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

FATCIR:	lda	#-1		; Entry	for fat	circle from host.
	bra	CIRC1

CIRCLE:	lda	#0		; Entry	for regular circle from	host.
CIRC1:	sta	FCFLAG

	jsr	.GET2		; Get radius from host.
	sty	RADIUS+1	; High byte in Y reg.
	stx	RADIUS		; Low byte in X	reg.


CIR:				; Set X, Y counters to up.
	lda	#0140
	ora	<0x24
	sta	<0x24

	jsr	set802		; turn off emulation mode.
	rep	#0x30		; 16 bit regies.

	stz	IX		; init IX = 0, IY = RADIUS.
	lda	RADIUS
	sta	IY

	asl	a		; for computation below.
;	set D	= 3 - 2*RADIUS
;		= 3 - acc
;		= -acc + 3
;		= ((acc	eor -1)+1) + 3
;		= (acc eor -1) +4

	eor	##-1
	clc
	adc	##4
	sta	D


	lda	##6		; Set IX4P6 = IX*4 + 6
	sta	IX4P6

;	Set M4IYP4 = -4*IY + 4 = 4(1-IY)

	lda	IY		; set acc = 1 -	IY
	eor	##-1		; = 1 +	(-IY)
	inc	a		; = 1 +	(1+ (IY	eor -1))
	inc	a		; = 2 +	(IY eor	-1)

	asl	a		; set M4IYP4 = 4*acc
	asl	a		; = 4(1-IY)
	sta	M4IYP4

;	Init the 8 coordinates (XPOS,YPOS) +- (IX, IY)
;	and (XPOS, YPOS) +- (IY, IX).
;	Remember at this point IX = 0.

	lda	<XPOS
	sta	CXPX		; CXMX = CXPX =	XPOS
	sta	CXMX

	clc			; CXPY = XPOS +	IY
	adc	IY
	sta	CXPY

	lda	<YPOS
	sta	CYPX		; CYPX = CYMX =	YPOS
	sta	CYMX


	clc			; CYPY = YPOS +	IY
	adc	IY
	sta	CYPY

	sec
	lda	<XPOS		; CXMY = XPOS -	IY
	sbc	IY
	sta	CXMY

	sec
	lda	<YPOS		; CYMY = YPOS -	IY
	sbc	IY
	sta	CYMY


;	Done initializing, now we can start
;	drawing	the circle.

LOOP	jsr	PLOT		; Plot point at	(XPOS,YPOS)+(IX,IY).

	lda	D
	bpl	XY		; Branch if D positive to drop
				; to next line.
	clc			; D += IX4P6.  Update decision variable.
	adc	IX4P6
	sta	D

	inc	IX		; IX++.

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcc	LOOP		; LOOP if IX < IY.
	bne	L1		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.
L1	jmp	set8bit

;	Here when it's time to move CAP	in Y as	well as	X.

XY
;	 Set D = 4*(IX-IY) + 10.
;	       = IX4P6 + M4IYP4.

	clc
	adc	IX4P6		; D += IX4P6.  Update decision variable.
	clc
	adc	M4IYP4		; D += M4IYP4.
	sta	D

	inc	IX		; IX++.
	dec	IY		; IY--.

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	bit	FCFLAG		; Fat circle ?
	bpl	XY1		; Branch if no.
		jsr	PLOT	; Yes, plot before we move Y cap.

XY1
	inc	CXMY		; Update the coordinates that
	inc	CYMY		; are translates of IY.
	dec	CXPY
	dec	CYPY

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	clc
	lda	M4IYP4		; M4IYP4 += 4.
	adc	##4
	sta	M4IYP4

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcs	XY2		; LOOP if IX < IY.
	jmp	LOOP
XY2	bne	DONE		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.

DONE	jmp	set8bit		; get back in 6502 mode, return
				; to interpreter.


;	This routine plots the actual points of	the circle.

PLOT
	sep	#0x20		; set 8	bit acc	for pixel writes.
	lda	<COLOR
	rep	#0x20

	ldx	CXPX
	ldy	CYPY

	stx	<XLO
	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CYMY
	stx	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXMX
	stx	<XLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXPY
	ldy	CYPX

	stx	<XLO
	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CYMX
	stx	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXMY
	stx	<XLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20
	rts
;	entries : set802 - takes processor out of emulation mode.
;			   disables interrupts because interrupt 
;			   routines don't know how to save/restore
;			   state yet.
;			   Routines that use 16 bit modes should
;			   call this routine first.
;
;		  set8bit - sets all registers to 8 bit, turns
;			    on interrupts after initializing 
;			    stack pointer, then returns to the
;			    interpreter.

	
	asect	2
	org	0x2700

savirq
	rep	#0x30
	pha			; Save 'real' state.
	phx
	phy

	pea	rti802		; The above RTI will land us at rti802.
	php			; This gets popped in 6502 mode
				; when DISMIS does RTI.
	
	
	sep	#0x30		; Enter 6502 mode, jump to service
	sec			; routine.
	xce
	jmp	INT

savnmi
	rep	#0x30
	pha			; Save 'real' state.
	phx
	phy

	pea	rti802		; The above RTI will land us at rti802.

	php			; This gets popped in 6502 mode
				; when DISMIS does RTI.
	
	
	sep	#0x30		; Enter 6502 mode, jump to service
	sec			; routine.
	xce
	jmp	NMINT

rti802:
	clc
	xce
	rep	#0x30
	ply
	plx
	pla
	rti
	
set802:
	sei
	clc
	xce
	sep	#0x30
	cli
	rts		



;	Jump to this routine to exit from 802 mode.  It
;	sets 6502 emulation mode, enables interrupts and
;	returns, presumably to the interpreter.

set8bit:
	sei
	sep	#0x30			; set 8 bit mode.
	sec
	xce				; set emulation mode.
	cli
	rts

freset
	sei
	sep	#0x30
	sec
	xce
	jmp	RESET
	end
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;	Routines to do clipping with the Sutherland/Hodge
;	algorithm.  See Foley/VanDam pg146.
;	This implementation uses the following assignment of bits
;	in the 'outcode' that records a points position relative
;	to the clipping window.
; 	Bit 3 - point is left of window.	TOLEFT
;	Bit 2 - point is right of window.	TORIGHT
;	Bit 1 - point is below window.		TOBOTTOM
;	Bit 0 - point is above window.		TOTOP
;
;	The routines assume the following data structures  :
;	
;	typedef POINT struct{int x, y} 
;	typedef WINDOW struct {int
;		xleft, ybottom,		lower left corner
;		xright, ytop,		upper right corner
;		win_dx, win_dy		(xleft-xright), (ytop-ybottom)	
;		flags1, flags2		no current use
;		win_ident		every window needs a name
;
;	Entries
;		vcode(p,winp)
;		POINT *p;
;		WINDOW *winp
;
;		usage :
;			push winp, p
;			outcode is returned in acc.
;
;		clipline(p1,p2,winp)
;		POINT *p1, *p2;
;		WINDOW *winp
;
;		usage :
;			push winp,p2,p1
;			Returns with zero flag set iff some or all
;			of the line is visible.  In this case the
;			coordinates pointed to by p1,p2 are the
;			endpoints of the displayable portion.
;			If invisible, the coordinates are junk.



	psect	0

TOLEFT	equ	8		; Outcode bit assignments.
TORIGHT equ	4
TOBOTTOM equ	2
TOTOP	equ	1

WINXL	equ	0		; Window structure field offsets.
WINXR	equ	4
WINYB	equ	2
WINYT	equ	6
WINDX	equ	8
WINDY	equ	10

POINTX	equ	0		; Point structure field offsets.
POINTY	equ	2



;	Clip line to window.
;	Call seq:
;		Push wp, p2, p1.
;	On return zero flag clear iff the line is not visible.
;	In this case the values of the points p1,p2 are junk.
;	If visible, p1,p2 are the endpoints of the visible portion.
;	All registers used.
;
;	Stack and direct page offsets of 
; 	parameters and local vars :
;
CLwp	equ 13		; Parameters.
CLp2	equ 11
CLp1	equ 9

; return address equ 7

CLcod1	equ 1		; Local vars.
CLcod2	equ 3
CLolddp equ 5 		; Callers direct page.

include(/u0/roy/tstm4/macros.asm)

clipl
	memidx(16)		; Set 16 bit mem, index.

	phd			; Save callers direct reg.
	lda	##0		; reserve space on stack for 
	pha			; and init local vars.
	pha

	tsc			; Use stack frame as direct page.
	tcd

;	Get outcodes of the points p1, p2.
;	Save the outcodes at CLCOD1, CLCOD2.

	ldx	<CLwp		; Get pointer to window.
	ldy	<CLp1		; Get pointer to point 1.
	bsl	vcode		; Get code for p1 in acc
	sta	<CLcod1,x	; Save code.
	ldy	<CLp2,x		; Get pointer to point 2.
	bsl	vcode		; Get code for p2.
	sta	<CLcod2,x	; Save code.

;	test for trivial accept - both codes 0

	lda	<CLcod1
	ora	<CLcod2		; see if both codes == 0
	bne	cl1		; branch if no, clip may be needed.
	brl	result		; trivial accept, clean up and return.

;	test for trivial reject - codes AND <> 0
cl1
	lda	<CLcod1
	and	<CLcod2
	beq	cl2		; branch if clip needed.
	brl	result		; trivial reject, cleanup and return.
cl2	

;	We're here because the line couldn't be trivially accepted 
;	or rejected.  Call the bisect routine for each point out
;	of the window.  Bisect adjusts the point and its visibility
;	code.

	pei	<CLwp		; push window pointer

	lda	<CLcod1		; need to clip p1 ?
	beq	cli1		; branch if no.

; set for call to bisect - p1 needs clipping

	pha			; push p1 code - bisect modifies.
	pei	<CLp1		; push p1 - bisect modifies coords.
	pei	<CLcod2		; push p2 code.
	pei	<CLp2		; push p2
	bsl	bisect		; adjust p1 and its code.
	pla			; clean up stack.
	pla
	pla
	pla			; this is the new code for p1.  
	beq	cli1		; if <> 0, line is invisible.
	ply			; so clean stack and return
	brl	result		; with failure indication (acc <> 0).
cli1
	lda	<CLcod2		; need to clip p2 ?
	bne	cli2		; branch if yes.
	ply			; no, it's already inside.  clean up
	brl	result		; and return success (acc = 0).
cli2

; set up for call to bisect - p2 needs clipping.
; remember wp is already stacked

	pha			; push p2 code - bisect modifies.
	pei	<CLp2		; push p2 - bisect modifies coords.
	pea	##0		; push p1 code - we couldn't be here
				; unless p1 is inside, so code = 0.
	pei	<CLp1		; push p1
	bsl	bisect		; adjust p2 and its code.
	pla			; clean up stack.
	pla
	pla
	pla			; this is the new code for p2 and also
				; the result of the clip - success.
cli3
	ply			; clean up stack (window pointer).

result
	tay			; Save result.
	pla			; Clean up stack.
	pla			;
	pld			; Restore callers direct page.
	tya			; Restore result, set/clear zero flag
	rts


;	
;	Find, by bisection, the farthest visible point 
;	from p1 on the line p1p2.  If such a point exists, 
;	set p2 = that point, and outcode p2 = 0, else return
;	with outcode p2 = outcode p1 (so their AND <> 0) and p2 junk.
;

BIwp	equ 25		; Clipping window.
BIcod2	equ 23		; Visibility code of farthest point.
BIp2	equ 21		; Point to make farthest.
BIcod1	equ 19		; Visibility code of fixed point.
BIp1	equ 17 		; Fixed point.

; ret add equ 15

;	Local storage stack offsets

BIolddp	equ 13		; Callers direct page register.
BIpy	equ 11		; One end of line to be bisected.
BIpx	equ 9
BImy	equ 7		; Midpoint of line bisected.
BImx	equ 5
BIcodm	equ 3		; Visibility code of midpoint.
BIaddm	equ 1		; Address of BIMX, for vcode.



bisect
	phd			; Save callers direct register.
	tsc			; Reserve 6 words on stack for local vars.
	sec
	sbc	##12
	tcs				
	tcd			; Use stack frame for direct page.

	clc			; Compute and save add. of 
	adc	##BImx		; midpoint point for vcode.
	sta	<BIaddm

;	copy point parameter p1 to p	

	ldx	<BIp1		; Get pointer to p1.
	lda	POINTX,x	; Get p1->x
	sta	<BIpx		; Save it.

	lda	POINTY,x	; Get p1->y
	sta	<BIpy		; Save it.
	
;	find mid(p,p2), save in m

cutit

	ldy	<BIp2		; Get pointer to p2.

	lda	POINTX,y	; Get p2->x.
	clc			; Add px.
	adc	<BIpx
	asl	a		; Divide by 2.
	sta	<BImx		; Save x coord of mid(p,p2).

	lda	POINTY,y	; Do same for y coord.
	clc
	adc	<BIpy
	asl	a
	sta	<BImy

;	See if midpoint m equals either of the endpoints p, p2.
;	In that case, we return successfully - the midpoint
;	is on the edge of the window.

	comp( <BImx, <BIpx)	; See if m = p.
	bne	bi1
	comp( <BImy, <BIpy)
	beq	success
bi1
	ldy	<BIp2		; Get pointer to p2.

	comp( <BImx, `POINTX,y') ; See if m = p2
	bne	bi2
	comp( <BImy, `POINTY,y')
	bne	bi2

success				
	mov( <BIpx, `POINTX,y')	; set p2 = p.
	mov( <BIpy, `POINTY,y')
	stz	<BIcod2		; return visibility code = 0
				; indicating success.
				
	tsc			; Clean up stack.
	clc
	adc	##12
	tcs
	pld			; Restore callers direct page.
	rts	

;	Haven't found intersection yet.  Get visibility code
;	of midpoint.

bi2
	ldx	<BIwp		; Get pointer to window.
	ldy	<BIaddm		; Ditto for point.
	bsl	vcode		; Returns with code in acc.

;	See if segment from midpoint to clip point
;	intersects the window.

	sta	<BIcodm		; AND codes, result is 0 if 
	bit	<BIcod2		; not outside.
	beq	bi4		; branch if intersection.

;	segment from mid to clip is outside, see if same 
;	for fixed point to mid.

	bit	<BIcod1		; AND codes, 0 if not outside.
	beq	bi3		; branch if intersection.

;	Line can be rejected.  Return same outcode as fixed
;	point.  

	mov( <BIcod1, <BIcod2)

	tsc			; clean up stack and return.
	clc
	adc	##12
	tcs
	pld			; restore callers direct reg.
	rts			

bi3

;	Here because segment from mid to clip was outside.
;	Move clip to mid and go bisect again.

	ldy	<BIp2		; Get pointer to p2.

	mov( <BImx, `POINTX,y')	; Set p2 = m.
	mov( <BImy, `POINTY,y')	
	mov( <BIcodm, <BIcod2)	; Set outcode p2 = outcode m.
	brl	cutit

bi4

;	Here because segment from fixed to clip was outside.
;	Move fixed to mid and go bisect again.

	mvcoor( <BIm, <BIp)	; Set point p = point m.
	mov( <BIcodm, <BIcod1)	; ditto outcode.
	brl	cutit

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	Routine to compute outcode of point with respect to a	;
;	window. 						;
;	Assumes X=M=1.  					;
; 	Call with address of window in X, add. point in Y	;
;	Return outcode in acc. = 0 if point in window.		;
;	Zero flag is set iff point in window.			;
;	X, Y unchanged.						;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

outcode equ 1			; Direct add. of outcode.
OLDDP	equ 3

vcode
	phd			; Save callers direct page reg.
	pea	##0		; Init outcode.

	tsc			; Use stack frame as direct page.
	tcd
	
	sec			; Compute *p.x - *winp.xleft.
	lda	POINTX,y	; Carry will be set if point is left 
	sbc	WINXL,x		; of window.
	rol	<outcode	; Save carry in outcode.

				; Compare result(-1) with window  
	dec	a		; width.  Carry will be SET if point
	cmp	WINDX,y		; is NOT to right of window.  We'll fix
	rol	<outcode	; that on the way out.

; 	As above, for Y.

	sec			; Compute *p.y - *winp.ybottom.
	lda	POINTY,y	; Carry will be set if point is
	sbc	WINYB,x		; below window.
	rol	<outcode	; Save carry in outcode.

				; Compare result(-1) with window  
	dec	a		; height.  Carry will be SET if point
	cmp	WINDY,y		; is INSIDE.  We'll fix it on the
	pla			; way out.
	rol	a		; Get outcode, clean up stack.
	pld			; Restore callers direct page.
	eor	##TOLEFT+TOTOP	; Take care of reversed bits in outcode.
	rts			; Return with outcode in acc. and 
				; zero flag set/clear.
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	asect 	0
	org	0x2000


m1	ds	2
m2	ds	2
p1	ds	4
q1	ds	2
r1	ds	2	

test
	jsr	.GET2
	stx	m1
	sty	m1+1
	jsr	.GET2
	stx	m2
	sty	m2+1

	jsr	set802
	rep	#0x30
	lda	m1
	pha
	lda	m2
	pha
	jsr	MLTPLY
;	jsr	MULT
	plx
	stx	p1
	pla
	sta	p1+2


	lda	m1
	pha
	lda	m2
	pha

	jsr	DIVIDE
	pla
	sta	q1
	pla
	sta	r1

	jsr	set8bit
	ldx	p1
	ldy	p1+1
	jsr	.SEND2
	ldx	p1+2
	ldy	p1+3
	jsr	.SEND2
	ldx	q1
	ldy	q1+1
	jsr	.SEND2
	ldx	r1
	ldy	r1+1
	jsr	.SEND2
	rts


;	Unsigned divide routine.
;	Push divisor, dividend.
;	Pull quotient, remainder.
;	Uses acc, x, y.  Sets X=M=1.

DIVDND equ 3
QUOTNT equ 3
DIVISR equ 5
REMAIN equ 5
			
DIVIDE
	rep	#0x30		; M = X = 1.

	tsx			; For addressing operands
				; when op,s isn't legal.

	lda	##0		; init partial dividend.
	ldy	##16		; init bit counter.
	
LOOP
	asl	DIVDND,x
	rol	a
	cmp	DIVISR,s
	bcc	L1
	sbc	DIVISR,s
	inc	QUOTNT,x
L1
	dey
	bne	LOOP

	sta	REMAIN,s
	rts	



;	Unsigned 16 bit multiply.  Push two numbers to be
;	multiplied.  32 bit result replaces operands.
;	Uses all registers.  Sets X=M=1.

PLIER equ 5
PLCAND equ 7
PRODCT equ 1

MLTPLY
	rep	#0x30		; M = X = 1.

	lda	##0		; init product low word.
	pha

	tsx			; for op addressing.
	ldy	##16		; bit count.

MLOOP
	lsr	PLIER,x
	bcc	M1
	clc
	adc	PLCAND,s
M1
	ror	a
	ror	PRODCT,x
	dey
	bne	MLOOP

	sta	PLCAND,s	; store high word.
	lda	PRODCT,x
	sta	PLIER,s		; store low word.
	plx			; cleanup stack
	rts




;PLIER equ 5
;PLCAND equ 7
;PRODCT equ 1

;	doesn't work

MULT
	rep	#0x30
	lda	##0		; init product low word.
	pha
	tsx
	lda	PLCAND,s
	bra	ML3
ML1
	asl	a
	rol	PRODCT,x
ML3
	lsr	PLIER,x
	beq	ML2
	bcc	ML1

	clc
	adc	PLCAND,s
	bra	ML1
ML2
	sta	PLIER,s			; store high word.
	lda	PRODCT,x
	sta	PLCAND,s		; store low word.
	plx				; cleanup stack
	rts
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	psect	2

;	Unsigned divide routine.
;	Push divisor, dividend.
;	Pull quotient, remainder.
;	Uses acc, x, y.  Sets X=M=1.

DIVDND equ 5
QUOTNT equ 5
DIVISR equ 7
REMAIN equ 7
			
DIVIDE
	rep	#0x30		; M = X = 1.
	phd
	tsc
	tcd

	lda	##0		; init partial dividend.
	ldy	##16		; init bit counter.
	
LOOP
	asl	<DIVDND
	rol	a
	cmp	<DIVISR
	bcc	$1
	sbc	<DIVISR
	inc	<QUOTNT
$1
	dey
	bne	LOOP

	sta	<REMAIN
	pld
	rts	



;	Unsigned 16 bit multiply.
;	Multiplies contents of x,y registers.  Product
;	low word in acc, high in x.

PLIER equ 1
PLCAND equ 3
PRODCT equ 5

MLTPLY
	rep	#0x30		; M = X = 1.
	phd
	
	lda	##0		; init product low word.
	pha			; ditto high word.
	phx			; Save multiplier 
	phy			; and multiplicand.

	tsc
	tcd

	lda	##0
	ldy	##16		; bit count.

MLOOP
	lsr	<PLIER
	bcc	$1
	clc
	adc	<PLCAND
$1
	ror	a
	ror	<PRODCT
	dey
	bne	MLOOP

	plx			; cleanup stack
	plx

	tax			; High result in x,
	pla			; low in acc.

	pld
	rts
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;	802 implementation of Micheners	circle algorithm.


	asect	0
	org	0x1400


;	.GLOBL	CIRCLE		; Enter	here to	get radius from	host.
;	.GLOBL	FATCIR		; As above, for	fat circle.
;	.GLOBL	CIR		; Enter	here if	caller has already put
				; radius in RADIUS and initialized
				; the fat circle flag FCFLAG.

;	Local variables	:

RADIUS:	ds	2		; Radius of circle.
FCFLAG:	ds	2		; -1 for fat circle.

IX:	ds	2		; IX and IY are	the displacements
IY:	ds	2		; relative to XPOS, YPOS of the	points
				; on the circumference of the circle.
D:	ds	2		; Decision var,	used to	determine
				; whether next point is	on same	line
				; or the one below.

CXPX:	ds	2		; These	are the	translated points
CXMX:	ds	2		; (XPOS,YPOS) +- (IX,IY) and
CYPY:	ds	2		; (XPOS, YPOS) +- (IY, IX).
CYMY:	ds	2
CYPX:	ds	2
CYMX:	ds	2
CXPY:	ds	2
CXMY:	ds	2


IX4P6:	ds	2		; 4*IX + 6
M4IYP4:	ds	2		; -4*Y + 4

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	This is	an implementation of Micheners circle drawing		;
;	algorithm, described in	Foley/VanDam, pg445.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

FATCIR:	lda	#-1		; Entry	for fat	circle from host.
	bra	CIRC1

CIRCLE:	lda	#0		; Entry	for regular circle from	host.
CIRC1:	sta	FCFLAG

	jsr	.GET2		; Get radius from host.
	sty	RADIUS+1	; High byte in Y reg.
	stx	RADIUS		; Low byte in X	reg.


CIR:				; Set X, Y counters to up.
	lda	#0140
	ora	<0x24
	sta	<0x24

	jsr	set802		; turn off emulation mode.
	rep	#0x30		; 16 bit regies.

	stz	IX		; init IX = 0, IY = RADIUS.
	lda	RADIUS
	sta	IY

	asl	a		; for computation below.
;	set D	= 3 - 2*RADIUS
;		= 3 - acc
;		= -acc + 3
;		= ((acc	eor -1)+1) + 3
;		= (acc eor -1) +4

	eor	##-1
	clc
	adc	##4
	sta	D


	lda	##6		; Set IX4P6 = IX*4 + 6
	sta	IX4P6

;	Set M4IYP4 = -4*IY + 4 = 4(1-IY)

	lda	IY		; set acc = 1 -	IY
	eor	##-1		; = 1 +	(-IY)
	inc	a		; = 1 +	(1+ (IY	eor -1))
	inc	a		; = 2 +	(IY eor	-1)

	asl	a		; set M4IYP4 = 4*acc
	asl	a		; = 4(1-IY)
	sta	M4IYP4

;	Init the 8 coordinates (XPOS,YPOS) +- (IX, IY)
;	and (XPOS, YPOS) +- (IY, IX).
;	Remember at this point IX = 0.

	lda	<XPOS
	sta	CXPX		; CXMX = CXPX =	XPOS
	sta	CXMX

	clc			; CXPY = XPOS +	IY
	adc	IY
	sta	CXPY

	lda	<YPOS
	sta	CYPX		; CYPX = CYMX =	YPOS
	sta	CYMX


	clc			; CYPY = YPOS +	IY
	adc	IY
	sta	CYPY

	sec
	lda	<XPOS		; CXMY = XPOS -	IY
	sbc	IY
	sta	CXMY

	sec
	lda	<YPOS		; CYMY = YPOS -	IY
	sbc	IY
	sta	CYMY


;	Done initializing, now we can start
;	drawing	the circle.

LOOP	jsr	PLOT		; Plot point at	(XPOS,YPOS)+(IX,IY).

	lda	D
	bpl	XY		; Branch if D positive to drop
				; to next line.
	clc
				; D += IX4P6.  Update decision variable.
	adc	IX4P6
	sta	D

	inc	IX		; IX++.

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcc	LOOP		; LOOP if IX < IY.
	bne	L1		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.
L1	jmp	set8bit

;	Here when it's time to move CAP	in Y as	well as	X.

XY
;	 Set D = 4*(IX-IY) + 10.
;	       = IX4P6 + M4IYP4.

	clc
	adc	IX4P6		; D += IX4P6.  Update decision variable.
	clc
	adc	M4IYP4		; D += M4IYP4.
	sta	D

	inc	IX		; IX++.
	dec	IY		; IY--.

	inc	CXPX		; Update the coordinates that
	inc	CYPX		; are translates of IX.
	dec	CXMX
	dec	CYMX

	bit	FCFLAG		; Fat circle ?
	bpl	XY1		; Branch if no.
		jsr	PLOT	; Yes, plot before we move Y cap.

XY1
	inc	CXMY		; Update the coordinates that
	inc	CYMY		; are translates of IY.
	dec	CXPY
	dec	CYPY

	clc
	lda	IX4P6		; IX4P6	+= 4.
	adc	##4
	sta	IX4P6

	clc
	lda	M4IYP4		; M4IYP4 += 4.
	adc	##4
	sta	M4IYP4

	lda	IX		; Compare IX, IY.
	cmp	IY
	bcs	XY2		; LOOP if IX < IY.
	jmp	LOOP
XY2	bne	DONE		; Return if IX > IY.
	jsr	PLOT		; Plot 1 last point if IX = IY,	and return.

DONE	jmp	set8bit		; get back in 6502 mode, return
				; to interpreter.


;	This routine plots the actual points of	the circle.

PLOT
	sep	#0x20		; set 8	bit acc	for pixel writes.
	lda	<COLOR
	rep	#0x20

	ldx	CXPX
	ldy	CYPY

	stx	<XLO
	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CYMY
	stx	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXMX
	stx	<XLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXPY
	ldy	CYPX

	stx	<XLO
	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CYMX
	stx	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	ldx	CXMY
	stx	<XLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20

	sty	<YLO

	sep	#0x20
	sta	<VM		; +IX,+IY
	rep	#0x20
	rts




1280_Firmware/p802/mul802.asm
		
	asect 	0
	org	0x2000


m1	ds	2
m2	ds	2
p1	ds	4
q1	ds	2
r1	ds	2	

test
	jsr	.GET2
	stx	m1
	sty	m1+1
	jsr	.GET2
	stx	m2
	sty	m2+1

	jsr	set802
	rep	#0x30
	ldx	m1
	ldy	m2
	jsr	MLTPLY
	sta	p1
	stx	p1+2


	lda	m1
	pha
	lda	m2
	pha

	jsr	DIVIDE
	pla
	sta	q1
	pla
	sta	r1

	jsr	set8bit
	ldx	p1
	ldy	p1+1
	jsr	.SEND2
	ldx	p1+2
	ldy	p1+3
	jsr	.SEND2
	ldx	q1
	ldy	q1+1
	jsr	.SEND2
	ldx	r1
	ldy	r1+1
	jsr	.SEND2
	rts


;	Unsigned divide routine.
;	Push divisor, dividend.
;	Pull quotient, remainder.
;	Uses acc, x, y.  Sets X=M=1.

DIVDND equ 5
QUOTNT equ 5
DIVISR equ 7
REMAIN equ 7
			
DIVIDE
	rep	#0x30		; M = X = 1.
	phd
	tsc
	tcd

	lda	##0		; init partial dividend.
	ldy	##16		; init bit counter.
	
LOOP
	asl	<DIVDND
	rol	a
	cmp	<DIVISR
	bcc	$1
	sbc	<DIVISR
	inc	<QUOTNT
$1
	dey
	bne	LOOP

	sta	<REMAIN
	pld
	rts	



;	Unsigned 16 bit multiply.
;	Multiplies contents of x,y registers.  Product
;	low word in acc, high in x.

PLIER equ 1
PLCAND equ 3
PRODCT equ 5

MLTPLY
	rep	#0x30		; M = X = 1.
	phd
	
	lda	##0		; init product low word.
	pha			; ditto high word.
	phx			; Save multiplier 
	phy			; and multiplicand.

	tsc
	tcd

	lda	##0
	ldy	##16		; bit count.

MLOOP
	lsr	<PLIER
	bcc	$1
	clc
	adc	<PLCAND
$1
	ror	a
	ror	<PRODCT
	dey
	bne	MLOOP

	plx			; cleanup stack
	plx

	tax			; High result in x,
	pla			; low in acc.

	pld
	rts





1280_Firmware/p802/oldclip.asm

;	Routines to do clipping with the Sutherland/Hodge
;	algorithm.  See Foley/VanDam pg146.
;	This implementation uses the following assignment of bits
;	in the 'outcode' that records a points position relative
;	to the clipping window.
; 	Bit 3 - point is left of window.	TOLEFT
;	Bit 2 - point is right of window.	TORIGHT
;	Bit 1 - point is below window.		TOBOTTOM
;	Bit 0 - point is above window.		TOTOP
;
;	The routines assume the following data structures  :
;	
;	typedef POINT struct{int x, y} 
;	typedef WINDOW struct {int
;		xleft, ybottom,		lower left corner
;		xright, ytop,		upper right corner
;		win_dx, win_dy		(xleft-xright), (ytop-ybottom)	
;		flags1, flags2		no current use
;		win_ident		every window needs a name
;
;	Entries
;		vcode(p,winp)
;		POINT *p;
;		WINDOW *winp
;
;		usage :
;			push winp, p
;			outcode is returned in acc.
;
;		clipline(p1,p2,winp)
;		POINT *p1, *p2;
;		WINDOW *winp
;
;		usage :
;			push winp,p2,p1
;			Returns with zero flag set iff some or all
;			of the line is visible.  In this case the
;			coordinates pointed to by p1,p2 are the
;			endpoints of the displayable portion.
;			If invisible, the coordinates are junk.


TOLEFT	equ	8		; Outcode bit assignments.
TORIGHT equ	4
TOBOTTOM equ	2
TOTOP	equ	1

WINXL	equ	0		; Window structure field offsets.
WINXR	equ	4
WINYB	equ	2
WINYT	equ	6
WINDX	equ	8
WINDY	equ	10

POINTX	equ	0		; Point structure field offsets.
POINTY	equ	2



;	Clip line to window.
;	Call seq:
;		Push wp, p2, p1.
;	On return zero flag clear iff the line is not visible.
;	In this case the values of the points p1,p2 are junk.
;	If visible, p1,p2 are the endpoints of the visible portion.
;	All registers used.
;
;	Stack offsets for parameters and local vars :
;
CLWP	equ 11		; Parameters.
CLP2	equ 9
CLP1	equ 7

; return address equ 5

CLCOD1	equ 3		; Local vars.
CLCOD2	equ 1



clipl
	rep	#0x30		; M = X  = 1

	lda	##0		; reserve space on stack for 
	pha			; and init local vars.
	pha
	tsx			; Get pointer to parameters etc.
				; The stack pointer is a little too
				; fluctuatious for use with constant
				; offsets.

;	Get outcodes of the points p1, p2.
;	Save the outcodes at CLCOD1, CLCOD2.

	lda	CLWP,x		; push wp for vcode.
	pha
	lda	CLP1,x		; ditto p1		
	pha
	jsr	vcode		; get code for p1 in acc
	sta	CLCOD1,x	; save code
	pla			; pop p1
	lda	CLP2,x		; push p2 for vcode (wp still stacked)
	pha
	jsr	vcode		; get code for p2
	sta	CLCOD2,x	; save code
	ply			; clean up stack
	ply

;	test for trivial accept - both codes 0

	lda	CLCOD1,x
	ora	CLCOD2,x	; see if both codes == 0
	bne	cl1		; branch if no, clip may be needed.
	brl	result		; trivial accept, clean up and return.

;	test for trivial reject - codes AND <> 0
cl1
	lda	CLCOD1,x
	and	CLCOD2,x
	beq	cl2		; branch if clip needed.
	brl	result		; trivial reject, cleanup and return.
cl2	

;	We're here because the line couldn't be trivially accepted 
;	or rejected.  Call the bisect routine for each point out
;	of the window.  Bisect adjusts the point and its visibility
;	code.

	lda	CLWP,x		; push window pointer
	pha

	lda	CLCOD1,x	; need to clip p1 ?
	beq	cli1		; branch if no.

; set for call to bisect - p1 needs clipping

	pha			; push p1 code - bisect modifies.
	lda	CLP1,x		; push p1 - bisect modifies coords.
	pha				
	lda	CLCOD2,x	; push p2 code.
	pha
	lda	CLP2,x		; push p2
	pha	
	jsr	bisect		; adjust p1 and its code.
	pla			; clean up stack.
	pla
	pla
	pla			; this is the new code for p1.  
	beq	cli1		; if <> 0, line is invisible.
	ply			; so clean stack and return
	brl	result		; with failure indication (acc <> 0).
cli1
	lda	CLCOD2,x	; need to clip p2 ?
	bne	cli2		; branch if yes.
	ply			; no, it's already inside.  clean up
	brl	result		; and return success (acc = 0).
cli2

; set up for call to bisect - p2 needs clipping.
; remember wp is already stacked

	pha			; push p2 code - bisect modifies.
	lda	CLP2,x		; push p2 - bisect modifies coords.
	pha				
	lda	##0		; push p1 code.
	pha
	lda	CLP1,x		; push p1
	pha	
	jsr	bisect		; adjust p2 and its code.
	pla			; clean up stack.
	pla
	pla
	pla			; this is the new code for p2 and also
				; the result of the clip - success.
cli3
	ply			; clean up stack.

result
	tay			; save result
	pla			; clean up stack
	pla
	tya			; restore result, set/clear zero flag
	rts

;	Parameter stack offsets

BIWP	equ 23
BICOD2	equ 21		; visibility code of clipped point.
BIP2	equ 19		; point to clip.
BICOD1	equ 17		; visibility code of fixed point.
BIP1	equ 15		; Fixed point.

; ret add equ 13

;	Local storage stack offsets

BIPY	equ 11		; One end of line to be bisected.
BIPX	equ 9
BIMY	equ 7		; Midpoint of line bisected.
BIMX	equ 5
BICODM	equ 3		; Visibility code of midpoint.
BIADDM	equ 1		; Address of BIMX, for vcode.

bisect
	tsc		; reserve 5 words on stack for local vars.
	clc
	adc	##10
	tcs				

;	copy point parameter p1 to bip	

	ldy	##POINTX
	lda	(BIP1,s),y
	sta	BIPX,s
	ldy	##POINTY
	lda	(BIP1,s),y
	sta	BIPY,s

;	find mid(bip,p2), save in bim

cutit

	ldy	##POINTX
	lda	(BIP2,s),y
	clc
	adc	BIPX,s
	asl	a
	sta	BIMX,s

	ldy	##POINTY
	lda	(BIP2,s),y
	clc
	adc	BIPY,s
	asl	a
	sta	BIMY,s

;	see if midpoint equals 1 of the endpoints.
;	in that case, we return successfully - the midpoint
;	is on the edge of the window.

	lda	BIMX,s
	cmp	BIPX,s
	bne	bi1
	lda	BIMY,s
	cmp	BIPY,s
	beq	success
bi1
	ldy	##POINTX
	lda	BIMX,s
	cmp	(BIP2,s),y
	bne	bi2
	ldy	##POINTY
	lda	BIMY,s
	cmp	(BIP2,s),y
	bne	bi2

success

	ldy	##POINTX	; return point of intersection.
	lda	BIPX,s	
	sta	(BIP2,s),y
	ldy	##POINTY
	lda	BIPY,s
	sta	(BIP2,s),y

	lda	##0		; return visibility code = 0
	sta	BICOD2		; indicating success.
				
	tsc			; clean up stack.
	clc
	adc	##24
	tcs
	rts	

;	Haven't found intersection yet.  Get visibility code
;	of midpoint.
bi2
	tsx
	lda	BIWP,x
	pha
	lda	BIADDM,x
	pha
	jsr	vcode		; returns with code in acc.

	plx			; clean up stack
	plx		
	
;	see if segment from midpoint to clip point
;	intersects the window.

	sta	BICODM,s	; and codes, result is 0 if 
	and	BICOD2,s	; not outside.
	beq	bi4		; branch if intersection.

;	segment from mid to clip is outside, see if same 
;	for fixed point to mid.

	lda	BICODM,s	; and codes, result 0 if
	and	BICOD1,s	; not outside.
	beq	bi3		; branch if intersection.

;	Line can be rejected.  Return same outcode as fixed
;	point.  

	lda	BICOD1,s
	sta	BICOD2,s

	tsc			; clean up stack and return.
	clc
	adc	##24
	tcs
	rts			

bi3

;	Here because segment from mid to clip was outside.
;	Move clip to mid and go bisect again.

	lda	BIMX,s
	ldy	##POINTX
	sta	(BIP2,s),y

	lda	BIMY,s
	ldy	##POINTY
	sta	(BIP2,s),y

	lda	BICODM,s
	sta	BICOD2,s
	brl	cutit

bi4

;	Here because segment from fixed to clip was outside.
;	Move fixed to mid and go bisect again.

	lda	BIMX,s
	sta	BIPX,s
	lda	BIMY,s
	sta	BIPY,s

	lda	BICODM,s
	sta	BICOD1,s
	brl	cutit


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;	Routine to compute outcode of point with respect to a	;
;	window.  Call seq : push wp, p.				;
;	Return outcode in acc. 					;
;	Also, zero flag is set iff point in window.		;
;	Uses X, Y registers.					;
;								;
;	Stack offsets of parameters and local variables.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

VCPOFF	equ	1
VCWOFF	equ	3	

vcode
	lda	##0		; Init outcode.
	pha

	tsx			; For addressing outcode (RMW).
	
	ldy	##POINTX
	sec			; Compute *p.x - *winp.xleft.
	lda	(VCPOFF,s),y	; Carry will be set if point is left 
	ldy	##WINXL		; of window.
	sbc	(VCWOFF,s),y
	rol	0,x		; Save carry in outcode.


	ldy	##WINDY		; Compare result(-1) with window  
	dec	a		; width.  Carry will be set if point
	cmp	(VCWOFF,s),y	; is INSIDE.  We'll toggle it on the
	rol	0,x		; way out.

; 	As above, for Y.


	ldy	##POINTY
	sec			; Compute *p.y - *winp.ybottom.
	lda	(VCPOFF,s),y	; Carry will be set if point is below 
	ldy	##WINYB		; window.
	sbc	(VCWOFF,s),y
	rol	0,x		; Save carry in outcode.

	ldy	##WINDY		; Compare result(-1) with window  
	dec	a		; height.  Carry will be set if point
	cmp	(VCWOFF,s),y	; is <= top.  We'll toggle it on the
	rol	0,x		; way out.

	pla			; Get outcode.
	eor	##TOLEFT+TOTOP ; Take care of reversed bits.
	rts			; Return with outcode in acc.
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;	Test various methods of scrolling.

	asect	1
	org	0x1200

pcount	ds	2
pctr	ds	2
lcount	ds	2

scroll1
	jsr	.GET2		; # pixels to scroll.
	cpx	#0
	beq	s1
	iny
s1
	sty	pcount+1
	stx	pcount

	sty	pctr+1
	stx	pctr


	jsr	.GET2
	cpx	#0
	beq	s2
	iny
s2
	stx	lcount
	sty	lcount+1

	lda	<XPOS
	sta	<XLO
	lda	<XPOS+1
	sta	<XLO+1

	lda	<YPOS
	sta	<YLO
	lda	<YPOS+1
	sta	<YLO+1

	lda	<0x24			; Set X,Y counters to up.
	ora	#0140
	sta	<0x24

lloop
	
	ldy	<YPOS			; assume <> 255
	sty	<YLO
	ldx	pcount
ploop
	lda	<VMIY
	sta	<VMIX
	sty	<YLO
	dex
	bne	ploop
	dec	pctr+1
	bne	ploop

	dec	<YPOS
	lda	pcount+1
	sta	pctr+1

	lda	<XPOS
	sta	<XLO
	lda	<XPOS+1
	sta	<XLO+1

	dec	lcount
	bne	lloop
	dec	lcount+1
	bne	lloop
	rts	
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;	entries : set802 - Sets E,M,X = 0.
;			   Routines that use 16 bit modes should
;			   call this routine first.
;
;		  set8bit - Sets E,M,X = 1, returns.  802 graphics
;			    routines jmp here to return to the
;			    interpreter.
;
;		  
	
	asect	7
	org	0x2700		; last page of RAM.
	
trnint
nmint
rcvint
ACIAC
ACIAP
BLINT
AXINT
AUXC
INT
NMINT
RESET
;	This entry calls the 6502 firmware interrupt handler.

savirq
	rep	#0x30		; MUST use 16 bit here.
	pha			; Save 'real' state.
	phx
	phy
	phb			; data bank register.
	phd			; direct register.

	pea	rti802		; The 6502 RTI will land us at rti802.
	php			; This gets popped in 6502 mode
				; when DISMIS does RTI.
	
	
	sep	#0x30		; Enter 6502 mode, jump to service
	sec			; routine.
	xce
	jmp	INT


;	This entry calls the 6502 firmware NMI handler.

savnmi
	rep	#0x30
	pha			; Save 'real' state :
	phx			; acc, x, y
	phy			
	phb			; data bank register.
	phd			; direct register.

	pea	rti802		; 802 rti routine.
	php			; This gets popped in 6502 mode
				; when DISMIS does RTI.
	sep	#0x30		; Enter 6502 mode, jump to service
	sec			; routine.
	xce
	jmp	NMINT

;	General 'return to 802 code from interrupt' routine.

rti802:
	clc			; Set 802 mode in case returning
	xce			; from 6502 int. handler.

	rep	#0x30
	pld			; direct register
	plb			; data bank register
	ply			; y, x, acc.
	plx
	pla
	rti
	
set802:
	sei
	clc
	xce
	sep	#0x30
	cli
	rts		



;	Jump here to return to 6502 firmware.

set8bit:
	sei
	rep	#0x30
	lda	##0			; set direct register.
	tcd
	sep	#0x30			; set 8 bit mode.
	sec
	xce				; set emulation mode.
	cli
	rts

freset
	sei
	rep	#0x30
	lda	##0
	tcd
	sep	#0x30
	sec
	xce
	jmp	RESET
	end


;	This entry calls the 802 NMI handler.

sv802nmi
	rep	#0x30
	pha			; Save 'real' state :
	phx			; acc, x, y
	phy			
	phb			; data bank register.
	phd			; direct register.

	sep	#0x30		; Set 8 bit registers.
	jmp	nmint

;	This entry calls an 802 interrupt handler.

sv802int
	rep	#0x30		; MUST use 16 bit here.
	pha			; Save 'real' state.
	phx
	phy
	phb			; data bank register.
	phd			; direct register.
	sep	#0x30		; Set 8 bit registers.

	bit	MISCC		; Vertical blank ?
	bpl	int0		; Branch if no.
	jmp	BLINT
int0
	lda	AUXC		; Aux port byte available ?
	bit	#1
	bne	int1
	jmp	AXINT
int1
	lda	ACIAC		; IRQ from host ACIA ?
	bit	#1		; Receive data reg. full ?
	beq	int2		; Branch if no.
	jmp	rcvint		; Data from host, go get it.
int2
	bit	#2		; Transmit reg. empty ?
	beq	int3		; Branch if no.
	jmp	trnint		; Yes, send next byte.
int3
	brl	rti802		; Bogus int, just rti.












1280_Firmware/p802/tclip.c
#include <stdio.h>

#define TOLEFT 1
#define TORIGHT 2
#define TOTOP 	8
#define TOBOTTOM 4

typedef struct {
		int x, y;
	} POINT;

typedef struct {
		POINT p1, p2;
	} LINE;

typedef struct {
		int xleft, ybottom, xright, ytop; 
	} WINDOW;


clipl(p1,p2,wp)		/* return  0 for trivial reject, */
POINT *p1, *p2;		/* else clip xy to wp and return <>0 */
WINDOW *wp;
{
	int c1, c2, vc;
	long dx, dy;
	POINT *pp1, *pp2;


	for(;;){

		c1 = vcode(p1,wp);
		c2 = vcode(p2,wp);
	
		if(c1 & c2)			/* trivial reject */
			return(0);
		if( (c1 | c2) == 0)		/* trivial accept */
			return(1);

/*
	At least 1 endpoint outside.
	Clip coordinates to window until line can
	be trivially accepted or rejected.
*/
		if(c1){
			vc = c1;
			pp1 = p1;
			pp2 = p2;
		}else{
			vc = c2;
			pp1 = p2;
			pp2 = p1;
		}
		dx = pp2->x - pp1->x;
		dy = pp2->y - pp1->y;
	
		if(vc & TOTOP){
			pp1->x += (dx * (wp->ytop - pp1->y))/dy;
			pp1->y = wp->ytop;
		}else
		if(vc & TOBOTTOM){
			pp1->x += (dx * (wp->ybottom - pp1->y))/dy;
			pp1->y = wp->ybottom;
		}else
		if(vc & TOLEFT){
			pp1->y += (dy * (wp->xleft - pp1->x))/dx;
			pp1->x = wp->xleft;
		}else
		if(vc & TORIGHT){
			pp1->y += (dy * (wp->xright - pp1->x))/dx;
			pp1->x = wp->xright;
		}
	}
}

				
			



/*
	return code indicating location of x,y
	with respect to window.
*/

vcode(p,wp)	
POINT *p;
WINDOW *wp;
{
	int vc;
	vc = 0;

	if(p->x < wp->xleft)
		vc = TOLEFT;
	else if(p->x > wp->xright)
		vc = TORIGHT;

	if(p->y < wp->ybottom)
		vc |= TOBOTTOM;
	else if(p->y > wp->ytop)
		vc |= TOTOP;

	return(vc);
}


/*
	Wait for pendown.  Return status and coords. 
*/

getpick(x,y)
int *x, *y;
{
	int flag, dummy, dummy1;

	flag = 0;
	do{
		rtp(&dummy,&flag,x,y);
		sleep(-2);
	}while((flag&1) == 0);

	dummy1 = 1;
	do{	/* debounce */
		rtp(&dummy,&dummy1,&dummy,&dummy);
		sleep(-2);
	}while(dummy1&1);

	return(flag);
}


/*	Enable tablet, delay appropriately */

enable()
{
	int i;
	etp(126);
	for(i=0;i<300;i++)
		;
}




1280_Firmware/p802/tmath.c
#include <stdio.h>

struct{char lo, hi;};
struct {char hlo,hhi,llo,lhi;};

unsigned int x1,x2,q,r;
long l;
char buf[4];
char result[8];

main()
{
	sif('P');

	for(;;){
		scanf("%u %u",&x1,&x2);

		buf[0] = x1.hi;
		buf[1] = x1.lo;
		buf[2] = x2.hi;
		buf[3] = x2.lo;
		
		printf(" p = %lu q = %u r = %u\n",
			(long)x1*x2,x2/x1,x2%x1);

		jus(0x200c);
		obyte(buf,4);
		ibyte(result,8);

		l.lhi = result[0];
		l.llo = result[1];
		l.hhi = result[2];
		l.hlo = result[3];
								
		q.hi = result[4];
		q.lo = result[5];
		r.hi = result[6];
		r.lo = result[7];
			
		printf("p = %lu q = %u r = %u\n",l,q,r);
	}
}
	




1280_Firmware/p802/tst.asm

beeper 	equ 	0x2801
zero	equ	0x11ff
buf 	equ 	0x1200
	asect 	2
	org 	0x2000
	jsr	set802
	
	sep	#0x30
	stz	zero
	dec	zero
	lda	#128
	sta	buf

	sec			; clear carry.
	bit	zero		; clear minus, overflow.
	tsb	buf		; acc = buf = 128
	php
	plx	
	stx	buf+1
	
	lda	#127
	bit	zero
	sec
	tsb	buf		; acc = 127, buf = 128.
	php
	plx
	stx	buf+2	

	sec			; clear carry.
	bit	zero		; clear minus, overflow.
	trb	buf		; acc = buf = 128
	php
	plx	
	stx	buf+3
	
	lda	#127
	bit	zero
	sec
	trb	buf		; acc = 127, buf = 128.
	php
	plx
	stx	buf+4
	jmp	set8bit





1280_Firmware/p802/tstbre.c
struct {
	char lo, hi;
	} j;
main()
{
	int i;
	mov(512,512);
	for(i=1;i<512;i++){
		j.lo = i.hi;
		j.hi = i.lo;
		sec(i&7);
		jus(0x1422);
		obyte(&j,2);
	}
}




1280_Firmware/play/acker.c
#include <stdio.h>
int l = 0;
int maxl = -1;
long ncalls = 0;
int flag;
main(argc,argv)
int argc;
char **argv;
{
	int a1, a2;
	int a;

	a1 = atoi(argv[1]);
	a2 = atoi(argv[2]);
	l=0;
	flag = (argc > 3);
	a = ackerman(a1, a2);	
	printf("%d \t%d \t%d \t%d\n",l,a,a1,a2);
	printf("%d %ld\n",maxl,ncalls);
}
ackerman(m,n)
int m,n;
{
	int a;
	l++;
	ncalls++;
	if(l>maxl)
		maxl=l;
	if(m == 0)
		a = n+1;
	else if(n == 0)
		a = ackerman(m-1,1);
	else
		a = ackerman(m-1,ackerman(m,n-1));
	
	if(flag)
		printf("%d \t%d \t%d \t%d\n",l,a,m,n);
	l--;
	return(a);
}




1280_Firmware/play/aeddrv.c
/*	Graphics terminal driver with DMA for AED's 767.
*	aed_v1.c is dma and interrupt per byte version.
*****************************************************************
*								*
*	All rights reserved:	VENTURCOM INC.	1982		*
*								*
*	This source listing is supplied in accordance with	*
*	the Software Agreement you have with VenturCom and	*
*	the Western Electric Company.				*
*								*
*	sample /dev entries for this driver			*
*	crw-rw-rw- 1 root    8,  0 Feb 18 19:08 /dev/aedtimage	*
*	crw-rw-rw- 1 root    8,  1 Feb 18 18:07 /dev/aedimage	*
*	crw-rw-rw- 1 root    8,  2 Nov 21 00:17 /dev/aedtimaoi	*
*	crw-rw-rw- 1 root    8,  3 Feb 24 18:18 /dev/aedimaoi	*
*	crw-rw-rw- 1 root    8,  4 Nov 21 00:17 /dev/aedtwrcmd	*
*	crw-rw-rw- 1 root    8,  5 Feb 19 06:57 /dev/aedwrcmd	*
*	crw-rw-rw- 1 root    8,  6 Feb 28 06:15 /dev/aedbytes	*
*	crw-rw-rw- 1 root    8,  7 Nov 21 00:17 /dev/aedclr	*
*								*
* source current as of 4/18/83 harvie h. branscomb 		*
* modded to correct ibyte problem caused by BYTA being cleared  *
* when any of the 4 controller registers are read 7-jul-83 by   *
* Steven P. Bischoff                                            * 
*****************************************************************/

#include <sys/param.h>
#include <sys/reg.h>
#include <sys/seg.h>
#include <sys/user.h>
#include <sys/tty.h>
#include <sys/buf.h>

	/* user defineable conditions follow: */
/*#define	DIAG	1	/* for dump on hang condition */
/*#define	DEBUG	1	/* for general debug prints */
/*#define	TDEBUG	1	/* for timeout debug prints */
/*#define 	VENIXC	1	/* define VENIXC for release C */
/*#define	PREPR	1	/* for default area of interest */
				/* and raster start position on open */
				/* of appropriate entries, engaged */
				/* by turning on PREBIT in minor device */
				/* above not implemented 4/18/83 */

#define	AEDADDR	0164040		/* hardware address of parallel interface */
				/* registers for AED graphics device */
	/* end of user defineable code */

	/* CSR bits */
#define	ABUSY	0100000
#define	BYTA	040000		/* byte assembled */
#define KRDY	020000		/* keyboard ready flag */
#define	DMADIR	020000		/* 1=read 0 =write */
#define	MTSEL	02000		/* multi terminal select */
#define NOINTR	01000		/* no interrupt on command out */
#define	INTR	0		/* the opposite */
#define	RESET	0400		/* 1= reset terminal */
#define	IE	0100		/* interrupt enable in csr2 */

	/* command codes */
#define	SKEY	066		/* send keystroke command */
#define	RRAST	0100		/* read raster direct */
#define	WRAST	0106		/* write raster direct */
#define	RAOI	057		/* read from area of interest */
#define	WAOI	056		/* write to area of interest */
#define	CDMA	052		/* command dma */
#define	AESC	033		/* escape command for termination */

	/* driver parameters */
#define	NMTRY	100	/* number of tries to reread csr if busy */
#define TIMCKTK	60	/* number of clock ticks between timeout calls */
#define	WAITSEC	10	/* number of intervals of above period to wait
			   before clearing driver */

	/* driver mode bits for aedmode */
#define	STOPPED	040000	/* code for AED idling (termination code sent) */
#define	SLOWING	020000	/* code for AED dma being terminated */
#define	CHNGMOD	010000	/* code for AED terminating before new xfr */
#define	TERMINA 004000	/* code for termination on first open and last close */
#define	ENDAOI	002000	/* end of aborted area of interest transfer */
#define	ODDADD	020	/* code for odd byte count transfers (in minor  */
			/* device number in driver) */
#define	PREBIT	010	/* flag for default aoi and raster processing */
			/* (in minor device number) */

struct {			/* device register layout */
	int	csr;	
	int	csr2;
	char	*addr;	
	int	wcount;
};

	/* static storage */
struct	devtab	aedtab;
int		aeduid	0;		/* current user id */
int		aeddir	0;		/* dma direction flag */
unsigned	aedibyt 0;		/* temporary byte in storage */
unsigned	aedmode = STOPPED;	/* driver mode */
unsigned	aedxmem;		/* extended mem address for int. ops */
int		aedstopcd = 60; 	/* command dma stop command image */
int		aedcsrec;		/* temporary storage of csr */
char		aedctim = -1;		/* timeout counter */
char		*aedipntr;		/* mem address for interrupt ops */
long		aedbytc 0;		/* byte counter for interrupt ops */

#ifdef	DIAG
diagnose(){
	register struct buf *bp;
	if( (bp = aedtab.d_actf) != NULL ){
	printf("buf struct: addr %o, wc %o, dev %o, flags %o\n"
	,bp->b_addr,bp->b_wcount,bp->b_dev,bp->b_flags);
	}
	printf("aeduid %d, aeddir %o, aedibyt %o, aedmode %o, aedbytc %o%o\n"
	,aeduid,aeddir,aedibyt,aedmode,-aedbytc);
	printf("csr %o, csr2 %o, addr %o, wc %o\n",AEDADDR->csr,AEDADDR->csr2
	, AEDADDR->addr, AEDADDR->wcount);
}
#endif
aedioctl(dev, cmd, addr){
	extern lbolt;

	if( cmd == TIOCSETP ){
		aedclear();
	} else
		u.u_error = EINVAL;
}

aedopen(dev,mode) {
	extern lbolt;
	register i;
	if( aeduid!=0 && aeduid!=u.u_ruid && u.u_ruid!=0 ){
		u.u_error = ENXIO;
		return;
	}
	if( ((i =(dev&07)))==07 )
		aedclear();
	else{
		if(i==06)aedibyt = 0;
		AEDADDR->csr2 = IE;
         	if(aeduid==0){
       			if(AEDADDR->csr&ABUSY){
				u.u_error = ENXIO;
				return;
			} 
			if(i < 6){
				aedmode |= SLOWING;
				settimer();
				terminate();
			}
		}  
		aeduid = u.u_ruid;
	}
}

aedclose() {
	register i;

	if(aedmode < SLOWING) {
		if(AEDADDR->csr2&IE){
			i = spl5();
			aedmode |= SLOWING|TERMINA;
			settimer();
			terminate();
			splx(i);
		}
	}
	aeduid = 0;
}
aedtimo(){
#ifdef	TDEBUG
	printf(" |%d| ",aedctim);
#endif
	if((--aedctim) > 0) timeout( &aedtimo,1,TIMCKTK);
	else {
		--aedctim;
		if(aedctim == -1) {
#ifdef	DIAG
			diagnose();	
#endif
			aedclear();
		}else if(aedctim == -12) aedmode = STOPPED;
	}
}
aedclear(){
	register struct buf *bp;
	register int s;

/*        printf("clr csr= %o csr2= %o\n",AEDADDR->csr,AEDADDR->csr2); */
	s = spl5();
	aedibyt =  0;
	aedbytc = 0;
	AEDADDR->csr2 = 0;
	aedmode = SLOWING;
	AEDADDR->csr = RESET|AESC|NOINTR;
	settimer();
	aedctim = -10;
	AEDADDR->wcount = 0;
	killxfr();
	splx(s);
}

killxfr(){
	register struct buf *bp;
	while(( bp = aedtab.d_actf) != NULL ){
		bp->b_flags |= B_ERROR;
		iodone(bp);
		aedtab.d_actf = bp->av_forw;
	}
	aedtab.d_active = 0;
	AEDADDR->wcount = 0;
}

aedstrategy(abp) struct buf *abp; {
	register struct buf *bp;
	register s;

	bp = abp;
	bp->av_forw = 0;
	s = spl5();
	if( aedtab.d_actf == 0 )
		aedtab.d_actf = bp;
	else
		aedtab.d_actl->av_forw = bp;
	aedtab.d_actl = bp;
	if( aedtab.d_active==0 )
		aedstart();
	splx(s);
}

aedstart() {
	register struct buf *bp;
	register i;
	if( (bp = aedtab.d_actf) == NULL ){
		aedctim= 0;
		return;
	}
	settimer();
        if (bp->b_dev&07 != 6)        /* only test wc if not ibyte or obyte */
           if(AEDADDR->wcount)return; 

#ifndef	N_MAP
	if( bp->b_flags&B_PHYS )
		mapalloc(bp);
#endif
	i = 0;
	if( bp->b_flags&B_READ )i = DMADIR;
	if(((bp->b_dev&06) != (aedmode&(~01)))||(i != aeddir)){
		if(aedmode == STOPPED){
			aedtab.d_active++;			

#ifdef	DEBUG
printf("m: %o\n",bp->b_dev );
#endif
			aeddir = i;
			switch((bp->b_dev&07)){
			case 0:	case 1:
				if( i )
					i |= RRAST|NOINTR;
				else
					i = WRAST|NOINTR;
				break;
			case 2:	case 3:
				if( i )
					i |= RAOI|NOINTR;
				else
					i = WAOI|NOINTR;
				break;
			case 4: case 5:
				if( i == 0 ){
					i |= CDMA|NOINTR;
					break;
				}
			case 6: 
				aedbytc = (bp->b_wcount) << 1;
				if(bp->b_dev&ODDADD) aedbytc++;
				aedipntr = bp->b_addr & 077; 
			aedxmem =((bp->b_xmem<<10)|((bp->b_addr>>6)&01777));
				if(i) aedmode = 7;
				else aedmode = 6;
				aedintr(1);
				return;
			default:
				u.u_error = ENODEV;
finish:				killxfr();
				aedstart();
				return;
			}

			aedmode = bp->b_dev&07;
			AEDADDR->csr = i;

		}else{
/*	set mode change bits and send appropriate termination command */
			if(aedmode&SLOWING)return;
#ifdef	DEBUG
printf("change mode code!\n");
#endif
			aedmode |= (SLOWING|CHNGMOD);
			terminate();
			return;
		}
	}
/* check for 18 bit wrap around here before starting */

	if(bp->b_xmem > 02){
		i = bp->b_wcount;
if((i = ((bp->b_xmem<<8)+(((bp->b_addr)-i)>>8))) > 01776){
		u.u_error = ENODEV;
printf("AED:18b wraparound- exit %o\n",i);
		aedmode |= SLOWING;
		terminate();
		killxfr();
		aedstart();
		return;
	}
#ifdef	DEBUG
	printf("check fit in 18 bit memory %o \n",i);
#endif
	}
/* now start up a DMA transfer by resetting wcount register */

	aedtab.d_active++;
	aedmode = bp->b_dev&07;
	AEDADDR->addr = bp->b_addr;
	AEDADDR->csr2 = (((bp->b_xmem&03) << 12)| IE) ;

#ifdef	DEBUG
printf("wc: %o\n",bp->b_wcount);
#endif

	AEDADDR->wcount = (bp->b_wcount) ;
}

aedintr(arg) {
	register  struct buf *bp;
	int a, d;
	unsigned ibyt;		
	int s;
#ifdef	DEBUG
printf("\nintmd%o; arg%o; wc%o; act%o; ctim %d; ibyt%o; bytc%o%o; "
,aedmode,arg,AEDADDR->wcount, aedtab.d_active,aedctim,aedibyt,-aedbytc);
#endif
		s = spl7();
		if(((aedmode&7) != 7)&&((aedmode & 7) != 6)) 
			splx(s);
		if((aedibyt&BYTA)==0){    /*  if we haven't got a byte */
       			if((aedcsrec = AEDADDR->csr)&BYTA){  /* byte ready */
                                 aedibyt = aedcsrec;    /* save byte */
                    while(AEDADDR->csr&BYTA){
                        /* wait for not BYTA */
                     }                
                   }
		}
		if(aedctim > 0)aedctim = WAITSEC;
#ifdef	DEBUG
printf("csr%o",a);
#endif
		if(aedtab.d_active==0){
			if(aedmode&SLOWING){
				if(aedmode&ENDAOI){
					AEDADDR->wcount = 0;
				}
				if(aedmode&TERMINA) AEDADDR->csr2 = 0;
				aedmode = STOPPED;
			}
			if(aedmode == STOPPED){
				aedstart();
				return;
			}
		}
		if(aedtab.d_active&&((aedmode==7)||(aedmode==6))){
			if((aedmode==7)&&((aedibyt&BYTA)==0)){
      				if(arg){spl5(); return;}
				aedibyt = aedcsrec;
			/*	printf("AED:no BYTA flg,csr:%o\n",aedcsrec);
			*/
			}
#ifdef DEBUG
printf("\nbc%o %o; md%o; ib%o",-aedbytc,aedmode,aedibyt);
#endif

/*			spl7();	*/
			a = UISA->r[0];
			d = UISD->r[0];
			UISA->r[0] = aedxmem;
			UISD->r[0] = 077406;
			if(aedmode == 6)ibyt=fuibyte(aedipntr);
			else suibyte(aedipntr,aedibyt);
			UISA->r[0] = a;
			UISD->r[0] = d;
			aedibyt = 0;
			spl5(); 
			if(++aedipntr == 0100){
				aedxmem++;
				aedipntr = 0;
			}
			if(aedcsrec&ABUSY){
				for(d=0;d<NMTRY;d++){
					if((AEDADDR->csr&(ABUSY|BYTA))==0)break;
				}
				if(d>(NMTRY-2))printf("AED:busy %o\n",aedcsrec);
			} 
			if(aedmode == 6){
				AEDADDR->csr = ibyt | INTR;
			}else{
				AEDADDR->csr = AESC| INTR;
			}
			if(++aedbytc) return;
			aedmode |= SLOWING;

		} else{
			if(arg == 1)return;
					/* allow driver to return if forced
					entry from start routine */
			else if((aedtab.d_active==0)&&((aedmode&(0177776))==2)){
#ifdef	DEBUG
				printf("AED:aoi lim\n");
#endif
				u.u_error = ENODEV;
				AEDADDR->wcount = 0;
				aedmode = 2|ENDAOI;
			}
			if((aedmode & 1) == 0){
				aedmode |= SLOWING;
				terminate();
			}							
		}
/*
comment           if (((aedmode && 7) != 7)&((aedmode && 7) !=6)){ 
                  printf("wc int\n"); end comment
  		if(aedtab.d_active&&(AEDADDR->wcount==0)){
			bp = aedtab.d_actf;
			if(bp){
				bp->b_resid = 0;
				aedtab.d_actf = bp->av_forw;
				iodone(bp);
			}
			aedtab.d_active = 0;
		}
  comment       } end comment
		aedstart();
*/
		if(aedtab.d_active == 0){
			aedstart();
			return;
		}
		if(((aedmode & 7) != 7) &&
		   ((aedmode & 6) != 6)){
			if(AEDADDR->wcount != 0){
				aedstart();
				return;
			}
		}
		bp = aedtab.d_actf;
		if(bp){
			bp->b_resid = 0;
			aedtab.d_actf = bp->av_forw;
			iodone(bp);
		}
		aedtab.d_active = 0;
		aedstart();
		return;		
}

terminate(){
	if((aedmode&06) == 04){
		AEDADDR->csr2 = IE;
		AEDADDR->addr = &aedstopcd;
		AEDADDR->wcount = 0177777;
	}
	else   AEDADDR->csr = AESC|aeddir;
            
#ifdef	DEBUG
	printf("term");
#endif
}

aedread(dev) {

	if(u.u_count&01){
		u.u_count++;
		dev |= ODDADD;
	}
	aphysio(aedstrategy, dev, B_READ);
}

aedwrite(dev) {

	if(u.u_count&01){
		u.u_count++;
		dev |= ODDADD;
	}
	aphysio(aedstrategy, dev, B_WRITE);
}
settimer(){

	register int s;
		s = spl6();
		if(( aedctim < 0)){
#ifdef TDEBUG
	printf("set\n");
#endif
			timeout(&aedtimo,1,TIMCKTK);
		}
		aedctim = WAITSEC;
		splx(s);
}






1280_Firmware/play/aedsub.c
/*	Graphics terminal subroutines with DMA for AED's 767.
*****************************************************************
*								*
*	All rights reserved:	VENTURCOM INC.	1982,83		*
*								*
*	This source listing is supplied in accordance with	*
*	the Software Agreement you have with VenturCom and	*
*	the Western Electric Company.				*
*								*
*****************************************************************/

#include <stdio.h>

/*	It turns out that it's not a good idea to send
	"any reasonable output" via command DMA.  One problem
	is that if some of the output contains time consuming
	commands like IFL the terminals' input buffer can
	overflow. There are other problems.
	
	The ifdef DMA code can (should) probably be removed.
	The scd routine can be used for command DMA, but it's
	up to the user to supply "reasonable output".
*/
	
	

/* #define	DMA	1	/* all reasonable output goes via command dma */
			/* otherwise by byte per interrupt transfer */
#define	NUMINT	2	/* size of transfer to try command dma instead */
			/* of bytes out */
#ifndef	DMA
#define	AEDOUTDEV	"/dev/aedbytes"
#define	AEDOUTFD	aed6fd
#define	AEDOUTOP	aed6op
#endif
#ifdef	DMA
#define	AEDOUTDEV	"/dev/aedwrcmd"
#define	AEDOUTFD	aed5fd
#define	AEDOUTOP	aed5op
#endif


/*	There are 2 new entries to aedsubs - dmaraster and aoidma.
	Both are called from TAP - see TAP functions rda,wda,rrd,wrd.
	dmaraster and aoidma are similar to ibyte,obyte in that they
	mostly just open a file if not open if possible and then
	issue read or write, as the case may be.  They're different
	in that one arg is a read/write flag.  All these functions
	are so similar that I'm toying with the idea of consolidating
	them into one function with args device number and read/write
	flag in addition to the usual buf,count.
*/
 
		
#define AOIDMADEV	"/dev/aedimaoi"	
static int aed3op = 0;
static int aed3fd;
#define IMADMADEV	"/dev/aedimage"
static int aed1op = 0;
static int aed1fd;


static char	aeddbfl = 0;
static	int	aed5op = 0;
static	int	aed5fd;
static	int	aed6op = 0;
static	int	aed6fd;

/*	aed_dummy is used as a one byte buffer	*/
/*	to read/write the first byte when the users */
/*	buffer is on an odd address.		*/
	
static int 	aed_dummy;



obyte(aedbfr,i) char *aedbfr; unsigned i;
{
	register char *pntr;
	register j;
	if(aed6op == 0){
		if((aed6fd = open("/dev/aedbytes",2)) < 1){
	fprintf(stderr,"open err (aedsubs-ordcmd:/dev/aedbytes)\n");
			exit(1);
		}
		aed6op++;
	}
#ifdef	DMA
	if(AEDOUTOP == 0){
		if((AEDOUTFD = open(AEDOUTDEV,2)) < 1){
			fprintf(stderr,"open err (aedsubs-obyte:");
			fprintf(stderr,AEDOUTDEV);
			fprintf(stderr,")\n");
			exit(1);
		}
		AEDOUTOP++;
	}
#endif
	if(i==0){
		printf("aed- zero byte count\n");
		return (-1);
	}
	if(aedbfr&1){
/*
fprintf(stderr,"warning-odd address buf (aedsubs-obyte)\n");
*/
		aed_dummy = *aedbfr++;
		if((j = write(aed6fd,&aed_dummy,1) != 1)){
			fprintf("write error %d\n",j);
			exit(1);
		}
		if(--i == 0)
			return;
	}
/* end of fix	*/

#ifdef	DMA
	if(i >= NUMINT){
		pntr = aedbfr + i;
		if(pntr&1){
			i++;
			*pntr = 0;
		}
		if((j = write(AEDOUTFD,aedbfr,i)) != i){
			fprintf(stderr,"write err %d (aedsubs-obyte:",j);
			fprintf(stderr,AEDOUTDEV);
			fprintf(stderr,")\n");
			exit(1);
		}	
		if(aeddbfl){
			pntr = aedbfr;
			for (j=0;j<i;j++)fprintf(stdout,"d%o\n",*pntr++);
		}
	}else 
#endif
	{	
		if((j = write(aed6fd,aedbfr,i)) != i){
fprintf(stderr,"write err %d (aedsubs-obyte:/dev/aedbytes)\n",j);
			exit(1);
		}
		if(aeddbfl){
			pntr = aedbfr;
			for (j=0;j<i;j++)fprintf(stdout,"b%o\n",*pntr++);
		}
	}
}
aoidma(aedbfr,i,rw)
char *aedbfr;
unsigned i;
/* int fd;		 1 = /dev/aedimage, 3 = /dev/aedimaoi	*/
char rw;		/*	0=read, else write	*/
{
	int j;
	if(aedbfr &01){
		fprintf(stderr,"aoidma - odd address\n");
		exit(1);
	}
	if(i == 0){
		fprintf(stderr,"aoidma - zero word count\n");
		exit(1);
	}
	if(aed3op == 0){
		if((aed3fd = open(AOIDMADEV,2)) <0){
			fprintf(stderr,"open failed on DMAOUT\n");
			exit(1);
		} 
		aed3op++;
	}
	switch(rw){
	case 0:	/* read aoi	*/
		if(( j = read(aed3fd,aedbfr,i)) != i){
			fprintf(stderr,"aoidmain - read error\n");
			exit(1);
		}
		break;

	default: /* write aoi	*/
		if(( j = write(aed3fd,aedbfr,i)) != i){
			fprintf(stderr,"aoidmaout - write error\n");
			exit(1);
		}
		break;

	}	/* end of read/write switch	*/
}

dmaraster(aedbfr,i,rw)
char *aedbfr;
unsigned i;
char rw;	/* 0= read, else write	*/
{
	int j;

	if(aedbfr & 1){
		fprintf(stderr,"raster - odd address\n");
		exit(1);
	}
	if(i == 0){
		fprintf(stderr,"dmaraster - zero word count\n");
		exit(1);
	}
	if(aed1op == 0){
		if((aed1fd = open(IMADMADEV,2)) < 0 ){
			fprintf(stderr,"open /image failed\n");
			exit(1);
		}
		aed1op++;
	}
	switch(rw){
	case 0:	/* read	*/
		if(( j=read(aed1fd,aedbfr,i)) != i){
			fprintf(stderr,"read raster failed %d %d\n",i,j);
			exit(1);
		}
		break;
	default: /* write	*/
		if((j=write(aed1fd,aedbfr,i)) != i){
			fprintf(stderr,"write raster failed %d %d\n",i,j);
			exit(1);
		}
		break;

	}	/* end of rw switch	*/
}
ordcmd(aedbfr,i) char *aedbfr; unsigned i;
{
	register char *pntr;
	register j;

	if(aed6op == 0){
		if((aed6fd = open("/dev/aedbytes",2)) < 1){
	fprintf(stderr,"open err (aedsubs-ordcmd:/dev/aedbytes)\n");
			exit(1);
		}
		aed6op++;
	}
	if(i == 0){
		fprintf(stderr,"ordcmd - zero byte count\n");
		exit(1);
	}

/* odd address fix 10/5/83 	--- roy	*/
	if(aedbfr&1){
		aed_dummy = *aedbfr++;
		if((j = write(aed6fd,&aed_dummy,1) != 1)){
			fprintf(stderr,"ordcmd write error %d\n",j);
			exit(1);
		}
		if(--i == 0)
			return;
	}
/* end of odd address fix	*/
	if((j = write(aed6fd,aedbfr,i)) != i){
fprintf(stderr,"write err %d (aedsubs-ordcmd:/dev/aedbytes)\n",j);
		exit(1);
	}
}
ibyte(aedbfr,n) char *aedbfr; unsigned n;
{
	char *pntr;
	register j;

	if(aeddbfl)fprintf(stdout,"ibyte(%o,%d);\n",aedbfr,n);

	if(aed6op == 0){
		if((aed6fd = open("/dev/aedbytes",2)) < 1){
	fprintf(stderr,"open error (aedsubs-ibyte:/dev/aedbytes)\n");
			exit(1);
		}
		aed6op++;

	}
	if(n == 0){
		fprintf(stderr,"ibyte - zero byte count\n");
		exit(1);
	}

	if(aedbfr&1){
/*
fprintf(stderr,"odd address buf (aedsubs-ibyte)\n");
*/
/* odd address fix -- roy 10/5/83 */
/*
user buffer is on odd address, so read first byte into
an even addressed temp, copy it to user buf, inc user pointer,
dec user count, read rest in usual way.
*/
		if((j = read(aed6fd,&aed_dummy,1)) != 1){
			fprintf(stderr," read error %d\n",j);
			exit(1);
		}
		*aedbfr++ = aed_dummy;
		if(--n == 0)
			return; 
	}
/* end of fix	*/

	if((j = read(aed6fd,aedbfr,n)) != n){
		fprintf(stderr,"read err %d (aedsubs-ibyte:/dev/aedbytes)\n",j);
		exit(1);
	}
	if(aeddbfl){
		pntr = aedbfr;
		for (j=0;j<n;j++)fprintf(stdout,"i%o\n",*pntr++);
	}
}
scd(aedbfr,i) char *aedbfr; unsigned i;

{
	register j;
	register char *pntr;
	if(aeddbfl)fprintf(stdout,"scd(%o,%d);\n",aedbfr,i);
	if(aed5op == 0){
		if((aed5fd = open("/dev/aedwrcmd",1)) < 1){
			fprintf(stderr,"open err (aedsubs:/dev/aedwrcmd)\n");
			exit(1);
		}
		aed5op++;
	}
	if(aedbfr&1){
		fprintf(stderr,"odd address buf (aedsubs-scd)\n");
		exit(1);
	}
	if(i == 0){
		fprintf(stderr,"scd - zero byte count\n");
		exit(1);
	}
	i <<= 1;
	if((j = write(aed5fd,aedbfr,i)) != i){
		fprintf(stderr,"write err %d (aedsubs-scd:/dev/aedwrcmd)\n",j);
		exit(1);
	}
	if(aeddbfl){
		pntr = aedbfr;
		for (j=0;j<i;j++)fprintf(stdout,"d%o\n",*pntr++);
	}
}
aeddebug(arg){
	if(arg) arg = 1;
	if(arg != aeddbfl){	
		if(arg)printf("aed debug printing on:\n");		
		else printf("aed debug printing off.\n");
		aeddbfl = arg;
	}
}




1280_Firmware/play/bits.c
#include <stdio.h>

char a[5+3];	/* 3 bytes of padding */

/* bit(i) of a is bit() of a[i/8] */

main()
{
	int i,j,l,r;

	printf("enter a : 5 hex values ");
	for(i=0;i<5;i++){
		scanf("%x",&j);
		a[i] = j;
	}

	for(;;){
		printf("\nenter l,r\t");
		scanf("%d %d",&l,&r);
		printf("\t%o\n",extract(l,r));
	}
}

extract(l,r)
int l,r;	/* left, right 	bit #s */
{
	int rb;		/* index in a of bit r */	
	int rj;		/* # bits to shift for right adjust */
	long int t0,t1,t2;

	rb = r/8;

	t0 = a[rb] &0377;
	t1 = a[rb+1] &0377;
	t2 = a[rb+2] &0377;

	t1 <<= 8;
	t2 <<= 16;

	t0 |= (t1 | t2);

	t0 >>= r%8;
	t0 &= ~((~0) << (l-r+1));

	return((int)t0);
}

	




1280_Firmware/play/cmath.c


#include <stdio.h>


main(argc,argv)
int argc;
char **argv;
{
	int q, i, d, plr, plc, carry;
	int junk;
	unsigned prod, div;
	long foo;

for(;;){
	printf("?\t");
	scanf("%d %d %d",&plr, &plc, &d);

	foo = ((long)(plr)*plc)/d;
	printf("\t %ld\n",foo);

	if(plr < plc){
		i = plr;
		plr = plc;
		plc = i;
	}
	junk = 0;
	prod = 0;
	div = d;
	q = 0;

	for(i=0;i<16;i++){

		prod <<= 1;
		carry = (plr < 0) ? 1 : 0;
		plr <<= 1;
		if(carry)
			prod += plc;
		q <<= 1;
		while(prod >= div){
			junk++;
			q++;
			prod -= div;
		}
			printf("junk %d\n",junk);
			junk = 0;
	}
}
}

				





1280_Firmware/play/erdtst.c
main()
{
	tapint();
	mov(400,400);
	dcl(100);
	ifl();
	erd();
}




1280_Firmware/play/etctst.c
#include <stdio.h>

main()
{
	int x,y,id,flag,stat;

	tapint();
	sif('P');
	
	for(;;){
		etc();
		printf("%d %d %d %d %d\n",x,y,id,flag,stat);
	}
}




1280_Firmware/play/makec.c
#include <stdio.h>
#include <ctype.h>

char cflags[256];

main()
{
	int j,i;
	for(i=0;i<128;i++){
		j=0;

		if(isspace(i))
			j |= _S;
		if(isdigit(i))
			j |= _N;
		if(isxdigit(i))
			j |= _X;
		if(islower(i))
			j |= _L;
		if(isupper(i))
			j |= _U;
		if(iscntrl(i))
			j |= _C;
		if(ispunct(i))
			j |= _P;

		cflags[i] = j;
/*
		printf("%d %o\t",i,j&=0377);

		if(j&_S)
			printf("S");
		if(j&_C)
			printf("C");
		if(j&_P)
			printf("P");
		if(j&_L)
			printf("L");
		if(j&_U)
			printf("U");
		if(j&_X)
			printf("X");
		if(j&_N)
			printf("N");
	
		printf("\n");
*/
	}
	for(i=128;i<256;i++)
		cflags[i] = 0;

	for(i=0;i<256;i++)
	
		printf("%d,%c",cflags[i]&0377,
			i&7?' ':'\n');

}

		




1280_Firmware/play/mwrite.c
#include <stdio.h>

int dbug;
char buf[1024];

main(argc,argv)
int argc;
char **argv;
{
	int i,j,f10,f16;

	dbug = argc > 1;

	tapint();
	sif('P');
	ers();

	for(i=0;i<1024;i++){
		mov(i,i);
		for(j=i;j<1024;j++){
			f10 = f(i,j,10);
			f16 = f(i,j,16);
			buf[j] = (f10 < f16) ? 2 : (f10 != f16);
		}
		whc(1024-i,buf+i);
	}
}

f(x1,x2,m)
int x1,x2,m;
{
	int writes;
	int pre, mul, post;

	pre = (x1 % m) ? m - (x1 % m) :0;
	post = (x2 + 1) % m;
	mul = ((x2 - post)+1 - (x1 + pre))/m;
	writes = pre + mul + post;
 
	if(dbug)
		printf("%d %d %d %d\n",x1,x2,m,writes);
	return(writes);
}




1280_Firmware/play/myfunc.c
#include <math.h>

double f(x)
double x;
{
	return(1.0/x);
}




1280_Firmware/play/othello.c
/*
 * Game of Othello.
 */

#define brdsiz 8	/* number squares per row/column of board */
#define brdclr
#define txtclr

#include <stdio.h>

char player;		/* whose turn to move. */
int p1score, p2score;	/* total scores for players. */

char	moves[2][BRDSIZ*BRDSIZ]; /* record of moves played */

main()
{











1280_Firmware/play/s1280.c
#include <stdio.h>

FILE *ifp;
FILE *ofp;
FILE *fopen();

#define ttname	"/dev/pgmr"

main()
{
	int i,r,g,b;

	if((ifp = fopen(ttname,"r")) == NULL)
		exit(1);

	if((ofp = fopen(ttname,"w")) == NULL)
		exit(1);

	fprintf(ofp,"Hello world\n");
	fprintf(ofp,"\033G1DDDNHS");
	fflush(ofp);
	i = 0;
	do{
		fprintf(ofp,"+#%d 1 ",i);
		fflush(ofp);
		fscanf(ifp,"%d %d %d",&r,&g,&b);
		printf("%d %d %d\n",r,g,b);
	}while(++i < 1);
}




1280_Firmware/play/scltst.c


#include <stdio.h>

main(argc, argv)
int argc;
char **argv;
{
	int s, i, quo, byte;
	int from, to, step;

	printf(" dtm scale ?\t");
	scanf("%d",&quo);
	printf("\n tablet coords (enter from, to, step) ?\t");
	scanf("%d %d %d", &from, &to, &step);

	for(i=from;i<to;i+=step){
		byte = deca(i);
		s = scale(byte,quo);
		printf("%d %d %d\n",i,byte,s);
	}
}		

scale(byte, quo)
int byte, quo;
{
	int ans, acc, count, carry;

	ans = 0;
	acc = 0;
	count = 16;

	do{
		acc <<= 1;
		ans <<= 1;
		if(acc > 255)
			ans++;
		acc &= 255;

		carry = ((byte < 0) ? 1 : 0);
		byte <<= 1;
		if(carry){
			acc += quo;
			ans += (quo>>8);
			if(acc > 255)
				ans++;
			acc &= 255;
		}
	}while(--count);

	ans <<= 1;
	if(acc & 128)
		ans++;	

	return(ans);
}


deca(i)
int i;
{
	int hi, lo;
	return(i<<1);
	lo = i & 63;
	hi = (i & (~63)) << 2;

	lo <<= 2;

	hi &= (15 << 8);

	i = (hi | lo) >> 1;

	return(i);
}




1280_Firmware/play/sieve.c
/* #include	<stdio.h>
*/
/* Eratosthenes	Sieve prime number calculation.	*/

#define	true	1
#define	false	0
#define	size	8190
#define	sizepl	8191

char	flags[sizepl];

main()
	{
	register int	i,prime,k;
	int 		count,iter;

	count =	0;
	i = size;
	do{
		flags[i] = true;
	}while(--i);

	for(i =	0;i < sizepl; i++){
		if(flags[i]){
			prime =	i + i +	3;
			k = i +	prime;
			while(k	< sizepl){
				flags[k] = false;
				k += prime;
			}
			count++;
		}
	}
}




1280_Firmware/play/tap652.c
#include "tcp.h"

jus(addr)		/* jump user subroutine */
int addr ;
{
	aedbf[0]= JUS;
	aedbf[1]= addr.hibyte;
	aedbf[2]= addr.lobyte;
	obyte(aedbf,3);
}			
	
lmr(addr,bytnum,byt)	/* load microprocessor ram */
int addr,bytnum;
char byt[];
{
	aedbf[0]= LMR;
	aedbf[1]= addr.hibyte;
	aedbf[2]= addr.lobyte;
	aedbf[3]= bytnum.hibyte;
	aedbf[4]= bytnum.lobyte;
	obyte(aedbf,5);
	obyte(byt,bytnum);
}
sse(addr16)	/* set stack end */
int addr16;
{
	aedbf[0] = SSE;
	aedbf[1] = addr16.hibyte;
	aedbf[2] = addr16.lobyte;
	obyte(aedbf,3);
}




1280_Firmware/play/tapalf.c
#include "tcp.h"

sap(size, font, xspac, yspac, link)
int size, font, link;
int xspac, yspac;
{
	register char *bufptr = aedbf;

	xspace = xspac;		/*  xspace and yspace are	*/
	yspace = yspac;		/* parameters of txt		*/

	*bufptr++ = SAP;
	*bufptr++ = size;
	*bufptr++ = font;
	*bufptr++ = xspace;
	*bufptr++ = yspace;
	*bufptr = link;
	obyte(aedbf, 6);
}

/*	select character size	*/
/*	arg	charsize	*/
/*	1	5 x 6		*/
/*	2	7 x 9		*/
/*	3	5 x 6 (double)	*/
/*	4	7 x 9 (double)	*/

/*	available on AED1024 only	*/

chr(arg)
int arg;
{

	if( (arg > 0) && (arg < 5) ){
		aedbf[0] = XTD;
		aedbf[1] = CHR;
		aedbf[2] = arg;
		obyte(aedbf,3);
	}
	else{
		printf(" chr ** invalid arg %d\n");
		printf(" arg must be in 1..4\n");
	}
}

hom()			/* return alpha cursor to first character of top */
{			/* line  */	
	aedbf[0]= HOM;
	obyte(aedbf,1);
}




1280_Firmware/play/tapclt.c
#include "tcp.h"

sbc(color)			/* set background color */
int color;
{
	aedbf[0] = SBC;
	aedbf[1]= color;
	obyte(aedbf,2);
}
sec(color)	/* set current color */
int color;
{
	aedbf[0] = SEC;
	aedbf[1] = color;
	obyte(aedbf,2);
}

/*	load RGB triples for colors add .. add+n-1 
	with the bytes in red[],green[],blue[].
*/
	
sct(add, n, red, green, blue)	/* set color look-up table */
int  add, n;
char red[], green[],blue[];
{

	register char	*ct;
	register char	*r = red,
			*b = blue,
			*g = green;
	 char	*last;

/*	ensure 0<n<=256 - 0 means 256	*/

	if( (n &= 0377) == 0)
		n = 256;	

/*	ensure add is a valid color number - 0..255	*/

	add &= 0377;

/*	make sure there's n colors starting with color add
*/
	if(add + n > 256){
		printf(" sct ** first = %d count = %d\n",add,n);
		printf(" first + count must be < 257\n");
		exit(1);
	}

/*	everything is ok - issue command	*/

	aedbf[0] = SCT;
	aedbf[1] = add;
	aedbf[2] = n;
	obyte(aedbf, 3);


	last = aedct + n * 3; /* last = last needed pos in aedct +1 */

/*	splice the three arrays into a sequence of rgb triples	*/

	for(ct = aedct; ct < last; ){
		*ct++ = *r++;
		*ct++ = *g++;
		*ct++ = *b++;
	}
	obyte(aedct, last - aedct);	
}
/*	read num rgb trples from color table	*/
/*	starting with color number startloc,	*/
/*	into red, green, blue, each of which	*/
/*	must be at least num bytes long.	 */

rct(startloc,num,red,green,blue)	/* read color look-up table */
int startloc,num;
char red[], green[], blue[];
{
	int numx3;
	register char	*ct;
	register char	*r = red,
			*g = green,
			*b = blue;						
	char	*last;

	aedbf[0]= XTD;
	aedbf[1]= RCT;
	aedbf[2]= startloc;

/*
	make sure that we don't ask for more of
	the color table than there is to get,
	else ibyte will hang.
*/
	startloc &= 0377;
	if( (num &= 0377) == 0)
		num = 256;
	if(startloc + num > 256)
		num = 256 - startloc;
	aedbf[3] = num;
	ordcmd(aedbf,4);
	numx3 = num * 3;

	ibyte(aedct, numx3);
	last = aedct + numx3;

	for(ct = aedct; ct < last; ){
		*r++ = *ct++;
		*g++ = *ct++;
		*b++ = *ct++;
	}
	return;
}	

swm(mask)	/* set write mask */
int mask;
{
	aedbf[0] = SWM;
	aedbf[1] = mask;
	obyte(aedbf, 2);
}

srm(m1,m2,m3,m4)	/* set read masks */
int m1,m2,m3,m4;
{
	aedbf[0] = SRM;
	aedbf[1] = m1;
	aedbf[2] = m2;
	aedbf[3] = m3;
	aedbf[4] = m4;
	obyte(aedbf,5);
}

sbl(color,r,g,b,ontime,oftime)	/* set blink */
int color,r,g,b,ontime,oftime;
{
	aedbf[0] = SBL;
	aedbf[1] = color;	/* color number to blink */
	aedbf[2] = r;		/* red,green,blue	*/
	aedbf[3] = g;		/* values for blink	*/
	aedbf[4] = b;
	aedbf[5] = ontime;	/* time to display color as itself */
	aedbf[6] = oftime;	/* time to display color as r,g,b  */
	obyte(aedbf,7);		/* time is in units of refresh rate*/
}

lat(basecol,rlknum)		/* load color table number with */
int basecol;			/* user defined antialiasing ramp */
register char rlknum[];

/*	note that this routine uses aedct for output buffer.	*/
/*	idea is not to do 2 obytes if we can do it with one.	*/
/*	for no good reason aedbf is 16 bytes, we need 19 here 	*/
/*	for commands and data.					*/
{
	register char *bp = aedct;

	if( (basecol > 7) || (basecol < 0) ){
		printf(" lat ** invalid base color %d\n", basecol);
		printf(" base color must be in 0..7\n");
		exit(0);
	}
	*bp++ = XTD;
	*bp++ = LAT;
	*bp++ = basecol;
	while(bp < &aedct[19])
		*bp++ = *rlknum++;
	obyte(aedct,19);
}




1280_Firmware/play/tapcur.c
#include "tcp.h"

scc(color1,color2,bltime)	/* set cursor colors */
int color1,color2,bltime;
{
	aedbf[0] = SCC;
	aedbf[1] = color1;
	aedbf[2] = color2;
	aedbf[3] = bltime;
	obyte(aedbf,4);
}

scp(ctype,constraint,plane)	/* set cursor parameter */
int ctype,constraint,plane;
{

	switch(ctype){

	case 'L' :	/* full screen T square cursor	*/
	case '+' :	/* "+" shaped cursor	*/
	case 'X' :	/* "X" shaped cursor	*/

		aedbf[0] = SCP;
		aedbf[1] = ctype;	
		aedbf[2] = constraint & 127;
		aedbf[3] = plane;
		obyte(aedbf,4);
		return;

	default :
		printf(" scp ** invalid cursor type : %d\n", ctype);
		printf(" valid types are L + X\n");
		exit(0);
	} 
}

ejc()				/* enable joystick cursor */
{
	aedbf[0] = EJC;
	obyte(aedbf,1);
}

djc()				/* disable joystick cursor */
{
	aedbf[0] = DJC;
	obyte(aedbf,1);
}

rcp(x,y)	/* read cap  */
int *x,*y;
{
	aedbf[0] = RCP;
	ordcmd(aedbf, 1);
	ibyte(aedbf, 3);

/*	terminal returns x,y packed in 3 bytes -
	first byte is bits 11-8 of x, 11-8 of y,
	next 2 bytes are bits 7-0 x, 7-0 y
*/
	x->hibyte = ( aedbf[0] >> 4 ) &0x0F;
	x->lobyte = aedbf[1];

	y->hibyte = aedbf[0] & 0x0F;
	y->lobyte = aedbf[2];
}

rjp(x,y)	/* Read joystick position */
int *x,*y;
{
	aedbf[0] = RJP;
	ordcmd(aedbf, 1);
	ibyte(aedbf, 3);

/*	see rcp above for returned value format	*/

	x->hibyte = (aedbf[0] >> 4) & 0x0F;
	x->lobyte = aedbf[1];

	y->hibyte = aedbf[0] & 0x0F;
	y->lobyte = aedbf[2];
}

dca(x,y)				/* draw cursor absolute */
int x,y;
{
	encode(aedbf[1],x,y);
	aedbf[0]= DCA;
	obyte(aedbf,4);
}
ecu()				/* erase cursor unconditionally */
{
	aedbf[0]= ECU;
	obyte(aedbf,1);
}
sac(color)			/* set alpha cursor color */
int color;
{
	aedbf[0]= SAC;
	aedbf[1]=color;
	obyte(aedbf,2);
}




1280_Firmware/play/tapgrf.c
#include "tcp.h"

mov(x, y)	/* move cap */
int x, y;
{
	aedbf[0] = MOV;

/*	terminal wants x,y packed into 3 bytes as follows :
		byte 1 : x bits 11-8, y bits 11-8
		byte 2 : x bits 7-0
		byte 3 : y bits 7-0
	encode accomplishes this.	
*/
	
	encode(&(aedbf[1]),x,y);
	obyte(aedbf, 4);
}

mvr(dx, dy)	/* move cap relative   -127 < dx,dy < 127 */
int dx, dy;
{
	aedbf[0] = MVR;
	aedbf[1] = dx;
	aedbf[2] = dy;
	obyte(aedbf, 3);
}

dfr(x, y)	/* draw filled rectangle */
int x, y;
{
	aedbf[0] = DFR;
	encode(aedbf+1, x, y);
	obyte(aedbf, 4);
}

wpx(color)		/* write a pixel */
int	color;
{
	aedbf[0] = WPX;
	aedbf[1] = color;
	obyte(aedbf, 2);
}

wmp(dx,dy)		/* write multiple pixels. */
char dx[], dy[];	/* after writing i'th pixel */
			/* terminal does mvr(dx[i],dy[i]). */
			/* if both dx[i] and dy[i] */
			/* are zero, it's done	*/
{
	register char *px = dx,
  		      *py = dy,
		      *bp = aedbf;

	int i; /* #dx,dy pairs to send, inc. terminator */

/*	find out how many dx,dy pairs there are to send. */
/*	there's at least 1 - the mandatory 0,0 terminator. */
/*	for no good reason we insist that there be at most */
/*	32767 of them.					*/

	i = 1;	/* at least */

	while( (*px || *py) && (i > 0) ){
		px++;
		py++;
		i++;
	}

	if(i < 0){
		printf(" wmp ** too many pixels, 32767 max \n");
		exit(0);
	}

/*	issue command	*/

	aedbf[0] = WMP;
	obyte(aedbf,1);

/*	send the i  dx, dy pairs, 	*/
/*	sizeof(aedbf) bytes at a time.	*/
	
	px = dx;
	py = dy;

	for(;;){
		bp = aedbf;
		while(bp < aedbf + AEDBFMAX - 1){
			*bp++ = *px++;
			*bp++ = *py++;
			if(--i == 0){
				obyte(aedbf,bp - aedbf);
				return;
			}				
		}
		obyte(aedbf,AEDBFMAX);
	}
}

rpx(col)	/* read pixel */
int *col;	/* return color number at CAP	*/
		/* both in *col and as function value */
{
	aedbf[0] = RPX;
	ordcmd(aedbf,1);
	ibyte(aedbf,1);
	return(*col = aedbf[0] & 0377);
}
	
dva(x, y)	/* draw vector absolute */
int x, y;
{
	aedbf[0] = DVA;
	encode(aedbf+1, x, y);
	obyte (aedbf, 4);
}

dvr(dx,dy)			/* draw vector relative */
int dx,dy;
{
	aedbf[0] = DVR;
	aedbf[1] = dx;
	aedbf[2] = dy;
	obyte(aedbf,3);
}

dmv(dx,dy)		/* draw multiple vectors */
char dx[],dy[];		/* only differencce between dmv */
			/* and wmp is the opcode.	*/
{
	register char *px = dx,
		      *py = dy,
		      *bp = aedbf;
	int    i = 1;


	while( (*px || *py) && (i > 0) ){
		px++; py++; i++;
	}

	if(i<0){
		printf(" dmv ** too many vectors, 32767 max\n");
		exit(0);
	}

	aedbf[0] = DMV;
	obyte(aedbf,1);

	px = dx;
	py = dy;

	for(;;){
		bp = aedbf;
		while(bp < aedbf + AEDBFMAX - 1){
			*bp++ = *px++;
			*bp++ = *py++;
			if(--i == 0){
				obyte(aedbf,bp - aedbf);
				return;
			}
		}
		obyte(aedbf,AEDBFMAX);
	}			
}
		
aav(arg)		/* anti-aliased vector mode */
int arg;
{
	switch(arg){
	case 0: /* turn off anti-aliasing */
	case 1: /* enable AAV, don't init color table for default */
	case 2: /* enable AAV, set up color table for default */

		aedbf[0] = XTD;
		aedbf[1] = AAV;
		aedbf[2] = arg;
		obyte(aedbf,3);
		return;
	default:
		printf(" aav ** invalid arg : %d\n");
		printf(" valid args are 0 1 2\n");
		exit(0);
	}
}
bfl(color)				/* boundary fill */
int color;
{
	aedbf[0] = BFL;
	aedbf[1] = color;
	obyte(aedbf,2);
}

/*	set line style.		*/
/*	scale is ridiculous,	*/
/*	TAP really should map	*/
/*	(1,2,4,8) -> (255,85,17,1)	*/

sls(pattern,scale)	/* set line style */
int pattern,scale;
{
	switch(scale){

	case 255:	/* scale factor is 1	*/
	case 85:	/* scale factor is 2	*/
	case 17:	/* scale factor is 4	*/
	case 1:		/* scale factor is 8	*/

		aedbf[0]= SLS;
		aedbf[1] = pattern;
		aedbf[2] = scale;
		obyte(aedbf,3);
		return;

	default:
		printf(" sls ** bad scale arg : %d\n",scale);
		printf(" use one of 255,85,17,1\n");
		exit(0);
	}
}

spf(pat)		/* set pattern fill */
int pat;
{
	if( (pat < 0) || (pat > 15) ){
		printf(" spf ** bad pattern number %d\n", pat);
		printf(" pattern number must be in 0..15\n");
		exit(0);
	}
	aedbf[0] = SPF;
	aedbf[1] = pat;
	obyte(aedbf,2);
}

wip(n16,byt)	/* write incremental plotter mode */
int n16;	/* number of direction codes in byt */
char byt[];	/* direction codes, 2 per byte	*/
{
	register int n = n16;

	aedbf[0]= WIP;
	aedbf[1]= ( n >> 8 );
	aedbf[2]= n;
	n/=2;
	obyte(aedbf,3);
	obyte(byt,n);
}

/*	Write n special font characters.	*/
/*	code[i] is a special font identifier.	 */
/*	After special font char code[i] has been */
/*	written, terminal does a move relative	*/
/*	dx[i],dy[i].				*/

wsf(n,code,dx,dy)	/* write special font */
int n;
register char code[],dx[],dy[];
{

	char *last = code + n;

	aedbf[0] = WSF;
	obyte(aedbf,1);

	while(code < last){
		aedbf[0] = *code++;
		aedbf[1] = *dx++;
		aedbf[2] = *dy++;
		obyte(aedbf,3);
	}
	aedbf[0] = 0;
	obyte(aedbf,1);
}

dcl(rad)	/* draw circle	*/
int rad;
{
		aedbf[0] = DCL;
		aedbf[1] = rad & 127;
		obyte(aedbf, 2);
}

frr(dx, dy)	/* draw filled rectangle relative */
int dx, dy;
{
	aedbf[0] = FRR;
	aedbf[1] = dx;
	aedbf[2] = dy;
	obyte(aedbf, 3);
}

dfc(rad)	/* draw fat circle */
int rad;
{
	aedbf[0]= DFC;
	aedbf[1]= rad & 127;
	obyte(aedbf,2);
}

dfp(tmp_color,vnum,xycoor)	/* draw filled polygon */
int tmp_color;
int vnum;		/* number of polygon vertices */
register int (*xycoor)[2];
{
	register int (*last)[2] = xycoor[vnum];

	if(vnum < 3){
		printf(" dfp ** too few vertices : %d\n",vnum);
		exit(1);
	}

	aedbf[0] = DFP;
	aedbf[1] = tmp_color;
	aedbf[2] = vnum.hibyte;
	aedbf[3] = vnum.lobyte;
	obyte(aedbf,4);	

	for( ; xycoor < last; xycoor++ ){
		encode(aedbf,(*xycoor)[0], (*xycoor)[1]);
		obyte(aedbf,3);
	}
}

dsp(patnum,pattern)		/* define stipple pattern */	
int patnum;
register char pattern[];
{
	register char *bp = aedbf;

	if( (patnum < 1) || (patnum > 15) ){
		printf(" dsp ** pattern number must be in 1..15\n");
		printf("        pattern number = %d\n",patnum);
		exit(0);
	}
	*bp++ = XTD;
	*bp++ = DSP;
	*bp++ = patnum;
	while(bp < &aedbf[11])
		*bp++ = *pattern++;
	obyte(aedbf,11);
}

/*	modified to compute constant	*/
/*	as in tap.ftn 			*/

elp(xsize,ysize)	/* draw ellipse */
register int xsize,ysize;
{
	long f,xx,yy;

	xsize &= 0377;
	ysize &= 0377;
	xx = xsize * xsize;
	yy = ysize * ysize;

/*	terminal wants
	f = ( (min(x,y)/max(x,y)) ** 2 ) * 255)
	rounded to nearest int, f,x,y in 0..255
*/
	if( xx > yy) 
		f = ( yy*255 + xx/2)/xx ;
	else
		f = ( xx*255 + yy/2)/yy ;
	
	aedbf[0]= XTD;
	aedbf[1]= ELP;
	aedbf[2]= xsize;
	aedbf[3]= ysize;
	aedbf[4]= f;
	obyte(aedbf,5);
}

ifl()			/* interior fill */
{
	aedbf[0]= IFL;
	obyte(aedbf,1);
}

ofl()		/* overlay fill */
{
	aedbf[0]=OFL;
	obyte(aedbf,1);
}

gfl(mask,bcolor)	/* generalized overlay fill */
int mask,bcolor;
{
	aedbf[0]= GFL;
	aedbf[1]=mask;
	aedbf[2]=bcolor;
	obyte(aedbf,3);
}

dsf(code,hsize,vsize,n,mask,bits)	/* define special font */
int code,hsize,vsize;
register char mask[],bits[];
int n;
{
	int num;
	register char *last = mask+n;

	aedbf[0] = DSF;
	aedbf[1] = code;
	aedbf[2] = hsize;
	aedbf[3] = vsize;
	obyte(aedbf,4);

	num=(hsize*vsize+7)/8;	

	while( mask < last ){
		obyte(mask++,1);
		obyte(bits,num);
		bits += num;
	}
	aedbf[0]=0;
	obyte(aedbf,1);
}

esf(hsize,vsize,dx,dy)	/* erase special font */
int hsize,vsize,dx,dy;
{
	aedbf[0] = ESF;
	aedbf[1] = hsize;
	aedbf[2] = vsize;
	aedbf[3] = dx;
	aedbf[4] = dy;
	obyte(aedbf,5);
}




1280_Firmware/play/tapima.c
#include "tcp.h"

/*	dai now requires 2 x,y pairs as arguments. */ 
/* 	the first pair define CAP, second pair	*/
/* 	define 'opposite corner' of AOI.	*/

dai(capx, capy, oppx, oppy)	/* define area of interest */
int capx, capy, oppx, oppy,;
{
	aedbf[0] = MOV;			/* aedbf[0..3] hold */
	encode(&aedbf[1], capx, capy);  /* MOV(capx,capy) code */

	aedbf[4] = DAI;			/* aedbf[4..7] hold	*/
	encode(&aedbf[5],oppx, oppy);	/* DAI(oppx,oppy code	*/

	obyte(aedbf, 8);
}

/*	copy area of interest, to an area of similar 	*/
/*	size and shape whose lower left corner is at	*/
/*	x, y.						*/

/*	available on AED1024 only	*/

cai(x,y)
int x, y;
{
	aedbf[0] = XTD;
	aedbf[1] = CAI;
	encode(&(aedbf[2]), x, y);
	obyte(aedbf,6);
}

/*	rotate area of interest.		*/
/*	area of interest is scrolled down	*/
/*	arg rows, with wraparound at the top.	*/

/*	available on AED1024 only	*/

rot(arg)
int arg;
{
	aedbf[0] = XTD;
	aedbf[1] = ROT;
	aedbf[2] = arg;
	obyte(aedbf,3);
}

/*	read horizontal runs from AOI			*/
/*	byt must be at least 2*isize+1 bytes long.	*/
/*	byt gets up to isize color/count pairs, + the	*/
/* 	null byte terminator sent by the terminal. 	*/
/*	returns number of count/color pairs read.	*/

rhr(isize,byt)
int isize;
char byt[];
{
	register int i;
	register char *bp = byt,
			*last = byt + (isize << 1);
	aedbf[0]= RHR;
	ordcmd(aedbf,1);
	ibyte(bp,1); 	/* read first count 	*/
	while((bp<last) && *bp){	/* if there's room and count != 0 */
		ibyte(aedbf,2);
		*++bp = aedbf[0];	/* buffer this color	*/
		*++bp = aedbf[1];	/* and next count	*/
	}
	/* if bp < last then *bp = 0 and less than isize pairs were */
	/* read. figure out how many there are and return it.	*/ 

	if(bp<last)
		return((bp-byt)>>1);
	
	/* bp = last. if *bp == 0 thats good, we got isize runs */
	/* else we have array overflow, so gobble up the rest   */
	/* of the color/count pairs and quit	*/

	if(*bp == 0)
		return(isize);

	do{	/* gobble */
		ibyte(aedbf,2); /* get color,count */
	}while( aedbf[1] ); 	/* while count != 0 */

	printf(" aed: ** rhr **  array overflow \n");
	exit(0);
	
}

/*		RHS -- read AOI, starting at CAP.	*/
/*		read entire AOI into byt, n MUST be	*/
/*		number of bytes in AOI as previously 	*/
/*		defined via DAI command.		*/


rhs(n,byt)		
int n;
char byt[];
{
	aedbf[0]=RHS;
	ordcmd(aedbf,1);
	ibyte(byt,n);
}

whc(n16,byt)	/*write horizontal scan ( non AOI ) */
int n16;
char byt[];
{
	aedbf[0] = WHC;
	aedbf[1] = n16.hibyte;
	aedbf[2] = n16.lobyte;
	obyte(aedbf,3);
	obyte(byt,n16);
}

whr(byt)	/* write horizontal runs */
char byt[];
{
	register int i;
	register char *bp = byt;
	
	aedbf[0]= WHR;
	obyte(aedbf,1);

/*	byt is a sequence of count/color pairs, terminated
	by a count of zero.  find the length of the sequence
	and send it.  length must be < 32768.
*/

	for ( i=0; (i >= 0) && *bp; i+=2, bp +=2);
	if ( i < 0 ) { 
		 printf( " aed: ** whr ** error !\n " );
		 exit(0);
	}
	i++;
	obyte(byt,i);
}

whs(n,byt)	/* write horizontal scan */
int n;
char byt[];
{
	aedbf[0]= WHS;
	obyte(aedbf,1);
	obyte(byt,n);
}

whu(n,byt)	/* write horizontal run alternate */
int n;
char byt[];
{
	if ( byt[n-1] != 0 ) {
		printf( " aed: ** whu ** no termination ! \n " );
		exit(0);
	}
	aedbf[0]= WHU;
	obyte(aedbf,1);
	obyte(byt,n);
}

/*	this code forces the reserved bits to	*/
/*	zero - needs to be changed if they ever */
/*	acquire meaning.			*/
/*	probably we should also make sure that  */
/*	bit 5 (16 bit transfers) is set, but	*/
/*	that may be crossing the line between	*/
/*	doing for and doing to.			*/

suc(byt)	/* set up counters for dma */
int byt;
#define RESERVED (128+64)	/* most significant 2 bits */

{
	aedbf[0]= SUC;
	aedbf[1]= (byt & ~RESERVED);
	obyte(aedbf,2);
}
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#include "tcp.h"

drl(val)	/* define LED register */
int val;
{
	aedbf[0] = DRL;
	aedbf[1] = val;
	obyte(aedbf, 2);
 }

dpk(keyno,icode)		/* define programmable key */
int keyno;
register char icode[];
{
	register char *bp = aedbf,
		      *last =  &(aedbf[10]);

	if( (keyno < 0) || (keyno > 7) ){
		printf(" dsk ** bad key number : %d\n", keyno);
		printf(" key number must be in 0..7\n");
		exit(0);
	}

	*bp++ = DPK;
	*bp++ = keyno;

	while( (bp < last) && (*icode) )
		*bp++ = *icode++;
	if(bp < last)
		*bp++ = 0;
	obyte(aedbf, bp - aedbf);
}

dsk(nkey,nbytes,byte)		/* define soft key */
char byte[];
register int nkey,nbytes;
{

	if( (nkey >=0 ) && (nkey < 8)
	&&  (nbytes > 0) && (nbytes < 16) ){
		aedbf[0] = DSK;
		aedbf[1] = nkey;
		aedbf[2] = nbytes;
		obyte(aedbf,3);
		obyte(byte,nbytes);
		return;
		}
	else{
		printf(" dsk ** invalid arg(s) :\n");
		printf(" key = %d, count = %d\n",nkey, nbytes);
		printf(" must have key in 0..7, count in 1..15\n");
		exit(0);
	}
}
		
scs(byt)	/* set console status */ 
int byt;
{
	aedbf[0] = SCS;
	aedbf[1] = byt;
	obyte(aedbf,2);
}
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#include "tcp.h"

esc()	/*  ESC - Enter interpreter mode.  */
{
	aedbf[0] = ESC;
	ordcmd(aedbf, 1);
}

xxx()	/* exit interpeter, enter text mode	*/
	/* recommend you use alf(), since xxx() */
	/* unfortunately causes a CR to be 	*/
	/* performed in single char mnemonic mode */

{
	aedbf[0] = XXX;
	obyte(aedbf,1);
}

/*	a frequent source of difficulty is omitting
	sif('P') after the original tapint().  tapint should
	probably do it, but then where would those people
	who actually want serial be ?
*/ 

sif(type)	/* select interface for returning */
int type;	/* data to host			*/
{
	switch(type){

	case	'S': /* return data via serial interface	*/
	case	'P': /*     "   "	parallel "		*/
	case	'M': /* return keystrokes over serial,other	*/
		     /* over parallel				*/	
	case	'D': /* display (don't send) returned data	*/
		
		 aedbf[0] = SIF;
		 aedbf[1] = type;
		 obyte(aedbf,2);
		 return;		

	default:
		printf(" sif ** invalid arg ** %c\n", type);
		printf(" use one of S P M D\n");
		exit(0);
	}
}

ers()		/* erase  screen */
{
	aedbf[0] = ERS;
	obyte(aedbf, 1);
}

blg(arg)				/* enable/disable blue line grid */
int arg;
{
	aedbf[0] = XTD;
	aedbf[1] = BLG;
	aedbf[2] = arg ? 1 : 0;
	obyte(aedbf,3);
}

ffd()			/* form feed */
{
	aedbf[0]= FFD;
	obyte(aedbf,1);
}

opt(opt1,value)			/* set programmable option switch */
int  opt1,value;
{

	if( (opt1 >= 0) && (opt1 < 8) ){
		aedbf[0] = OPT;
		aedbf[1] = opt1;
		aedbf[2] = (value ? 1 : 0);
		obyte(aedbf,3);
		}
	else{
		printf(" opt ** invalid arg %d\n",opt1);
		printf(" option must be in 0..7\n");
		exit(0);
	}
}
rst()				/* reset the terminal */
{
	aedbf[0]=RST;
	obyte(aedbf,1);
	sleep(-60);		/* wait a second	*/
}

scr()		/* send carriage return */
{
	aedbf[0] = SCR;
	ordcmd(aedbf,1);
}

sbr(main,aux)			/* set baud rate */
int main,aux;
{
	if(  ( ((main < 8) && (main >= 0)) || (main == '.') )
	   &&
	     ( ((aux < 8) &&  (aux >= 0))  || (aux == '.' ) )  ){	
		aedbf[0] = SBR;
		aedbf[1] = main;
		aedbf[2] = aux;
		obyte(aedbf,3);
		}
	else{
		printf(" sbr ** invalid arg(s) %d %d\n", main, aux);
		printf(" args must be in 0..7\n");
		exit(0);
	}
}

/*	wait delay/60 seconds before sending 	*/
/*	serial data to host.			*/

std(delay)	/* set turnaround delay */
int delay;
{
	aedbf[0] = STD;
	aedbf[1] = delay;
	obyte(aedbf,2);
}

/*	set Tektronix window size to 9 bits	*/
/*	if wsize = 0, 10 bits if n != 0.	*/

stw(wsize)
int wsize;
{
	aedbf[0]= XTD;
	aedbf[1]= STW;
	aedbf[2]= ( wsize ? 1 : 0);
	obyte(aedbf,3);
}

mar(xleft,xright)	/* set margin */
int xleft,xright;
{
	aedbf[0] = XTD;
	aedbf[1] = MAR;
	aedbf[2] = xleft.hibyte;
	aedbf[3] = xleft.lobyte;
	aedbf[4] = xright.hibyte;
	aedbf[5] = xright.lobyte;
	obyte(aedbf,6);
}

/*	display terminal status			*/
/*	shows version #, CAP, current color	*/
/*	on the display monitor.			*/
/*	available on AED1024 only		*/

aed()
{
	aedbf[0] = XTD;
	aedbf[1] = AED;
	obyte(aedbf,2);
}





1280_Firmware/play/tapsub.c
#include "tcp.h"

#define printable(c) ( (c >= ' ') && (c <= '~') )

/* tapint MUST be called before any other TAP function */

tapint()

{
	esc();
	rst();
	esc();
}

/* conversion of x,y coord. to xy20 format */ 

encode(add, x, y)
register char *add;
int x,y;
{
	*add++ = (x.hibyte << 4) | (y.hibyte & 15);
	*add++ = x;
	*add = y;
}


alf()	/*  ALF - Enter alphanumeric mode.  */
{
	aedbf[0] = ALF;
	ordcmd(aedbf, 1);
}

txt(buf, dir)	/* Print text string, exit interpreter ON. */
register char *buf;/* Pointer to text aedbfer. Ignore '\n', stop on 0. */
int dir;	/* if(dir == 0) print left; else print down; */
{
	static char iobuf[] = {' ', ESC, MVR, 0, 0, ALF};
	register char	*blast; /* pointer to end of printable text */

	alf();			/* switch to alpha.	*/
	switch(dir){

		case 0 : /* print left */

			for(;;){

			/* advance buf to next printable
			 char or end of text (null byte) */

			while( (*buf) && !(printable(*buf)) )			
				buf++;

			if(*buf == 0) /* end of text */
				break;

			blast = buf;

			/* advance blast to next unprintable
			  char or end of text */

			while( (*blast) && (printable(*blast)) )
				blast++;

			obyte(buf, blast - buf);
			buf = blast;
			}			

		default : /* print down */

				    /* xspace, yspace ( set in sap()) are */
			iobuf[3] = -xspace; /* args to MVR, called after */
			iobuf[4] = -yspace; /* each char output.	*/

			while(*buf){
				if( printable(*buf) ){
					iobuf[0] = *buf;
					obyte(iobuf,sizeof(iobuf));
				}
				buf++;
			}
			break;

	} /* end of switch */
	esc();
	return;
}





1280_Firmware/play/tapszp.c
#include "tcp.h"

sho(x10)		/* set horizontal origin */
int x10;		/* to some value in 0..1023 */
{
	aedbf[0] = SHO;
	aedbf[1] = x10.hibyte & 03;
	aedbf[2] = x10.lobyte;
	obyte(aedbf,3);
}

svo(y10)	/* set vertical origin */
int y10;	/* to some value in 0..1023 */
{
	aedbf[0] = SVO;
	aedbf[1] = y10.hibyte & 03;
	aedbf[2] = y10.lobyte;
	obyte(aedbf,3);
}

/*	return horizontal origin in ox and as function	*/
/*	value.  returned value is in 0..1023		*/

rho(ox)				/* read horizontal origin */
int *ox;
{
	aedbf[0]= RHO;
	ordcmd(aedbf,1);
	ibyte(aedbf,2);

	ox->hibyte = aedbf[0] & 03;
	ox->lobyte = aedbf[1];

	return(*ox);
}

/*	return current vertical origin in y and as	*/
/*	function value.  value returned is in 0..1023  */

rvo(y)				/* read vertical origin */
int *y;				
{
	aedbf[0] = RVO;
	ordcmd(aedbf,1);
	ibyte(aedbf,2);

	y->hibyte = aedbf[0] & 03;
	y->lobyte = aedbf[1];
	return(*y);
}

szr(x,y)	/* set zoom register */
int x,y;
{
	if( (x<1) || (x>16) || (y<1) || (y>16) ){
		printf(" szr ** bad zoom factor(s): %d %d\n",x,y);
		printf(" zoom factors must be in 1..16\n");
		exit(0);
	}
	aedbf[0] = SZR;
	aedbf[1] = x;
	aedbf[2] = y;
	obyte(aedbf,3);
}

/*	read zoom registers ---- AED1024 only	*/

rzr(x,y)
int *x, *y;
{
	aedbf[0] = XTD;
	aedbf[1] = RZR;
	ordcmd(aedbf,2);
	ibyte(aedbf,2);

	*x = aedbf[2];
	*y = aedbf[3];
}

hsr(dx)			/* horizontal scroll relative */
int dx;
{
	aedbf[0] = HSR;
	aedbf[1] = dx;
	obyte(aedbf,2);
}

vsr(dy)		/* vertical scroll relative */
int dy;
{
	aedbf[0] = VSR;
	aedbf[1] = dy;
	obyte(aedbf,2);
}

bso(x10,y10)		/* set horizontal and vertical origins */
int x10,y10;
{
	aedbf[0]= BSO;
	aedbf[1]= x10.hibyte & 03;	/* h and v origins must be */
	aedbf[2]= x10.lobyte;		/* in 0..1023		   */
	aedbf[3]= y10.hibyte & 03;
	aedbf[4]= y10.lobyte;
	obyte(aedbf,5);
}
dpa()				/* disable pan */
{
	aedbf[0]= DPA;
	obyte(aedbf,1);
}

epa()			/* enable panning */
{
	aedbf[0]= EPA;
	obyte(aedbf,1);
}

sup(arg)	/* enable/disable auto roam, 512 only */
int arg;
{
	aedbf[0] = SUP;
	aedbf[1] = arg ? 1 : 0;
	obyte(aedbf,2);
}

sar(xysign,xrate,yrate)		/* set auto roam, 512 only */
int xysign,xrate,yrate;
{
	aedbf[0] = SAR;
	aedbf[1] = xysign;
	aedbf[2] = xrate;
	aedbf[3] = yrate;
	obyte(aedbf,4);
}




1280_Firmware/play/taptab.c
#include "tcp.h"

dtm(ixo,iyo,ixscal,iyscal)	/* define tablet mapping */
int ixo,iyo;
int ixscal,iyscal;
{
	aedbf[0] = DTM;
	aedbf[1] = ixo.hibyte;
	aedbf[2] = ixo.lobyte;
	aedbf[3] = iyo.hibyte;
	aedbf[4] = iyo.lobyte;
	aedbf[5] = ixscal;
	aedbf[6] = iyscal;
	obyte( aedbf,7);
}

etc(key,iflag,icode,ix,iy)	/* enable tablet cursor and read cursor */
int *key,*iflag,*icode;		/*  position */
int *ix,*iy;
{
	aedbf[0] = ETC;
	aedbf[1] = 126;	/* 126 is tablet id char	*/
	ordcmd(aedbf,2);

	/*	poll tablet until id char comes back	*/

	*key = 0;
	while( *key != 126 ){
		ibyte(key,1);
	}

	ibyte(&aedbf[2],5);	/* aedbf[2] because we're not	*/
				/* done with aedbf[0]		*/

	*iflag = (aedbf[2] >> 4 ) &15;
	*icode = aedbf[2] & 15;
	ix->hibyte = aedbf[3];
	ix->lobyte = aedbf[4];
	iy->hibyte = aedbf[5];
	iy->lobyte = aedbf[6];

	aedbf[1]=0;	/* disable tablet */
	obyte(aedbf,2);
}

etp(idchar)		/* enable (idchar!=0) disable (idchar=0) tablet */ 
int idchar;
{
	aedbf[0] = XTD;
	aedbf[1] = ETP;
	aedbf[2] = idchar;
	obyte(aedbf,3);
}

rtp(idchar,istat,ix,iy)	/* read tablet position */
int *idchar,*istat;
int *ix,*iy;
{
	aedbf[0]= RTP;
	ordcmd(aedbf,1);
	ibyte(aedbf,6);

        *idchar = aedbf[0];
        *istat = aedbf[1];
	ix->hibyte = aedbf[2];
	ix->lobyte = aedbf[3];
	iy->hibyte = aedbf[4];
	iy->lobyte = aedbf[5];
}

stp(parm)	/* set tablet parameters */
int parm;
{
	aedbf[0] = XTD;
	aedbf[1] = STP;
	aedbf[2] = parm;
	obyte(aedbf,3);
}




1280_Firmware/play/test.c
#include <stdio.h>
long l;
char *a = &l; 
main()
{
	int i;
	l = 0x30313233L;
	for(i=0;i<4;i++)
		printf("%c %c %c %c\n",
			a[0],a[1],a[2],a[3]);
}




1280_Firmware/play/tst.asm
	asect 0
	org 0x1000
loop	lda	#0x41
	jsr	0xffb5
	inc	<0xfe
	bne	loop
	inc	<0xff
	bne	loop
	jmp	0177662




1280_Firmware/play/tstscl.c


#include <stdio.h>

main(argc, argv)
int argc;
char **argv;
{
	int n, s, i, quo, byte;
	int from, to, step;
	int f1024[16], f768[16];

	printf(" n\t");
	scanf("%d",&n);

	for(i=0;i<16;i++){
		f1024[i] = n/(i+1)/8 + 1;
	}

	printf("\n tablet coords (enter from, to, step) ?\t");
	scanf("%d %d %d", &from, &to, &step);

	for(i=from;i<to;i+=step){
		s = scale(i,f1024[0]);
		printf("tablet %d scale %d result %d\n",i,f1024[0],s);
	}
}		

scale(byte, quo)
int byte, quo;
{
	int ans, acc, count, carry;

	ans = 0;
	acc = 0;
	count = 16;

	do{
		acc <<= 1;
		ans <<= 1;
		if(acc > 255)
			ans++;
		acc &= 255;

		carry = ((byte < 0) ? 1 : 0);
		byte <<= 1;
		if(carry){
			acc += quo;
			ans += (quo>>8);
			if(acc > 255)
				ans++;
			acc &= 255;
		}
	}while(--count);

	ans <<= 1;
	if(acc & 128)
		ans++;	

	return(ans);
}


deca(i)
int i;
{
	int hi, lo;
	return(i<<1);
	lo = i & 63;
	hi = (i & (~63)) << 2;

	lo <<= 2;

	hi &= (15 << 8);

	i = (hi | lo) >> 1;

	return(i);
}




1280_Firmware/play/tsttxt.c

char buf[512];

main(argc, argv)
int argc;
char **argv;
{
	int c, i;
	if(argc > 1)
		c = argv[1][0];
	else
		c = '!';

	tapint();
	sif('P');

	buf[0] = 10;
	for(i=1;i < sizeof(buf); i++)
		buf[i] = c;

	
	for(i=0;i<200;i++)
		if(argc > 2)
			scd(buf,sizeof(buf)/2);
		else
			obyte(buf, sizeof(buf));
	
	esc();
}

		




1280_Firmware/play/ufont.c


/*	Test user character font.  This program reads one
	of the fonts from the firmware, rotates it, and
	puts it into ram.  Then the ram address is poked
	into CGEN (pointer to current font).
*/


#include <stdio.h>

/*	Firmware font addresses	*/

#define	TAB57	0173530		
#define	TAB79	0174770
#define	TAB56	0176530




main(argc,argv)
int argc;
char **argv;
{
	register int i, from, to;
		int count;
		int start = 0x1400;

	from = TAB57;
	to = start;
	count = TAB79 - TAB57;

	tapint();
	sif('P');

	for(i=0;i<count;i++)
		pok(to++,pek(from++)^-1);

	lmr(0164,2,&start);	
}




1280_Firmware/random/bakmax.c
#include <stdio.h>


main(argc,argv)
int argc;
char **argv;

{
	int x, y, dx, dy;
	int radius;
	int rx, ry;
	int cx, cy;
	int iter;
	int kbits;
	int mask;
		
	tapint();
	sif('P');


	for(;;){
		printf(" cx cy r vectors bits\n");
		scanf("%d %d %d %d %d",&cx,&cy,&radius,&iter,&kbits);
	
		mask = ~((-1) << kbits);

		x = radius;
		y = 0;

		mov(cx + radius, cy);
	
		rx = ry = 1 << (kbits-1);
	
		while(iter--){
	
			rx += x;
			dy = rx >> kbits;
			rx &= mask;

			ry += y;
			dx = ry >> kbits;
			ry &= mask;

			printf("%d %d\n",dx,dy);
			x += dx;
			y -= dy;
			dvr(dx,dy);
		}
	}
}
	




1280_Firmware/random/box.c
#include <stdio.h>

long time(),l;

char buf[10000];
char *bp;

main(argc,argv)
int argc;
char **argv;
{
	int x,y,c,dx,dy,i;
	time(&l);
	srand((int)l);	/* init random number generator */
	tapint();
	bp = buf;

	sif('M');
	for(;;){
		randsp();		
		erd();
			for(i=0;i<1000;i++){
			x = rand()&511;
			y = rand() &511;

			dx = (rand()+1)&511;
			dy = (rand()+1)&511;


			c = 0;
			do
				c = rand() & 15;
			while (c==0);
/*
			sec(c);
			mov(x,y);
			dfr(x+dx,y+dy);
*/
			*bp++ = 'C'
			*bp++ = c;
			*bp++ = 'Q'
			encode(bp,x,y);
			bp += 3;
			*bp++ = ?
			encode(bp,x,y);
			bp += 3;
		}
		scd(buf,bp-buf);
		bp = buf;
	}
}
/*
;char dspbuf[8]; 
;char r[256], g[256], b[256];
*/
randsp()
{
	int i,j;
/*	for(i=1;i<16;i++){
		for(j=0;j<8;j++)
			dspbuf[j] = rand();
		dsp(i,dspbuf);
	}
*/	for(i=0;i<256;i++){
		r[i] = rand() % 192 + 40;
		g[i] = rand() % 192 + 40;
		b[i] = rand() % 192 + 40;
	}
	sct(0,256,r,g,b);
}		

char erdcom[] = { '~'};

erd()
{
	obyte(erdcom,1);
}




1280_Firmware/random/bresen.c


#include <stdio.h>

/*	sign bit of a 12 bit int */
#define SIGN12 0x800
#define SIGN15 0x4000


main(argc,argv)
int argc;
char **argv;
{
	int x,y;
	x = 1279;

	tapint();
	sif('P');

	for(y=0;y<1024;y++){
		ers();
		sec(1);
		mov(0,0);
		doit(x,y);
	}
}

doit(dx,dy)
int dx,dy;
{
	int i;
	int d, i1, i2;

	d = (2 * dy - dx)>>1;
	i1 = dy;
	i2 = (dy - dx);

	mov(0,0);
	wpx(2);
	
	for(i=0;i<dx;i++){

		mvr(1,0);

		if(d&SIGN15)
			if(d&SIGN12){
				d += i1;
			}
			else{
				printf("%d %d %x %d\n",dx,dy,d,i);
				return;
			}
		else
			if((d&SIGN12)==0){
				d += i2;
				mvr(0,1);
			}
			else{
				printf("%d %d %x %d\n",dx,dy,d,i);
				return;
			}
		wpx(2);
	}

}





1280_Firmware/random/bretst.c


#include <stdio.h>

/*	sign bit of a 12 bit int */
#define SIGN12 0x800


main(argc,argv)
int argc;
char **argv;
{
	int x,y;
	x = 1279;


	for(y=0;y<1024;y++)
		doit(x,y);
}

doit(dx,dy)	/* simulate Bresenhams algorithm using
		12bit and 16 bit arithmetic
		*/
int dx,dy;
{
	int i, ycount12,ycount16;

	int d12, i112, i212;	/* 12 bit variables */
	int d16, i116, i216;	/* 16 bit variables */

	d12 = (2 * dy - dx)>>1;	/* init for 12 bits */
	i112 = dy;
	i212 = (dy - dx);

	d16 = 2*dy - dx;	/* init for 16 bits */
	i116 = 2*dy;
	i216 = 2*(dy - dx);

	ycount12 = 0;
	ycount16 = 0;
	
	for(i=0;i<dx;i++){

		if(d12 & SIGN12)	/* (d12 < 0) ? */
			d12 += i112;	/* yes, move in x */
		else{
			d12 += i212;	/* no, move in y */
			ycount12++;
		}

		if(d16 < 0)		/* as above, 16 bit vars */
			d16 += i116;
		else{
			d16 += i216;
			ycount16++;
		}
		
		/* see if both moved same way */

		if(ycount12 != ycount16){
			printf("not same vector %d %d\n",dx,dy);
			return;	/* failed, do next vector */
		}
	}
}





1280_Firmware/random/drgdra.c
struct {
	char lo, hi;
	} j;

int ox, oy;

main(argc,argv)
int argc;
char **argv;
{
	int id,flag,x,y;
	int i,x1,y1;

	tapint();
	sif('M');
	dca(0,0);
	stp(2);
	etp(126);
/*	dtm(0,0,30,39);
*/
/*	wait for pen down to establish a corner */

	for(;;){	

	flag = 0;
	do
		rtp(&id,&flag,&x1,&y1);
	while((flag&15) == 0);
	ox = x1;
	oy = y1;
	do
		rtp(&id,&flag,&x1,&y1);
	while(flag&15);
	mov(ox, oy);
	for(;;){
		flag = 0;
		do
			rtp(&id,&flag,&x,&y);
		while((x == x1) && (y == y1));

		if(flag&15)
			break;

		sec(0);
		dra(x1,y1);
		sec(2);
		dra(x1 = x, y1 = y);

	}
	do
		rtp(&id,&flag,&x1,&y1);
	while(flag&15);
	
	}

}

dra(x, y)	/* rectangle (ox,oy)(x,y) */
int x, y;
{
	dva(ox, y);
	dva(x, y);
	dva(x, oy);
	dva(ox, oy);
}




1280_Firmware/random/hls.c
/*
 * play with HLS -> RGB conversions
 */

#include <math.h>
#include <tcp.h>

main(){
	register int i;

	float R,G,B,H,L,S;
	float m,M;

	int r,g,b,x,y,clr;

	float value();

	esc();
	ers();

	while(1){

	  H = rnd(0,720) / 2.;
	  L = rnd(3,9)   / 10.;
 	  S = rnd(10,80)  / 100.;

	  if( L <= 0.5)
	    M = L * ( 1. + S );
	  else
	    M = L + S + ( L * S );

	  m = ( 2. * L ) - M;

	  R = value(m, M, H);
	  G = value(m, M, H - 120.);
	  B = value(m, M, H - 240.);

	  r = (255 * R);
	  g = (255 * G);
	  b = (255 * B);

	  r &= 255;
	  g &= 255;
	  b &= 255;

	  clr = rnd(1,255);

	  sct( clr, 1,r,g,b);
	  sec( clr );
	  mov( (rnd(0,1280) /32) *32, (rnd(0,1020) /32) *32);
	  frr( rnd(10,100),rnd(10,100));
	}
}

float
value(m,M,hue)
float m,M,hue;
{
	if (hue < 0)
	  hue += 360.;

	if (hue < 60.)
	  return(m + ( M - m ) * ( hue / 60.));

	if (hue < 180.)
	  return( M );

	if (hue < 240.)
	  return( m + ( M - m ) * (( 240. - hue ) / 160. ));

	else
	  return( m );

}

rnd(min,max){
	int tmp;

	while(1){
	  tmp = rand() % max;
	  if(tmp >= min) return(tmp);
	}
}




1280_Firmware/random/maxbak.c
#include <stdio.h>


main(argc,argv)
int argc;
char **argv;

{
	int x, y, dx, dy;
	int radius;
	int rx, ry;
	int cx, cy;
	int iter;
	int kbits;
	int mask;
		
	tapint();
	sif('P');


	for(;;){
		printf(" cx cy r vectors bits\n");
		scanf("%d %d %d %d %d",&cx,&cy,&radius,&iter,&kbits);
	
		kbits++;
		mask = ~((-1) << kbits);

		x = radius;
		y = 0;

		mov(cx + x, cy + y);

		dx = dy = 0;
		rx = 1 << (kbits-1);
		ry = 1 << (kbits-1);

		while(iter--){
	
			rx += dy;
			rx += (x<<1);
			dy = rx >> kbits;
			rx &= mask;

			ry += dx;
			ry += (y<<1);
			dx = ry >> kbits;
			ry &= mask;

			x += dx;
			y -= dy;
			dvr(dx,dy);
		}
	}
}
	




1280_Firmware/random/saptst.c
#include <stdio.h>
char buf[] = "afdskh347q407efawrhSDJADFUP348UFSDSFWE;FO;F;EF\r\n";

main()
{
	int i, ic, ls, font, d;
	tapint();
	sif('P');
	for(;;){
		printf("enter font, ic, ls, d\t");
		scanf("%d %d %d %d",&font,&ic,&ls,&d);
		printf("\n\n");
	
		sap(d,font,ic,ls,'L');
		alf();	
		for(i=0;i<50;i++){
			obyte(buf,sizeof(buf));
		}
		esc();
	}
}




1280_Firmware/random/sbox.c
#include <stdio.h>

long time(),l;

main(argc,argv)
int argc;
char **argv;
{
	int x,y,c,dx,dy,i;
	time(&l);
	srand((int)l);	/* init random number generator */
/*	tapint(); */
	esc();

	sif('P');
	for(;;){
		randsp();		
		erd();
			for(i=0;i<1000;i++){
			x = rand()&511;
			x -= x%10;
			y = rand() &511;
			y -= y%10;

			dx = (rand()+1)&511;
			dy = (rand()+1)&511;

			mov(x,y);
			sec(0);
			spf(0);
			dfr(x+dx,y+dy);

			mov(x,y);

			c = 0;
			do
				c = rand() & 15;
			while (c==0);

/*			spf(c); */

			c = 0;
			do
				c = rand() & 255;
			while (c==0);

			sec(c);
			dfr(x+dx,y+dy);
/*
			sec(rand()&255);
			dfr(x+dx,y+dy);
*/		}
	}
}

char dspbuf[8]; 
char r[256], g[256], b[256];

randsp()
{
	int i,j;
	for(i=1;i<16;i++){
		for(j=0;j<8;j++)
			dspbuf[j] = rand();
		dsp(i,dspbuf);
	}
	for(i=0;i<256;i++){
		r[i] = rand() % 192 + 40;
		g[i] = rand() % 192 + 40;
		b[i] = rand() % 192 + 40;
	}
	sct(0,256,r,g,b);
}		

char erdcom[] = { '~'};

erd()
{
	obyte(erdcom,1);
}




1280_Firmware/random/spiro.c
/* Spirograph by Steve Heiker */

#include <stdio.h>
#include <math.h>

#define COLOR 5
#define PI 3.14159265358979323846
#define FACTOR 17	/* points per radian */
#define H ((a-b)/b)
#define G ((a+b)/b)
#define CIRCLES 100	/* number of circles */

int first = 1;

main(argc,argv)
char **argv;
{
double x,y,a,b,phi;
long limit,points;
int eqn;

	if(argc == 1 ){
	 printf("Usage: spiro [fixed] [rolling] [eqn]\n");
	 exit();
	}

a=atof(argv[1]);		/* radius of fixed circle */
b=atof(argv[2]);		/* radius of rolling circle */
eqn = atoi(argv[3]);

esc();
ers();

limit=(long)(2*PI*FACTOR*CIRCLES);

for(points=1;points<limit;points++)
  {
  phi=(((double)points)/FACTOR);

  switch(eqn){
	case 1:
	    x = (a+b)*(cos(phi)) - b*(cos(G*phi));
	    y = (a+b)*(sin(phi)) - b*(sin(G*phi));
	    break;
	case 2:
	    x=(a-b)*(cos(phi)) + b*(cos(G*phi));
	    y=(a-b)*(sin(phi)) - b*(sin(G*phi));
	    break;
	case 3:
	    x=(a-b)*(sin(phi)) + b*(cos(H*phi));
	    y=(a-b)*(sin(phi)) - b*(sin(H*phi));
	    break;
	case 4:
	    x = (a-b)*(cos(phi)) + b*(cos(G*phi)) * (a+b)*sin(phi);
	    y = (a-b)*(sin(phi)) - b*(sin(G*phi)) * (a+b)*cos(phi);
	case 5:
	    x = ((a-b)*(cos(phi)) + b*(sin(G*phi))) * (a+b)*sin(phi);
	    y = ((a-b)*(sin(phi)) + b*(cos(G*phi))) * (a+b)*cos(phi);
	case 6:
	    x = ((a+b)*(cos(phi)) + b*(sin(H*phi))) * cos(G*phi);
	    y = ((a+b)*(sin(phi)) + b*(cos(H*phi))) * sin(phi);

  }

  if(first){
    mov(((int)x)+512, ((int)y)+320);
    first = 0;
  }
  else
    dva(((int)x)+512,((int)y)+320);

  }
}




1280_Firmware/random/vectst.c


#include <stdio.h>

/*	sign bit of a 12 bit int */
#define SIGN12 0x800


main(argc,argv)
int argc;
char **argv;
{
	int x,y;
	x = 1279;


	for(y=0;y<1024;y++)
		doit(x,y);
}

doit(dx,dy)	/* simulate Bresenhams algorithm using
		12bit and 16 bit arithmetic
		*/
int dx,dy;
{
	int i, ycount12,ycount16;

	int d12, i112, i212;	/* 12 bit variables */
	int d16, i116, i216;	/* 16 bit variables */

	d12 = (2 * dy - dx)>>1;	/* init for 12 bits */
	i112 = dy;
	i212 = (dy - dx);

	d16 = 2*dy - dx;	/* init for 16 bits */
	i116 = 2*dy;
	i216 = 2*(dy - dx);

	ycount12 = 0;
	ycount16 = 0;
	
	for(i=0;i<dx;i++){

		if(d12 & SIGN12)	/* (d12 < 0) ? */
			d12 += i112;	/* yes, move in x */
		else{
			d12 += i212;	/* no, move in y */
			ycount12++;
		}

		if(d16 < 0)		/* as above, 16 bit vars */
			d16 += i116;
		else{
			d16 += i216;
			ycount16++;
		}
		
		/* see if both moved same way */

		if(ycount12 != ycount16){
			printf("not same vector %d %d\n",dx,dy);
			return;	/* failed, do next vector */
		}
	}
}





1280_Firmware/random/wacca.c
#include <stdio.h>

long time(),l;

main(argc,argv)
int argc;
char **argv;
{
	int x,y,c,dx,dy,i;
	time(&l);
	srand((int)l);	/* init random number generator */
	tapint();

	sif('P');
	for(;;){
		randsp();		
		erd();
			for(i=0;i<1000;i++){
			x = rand()&511;
			x -= x%10;
			y = rand() &511;
			y -= y%10;

			dx = (rand()+1)&511;
			dy = (rand()+1)&511;

			mov(x,y);
			sec(0);
			spf(0);
			dfr(x+dx,y+dy);

			mov(x,y);

			c = 0;
			do
				c = rand() & 7;
			while (c==0);

			spf(c);

			c = 0;
			do
				c = rand() & 255;
			while (c==0);

			sec(c);
			dfr(x+dx,y+dy);
/*
			sec(rand()&255);
			dfr(x+dx,y+dy);
*/		}
	}
}

char dspbuf[8]; 
char r[256], g[256], b[256];

randsp()
{
	int i,j;
	for(i=1;i<16;i++){
		switch(i){
		case 1:	for(j=0;j<8;j++)
			dspbuf[j] = (-1)<<j;break;
		case 3:	for(j=0;j<8;j++)
			dspbuf[j] = 7<<j;break;
		case 2:	for(j=0;j<8;j++)
			dspbuf[j] = j<4?15:240;break;
		
		default: for(j=0;j<8;j++)
			dspbuf[j] = rand();
			break;
		}
		dsp(i,dspbuf);
	}
	for(i=0;i<256;i++){
		r[i] = rand() % 192 + 40;
		g[i] = rand() % 192 + 40;
		b[i] = rand() % 192 + 40;
	}
	sct(0,256,r,g,b);
}		

char erdcom[] = { '~'};

erd()
{
	obyte(erdcom,1);
}




1280_Firmware/simple/1280.ini

;
; here on power up/nmi/int.
; clear memory, set stack,
; call the debugger init routine 
; to set up aux port and brk vector, then
; undo its nmi vector.
;
pwrup:
	sei
	rep	#0x30
;
; set stack and direct page for debugger
;
	lda	##0x3f00-4
	tcs
	pea	##0x3f00
	pld
;
; clear ram
;
	lda	##0
	sta	>0,0
	tax
	txy
	iny
	lda	##0x7ffd
	mvn	>0,>0

	lda	##0x3f00-4
	sta	<0x2f		; dbgr ssp
	lda	##1
	sta	<0x43		; dbgr onebyt
	sta	<0x4b		;dbgr sscnt
	sep	#0x20
	phk
	pla
	sta	<0x51		;dbgpbk
;
; call debugger init routine
;
	sep	#0x20	; 8 bit memidx
	jsr	0xc77e	; call debgr init.

;
; undo some vectors the debugger sets up
;
	phk			; program bank
	pla
	sta	>0,0x7f84+3	;nmivec+3
	lda	#0x5c		; jmp >pbr,addr instr.
	sta	>0,0x7f84	;nmivec

	rep	#0x20	; 16 bit memidx

	per	nmi
	pla
	sta	>0,0x7f84+1	;nmivec+1	; init nmi vector
;
; do some more debugger init stuff
;

;
; download interpreter
;
	rep	#0x30
	per	init		; start of interpreter code.
	plx
	ldy	##0x4400	; where it goes.
	lda	##intend-init
	mvn	>0xff,>0
	jmp	>0,0x4400	; start interpreter.

;
; Here on nmi
;
nmi:
	clc
	xce
	rep	#0x20
	lda	>0,0xff42	; in case host reset.
	brl	pwrup

	end
	




1280_Firmware/simple/actp.asm
;	driver for ACT printers.  Calls kernel's cnout routine to send

trysnd:
	php
	jsl	>0,Cnout
	bcs	$errxit
	plp
	rts

$errxit:
	plp			; should do something drastic here!
	rts	

act:

$nsizx 	equ 	temp+16
$nsizy	equ	temp+14
$zoom 	equ	temp+8

	php
	rep	#0x30
	phy
	phx
	pha
	sep	#0x30

	lda	#3		; set ACT into raster mode
	bsl	trysnd	

	lda	#2		; set picture size
	bsl	trysnd
	
	ldx	#0
	ldy	#4
$1:	lda	<$nsizy,x	; nsizx, nsizy has horizontal &
	bsl	trysnd		; vertical picture size
	inx
	dey
	bne	$1
	
	lda	#1		; 1 for sending color table
	bsl	trysnd
	lda	#0		; low byte of table size
	bsl	trysnd
	lda	#1		; high byte
	bsl	trysnd

	ldx	#0
	ldy	#0

$2:	lda	Redclt,x
	bsl	trysnd
	lda	Grnclt,x
	bsl	trysnd
	lda	Bluclt,x
	bsl	trysnd
	inx
	dey
	bne	$2

	rep	#0x30
	pla
	plx
	ply
	plp
	rts

;	Print "aoi" to Act printer
;	different veriety coming up!

pai:	

$x0 	equ 	temp
$y0 	equ 	temp+2
$x1 	equ 	temp+4
$y1 	equ 	temp+6
$zoom 	equ 	temp+8
$sizx 	equ 	temp+12
$sizy	equ	temp+10
$nsizx	equ	temp+16
$nsizy	equ	temp+14
$tempct	equ	temp+18
$numcop	equ	temp+20

	php
	rep	#0x30
	lda	Capctl
	pha

	
	jsl	>0,Gcoor	; get lower left corner
	stx	<$x0
	sty	<$y0

	jsl	>0,Gcoor	; get upper right corner
	stx	<$x1
	sty	<$y1

	sep	#0x20
	jsl	>0,Getb		; get zoom factor, min = 1
	cmp	#0		; max = 8
	beq	$l1
	cmp	#9
	bcs	$l1
	sta	<$zoom
	stz	<$zoom+1
	bra	$1
$l1	brl	$exit		; br if zoom = 0

$1
	jsl	>0,Getb		; get number of copies
	cmp	#0
	beq	$l1		; br if copies = 0
	sta	<$numcop
	stz	<$numcop+1

	rep	#0x20
	
	lda	<$x1
	sec
	sbc	<$x0
	inc	a
	sta	<$sizx		; picture size = x1 - x0 + 1
	lda	<$y1		;                y1 - y0 + 1
	sec
	sbc	<$y0
	inc	a
	sta	<$sizy		

$2	bit	Dpdone-1
	bvc	$2

	lda	<$sizx		; real picture size = zoom(sizx)
	sta	0xfe00		
	lda	<$zoom
	sta	0xfe04
	sta	DaMul

$3	bit	Dpdone-1
	bvc	$3

	lda	0xfe02
	pha

	lda	<$sizy
	sta	0xfe00
	lda	<$zoom
	sta	0xfe04
	sta	DaMul

	pla
	and	##0x7ff
	cmp	##1281
	bcc	$4		; br if size within limit
	lda	##1280
$4	sta	<$sizx	

$5	bit	Dpdone-1
	bvc	$5

	lda	0xfe02
	and	##0x7ff
	cmp	##1025
	bcc	$6		; br if size within limit
	lda	##1024
$6	sta	<$sizy	

	lda	Capctl		; leave x as major axis
	and	##255-7		; and both axis inc up
	sta	Capctl		

$start
	lda	<$sizx
	sta	<$nsizx
	lda	<$sizy
	sta	<$nsizy

	bsl	act		; init printer

	lda	<$x0		; start at x0,y0 
	sta	Xcap

	lda	Capctl
	and	##0x10
	bne	$ovly		; if overlay displayed we need to do
				; differently
	lda	##0x20
	trb	Capctl
$line
	ldy	<$zoom
$line1
	lda	<$y0
	sta	Ycap
	lda	<$nsizy		; counter for each line
	sta	<$tempct
	lda	##7		; header(newline) for ACT
	jsl	>0,Cnout

$loop	lda	Vmimin		; move from y0 towards y1	
	and	<rmask
	ldx	<$zoom
$l4	jsl	>0,Cnout
	dec	<$tempct
	beq	$l2		; br until done with current line
	dex	
	bne	$l4
	bra	$loop
$l2	dec	<$nsizx
	bne	$9		; br when done with all lines
	brl	$done
$9
	dey
	bne	$line1
	bit	Vmimaj
	bra	$line

$ovly
	lda	##0x20
	tsb	Capctl
	ldy	<$zoom
$loop2
	lda	<$y0
	sta	Ycap
	lda	<$nsizy		; counter for each line
	sta	<$tempct
	lda	##7		; header(newline) for ACT
	jsl	>0,Cnout

$loop1	ldx	<$zoom		; here if overlay displayed.if bit
	lda	Vm		; clear then send memory color & read mask
	and	##0xff
	beq	$clear		; else send overlay color
	lda	Rbovcl
$l6	jsl	>0,Cnout
	dec	<$tempct
	beq	$l5
	dex
	bne	$l6
	bit	Vmimin
	bra	$loop1
$l5	dec	<$nsizx
	beq	$done		; br when done with all lines
	dey
	bne	$loop2
	bit	Vmimaj
	bra	$ovly
$clear
	lda	##0x20
	trb	Capctl		; disable overlay first
	lda	Vmimin
	and	<rmask		; and with mask
$l7	jsl	>0,Cnout
	dec	<$tempct
	bne	$l8
	lda	##0x20
	tsb	Capctl
	bra	$l5
$l8	dex
	bne	$l7
	lda	##0x20
	tsb	Capctl
	bra	$loop1
$done
	dec	<$numcop
	beq	$exit
	brl	$start

$exit
	rep	#0x30
	pla
	sta	Capctl
	plp
	rtl

	end




1280_Firmware/simple/aedins.h
;
; 3 finger mode command names/opcodes.
;
finger:
	dcs	"AAV"	
	dcb	 130
	dcs	"AED"
	dcb	 140
	dcs	"BFL"
	dcb	 66
	dcs	"BLG"
	dcb	 131
	dcs	"BSO"
	dcb	 103
	dcs	"CAI"
	dcb	 137
	dcs	"CHR"
	dcb	 139
	dcs	"CLP"
	dcb	 160
	dcs	"COP"
	dcb	 41
	dcs	"DAI"
	dcb	 114
	dcs	"DCA"
	dcb	 112
	dcs	"DCL"
	dcb	 79
	dcs	"DFC"
	dcb	 110
	dcs	"DFP"
	dcb	 33
	dcs	"DFR"
	dcb	 111
	dcs	"DJC"
	dcb	 100
	dcs	"DMV"
	dcb	 109
	dcs	"DPA"
	dcb	 38
	dcs	"DPK"
	dcb	 78
	dcs	"DRA"
	dcb	 145
	dcs	"DRL"
	dcb	 61
	dcs	"DRR"
	dcb	 144
	dcs	"DSF"
	dcb	 55
	dcs	"DSK"
	dcb	 37	
	dcs	"DSP"
	dcb	 127
	dcs	"DTM"
	dcb	 50
	dcs	"DVA"
	dcb	 65
	dcs	"DVR"
	dcb	 108
	dcs	"ECU"
	dcb	 53
	dcs	"EJC"
	dcb	 85
	dcs	"ELP"
	dcb	 128
	dcs	"EPA"
	dcb	 104
	dcs	"ERD"
	dcb	 146
	dcs	"ERS"
	dcb	 126
	dcs	"ESF"
	dcb	 57
	dcs	"ETC"
	dcb	 51
	dcs	"ETP"
	dcb	 133
	dcs	"FFD"
	dcb	 12
	dcs	"FRR"
	dcb	 44
	dcs	"GFL"
	dcb	 36
	dcs	"HOM"
	dcb	 95
	dcs	"HSR"	
	dcb	 119
	dcs	"IFL"
	dcb	 73
	dcs	"JUS"
	dcb	 59
	dcs	"LAT"
	dcb	 132
	dcs	"LMR"
	dcb	 58
	dcs	"MAR"
	dcb	 136
	dcs	"MOV"
	dcb	 81
	dcs	"MVR"
	dcb	 105
	dcs	"OCL"	
	dcb	 159
	dcs	"ODS"
	dcb	 158
	dcs	"OFL"
	dcb	 86
	dcs	"OPT"
	dcb	 40
	dcs	"ORG"
	dcb	 156
	dcs	"OWR"
	dcb	 157
	dcs	"PAI"
	dcb	 149
	dcs	"PEK"
	dcb	 142
	dcs	"POK"
	dcb	 143
	dcs	"RCP"
	dcb	 106
	dcs	"RCT"
	dcb	 129
	dcs	"RDA"
	dcb	 47
	dcs	"RHC"
	dcb	 147
	dcs	"RHO"
	dcb	 121
	dcs	"RHR"
	dcb	 97
	dcs	"RHS"
	dcb	 116
	dcs	"RJP"
	dcb	 113
	dcs	"ROT"
	dcb	 138
	dcs	"RPX"
	dcb	 89
	dcs	"RRD"
	dcb	 64
	dcs	"RST"
	dcb	 48
	dcs	"RTP"
	dcb	 124
	dcs	"RVO"
	dcb	 122
	dcs	"RZR"
	dcb	 141
	dcs	"SAC"
	dcb	 123
	dcs	"SAI"
	dcb	 152
	dcs	"SAP"
	dcb	 94
	dcs	"SAR"
	dcb	 36
	dcs	"SBC"
	dcb	 91
	dcs	"SBL"
	dcb	 52
	dcs	"SBR"
	dcb	 98
	dcs	"SCC"
	dcb	 99
	dcs	"SCD"
	dcb	 42	
	dcs	"SCP"
	dcb	 93
	dcs	"SCR"
	dcb	 62
	dcs	"SCS"
	dcb	 96
	dcs	"SCT"
	dcb	 75
	dcs	"SDA"
	dcb	 27
	dcs	"SEC"
	dcb	 67
	dcs	"SEN"
	dcb	 71
	dcs	"SGT"
	dcb	 151
	dcs	"SHO"
	dcb	 102
	dcs	"SIF"
	dcb	 72
	dcs	"SKS"
	dcb	 54	
	dcs	"SLS"
	dcb	 49
	dcs	"SOP"
	dcb	 148
	dcs	"SPF"
	dcb	 34
	dcs	"SPT"
	dcb	 150
	dcs	"SRM"
	dcb	 77
	dcs	"SSE"
	dcb	 125
	dcs	"STD"
	dcb	 39
	dcs	"STP"
	dcb	 134
	dcs	"STW"
	dcb	 135
	dcs	"SUC"
	dcb	 63
	dcs	"SUP"
	dcb	 45	
	dcs	"SVO"
	dcb	 101
	dcs	"SWM"
	dcb	 76
	dcs	"SWP"
	dcb	 155
	dcs	"SZR"
	dcb	 69
	dcs	"VSR"
	dcb	 120
	dcs	"WDA"
	dcb	 46
	dcs	"WHC"
	dcb	 117
	dcs	"WHR"
	dcb	 92
	dcs	"WHS"
	dcb	 88
	dcs	"WHU"
	dcb	 115
	dcs	"WIP"
	dcb	 118
	dcs	"WMP"
	dcb	 107
	dcs	"WPX"
	dcb	 84
	dcs	"WRD"
	dcb	 70
	dcs	"WSF"
	dcb	 56
	dcs	"XCD"
	dcb	 60
	dcs	"XTD"
	dcb	 43

	end




1280_Firmware/simple/aoi.asm


;
; Pixel block I/O functions.
;
; Entries -	SAI
;		DAI
;		WHR
;		RHR
;		WHS
;		RHS
;		RHC
;		WHC
;		WDA
;		RDA
;		RRD
;		WRD
;		CAI
;		SUC
;
; Interpreter vars :
; 		aixorg, aiyorg,	; x,y coord of aoi origin.
; 		aimjsz, aimnsz	; major, minor aoi size.
; 		aiflag		; capctl image for aoi processing.


sai:
	php
	rep	#0x30
	
	jsl	>0,Getb
	and	##0xff
	beq	$1
	lda	##4		; y major aoi.
$1:	sta	<aiflag

	jsl	>0,Gcoor
	stx	<aixorg
	sty	<aiyorg
	bra	dai1

dai:
	php
	rep	#0x30

	lda	<xpos
	sta	<aixorg
	lda	<ypos
	sta	<aiyorg
	stz	<aiflag
dai1:
	jsl	>0,Gcoor

	sec
	txa
	sbc	<aixorg
	tax
	bpl	$1
	eor	##-1
	inc	a
	tax
	lda	##2
	tsb	<aiflag
$1:
	sec
	tya
	sbc	<aiyorg
	tay
	bpl	$2
	eor	##-1
	inc	a
	tay
	inc	<aiflag
$2:
	lda	<aiflag
	bit	##4
	beq	$3
	lsr	a
	bcs	$21
	and	##0xffff-2
$21:	ora	##4
	sta	<aiflag
	txa
	tyx
	tay
$3:
	inx
	iny
	stx	<aimjsz
	sty	<aimnsz

	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to set up for aoi scanning.		;
; Set cap to the aoi origin.  Set up temp, temp1 so 	;
; that storing <temp at (<temp1) sets the major cap	;
; to its original value.				;
; Point	temp1 at Xcap/Ycap for xmajor/ymajor aoi,	;
; set	temp = aixorg/aiyorg for xmajor/ymajor aoi.	;
; Set capctl.						;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

aoiset:
	php
	rep	#0x30
;
; Set cap to aoi origin.
;
	lda	<aixorg
$wdpu:	bit	Dpdone-1	; wait for dpu done.
	bvc	$wdpu
	sta	Xcap
	lda	<aiyorg
	sta	Ycap
;
; Set cap direction and major/minor bits.
; 
	ldx	##Xcap		; assume x major.
	ldy	<aixorg		; assumed original value for major cap.
	lda	Capctl
	and	##127-7		; clear direction and major/minor bits.
	ora	<aiflag		; or in the aoi dir major/minor bits.
	sta	Capctl
	bit	##4		; did we select y major ?
	beq	$1		; br if no.
	inx			; yes, point x at Ycap.
	inx
	ldy	<aiyorg		; get original value for y major cap.
$1:
	stx	<temp1		; point temp1 at major cap and
	sty	<temp		; save original value for major cap.

	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; RHS - Read Horizontal Scan.			;
; Send all the pixels in the aoi to the host,	;
; in the order indicated by the aoi definition.	;
; (Horizontal is an historical misnomer).	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rhs:
	php
	rep	#0x30
	bsl	aoiset		; set up for aoi scanning.
	ldy	<aimnsz		; get # lines in aoi.
$nxtlin:
	rep	#0x20
	lda	<temp		; get aoi major cap origin.
	sta	(<temp1)	; put at major cap.
	ldx	<aimjsz		; get # lines in aoi.
	sep	#0x20
$loop:	
	lda	Vmimaj		; get pixel, advance cap to next.
	jsl	>0,Sendb	; send the pixel.
	dex			; reach end of line ?
	bne	$loop		; loop if no.

	bit	Vmimin		; advance minor cap to next line.
	dey			; more lines ?
	bne	$nxtlin		; go do next if yes.

	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; WHS - Write Horizontal Scan		;
; Write the entire aoi with pixels	;
; supplied by the host.			;
; (Horizontal is an historical misnomer).;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

whs:
	php
	rep	#0x30

	bsl	aoiset
	ldy	<aimnsz
$nxtlin:
	rep	#0x20
	lda	<temp		; get major org.
	sta	(<temp1)	; put at x or y cap.

	ldx	<aimjsz
	sep	#0x20
$loop:	
	jsl	>0,Getb

;	sta	Vmimaj

	sta	Clpmaj
	dex
	bne	$loop

	bit	Vmimin
	dey
	bne	$nxtlin

	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; WHC - write count pixels,	;
; starting at CAP.  Advance CAP	;
; in direction indicated by SUC	;
; command.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

whc:
	php
	rep	#0x30
	bsl	sucset		; setup for non-aoi pixel transfer.
	jsl	>0,Getw		; get pixel count.
	tax
$loop:	jsl	>0,Getb		; get pixel value from host.
	sta	DaWda		; write to video and advance cap.
	dex
	bne	$loop
	bsl	setend
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; RHC - send count pixels to host.;
; Reads like WHC writes.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rhc:
	php
	rep	#0x30
	bsl	sucset		; setup for non-aoi pixel transfer.
	jsl	>0,Getw		; get pixel count.
	tax
$loop:	lda	DaRda		; read pixel, advance cap.
	jsl	>0,Sendb	; send pixel value to host.
	dex
	bne	$loop
	bsl	setend
	plp
	rtl


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; RRD - DMA version of rhc.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rrd:
	php
	bsl	vdmset		; setup for video dma.
	bcs	$error
	bsl	sucset		; setup for non-aoi pixel transfer.
	bsl	vdmard		; do video to host dma.
	bsl	setend
$error	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; WRD - dma version of whc	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

wrd:
	php
	bsl	vdmset		; setup for video dma.
	bcs	$error
	bsl	sucset		; setup for non-aoi pixel transfer.
	bsl	vdmawr		; do host to video dma.
	bsl	setend
$error	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; RDA - DMA version of rhs.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rda:
	php
	bsl	vdmset		; setup for video dma.
	bcs	$error
	bsl	aoiscn		; setup for dpu aoi scanning.
	bsl	vdmard		; do video to host dma.
$error	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; WDA - DMA version of whs	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

wda:
	php
	bsl	vdmset		; setup for video dma.
	bcs	$error
	bsl	aoiscn		; setup for dpu aoi scanning.
	bsl	vdmawr		; do host to video dma.
$error	plp
	rtl


;
; Video dma setup routine.
; Returns carry set on error
; (local mode, or no parallel 
; interface).  Called by 
; wda, rda, wrd, rrd.
;
vdmset:	
	clc
	php
	sep	#0x20
	bit	<locsw		; no DMA in local mode !
	bmi	$error
	bit	0xff1e		; parallel interface present ?
	bvs	$error		; don't bother if no.
	lda	#1
	jsl	>0,Cdmctl	; enable dma.	
	plp
	rts
$error	plp
	sec
	rts

;
; Setup for drawing accelerator to
; do aoi scanning (read/write pixel
; and advance cap to 'next' pixel.
; Called by rda, wda, whs, rhs
;

aoiscn:
	php
	rep	#0x30
	bsl	aoiset		; set up for aoi scanning.
	lda	<aimnsz		; get # lines in aoi.
	dec	a
	sta	0xfe02
	lda	<aimjsz		; ditto # pixels/line.
	dec	a
	sta	0xfe00
	sta	0xfe06
	lda	<temp		; get major origin.
	sta	0xfe04
	plp
	rts

;
; SUC - setup counters for
; non-aoi pixel transfers
; (rhc, whc, rrd, wrd).
; Bit 0 = 1 for x major transfer,
; bit 2 = 1 for x up,
; bit 3 = 1 for y up.
; suc converts this bit assignment to
; that appropriate for use in the Capctl
; register, result in <sucbyt.
; Note - default value for sucbyt is 1
; (x major up, y down).

suc:
	php
	sep	#0x30
	jsl	>0,Getb
	ldx	#0		; capctl assuming x major
	ldy	#4		; ditto y major.
;
; if x cap direction is negative,
; set bit 0 in x reg, bit 1 in y reg.
;
	bit	#4		; x up ?
	bne	$xup		; br if yes.
	inx			; no, set major down in x.
	inx
	iny			; set minor down in y.
;
; if y cap direction is negative,
; set bit 1 in x reg, bit 0 in y reg.
;
$xup:	bit	#8		; y up ?
	bne	$yup		; br if yes.
	inx			; no, set minor down in x.
	iny
	iny			; set major down in y.
;
; if x is major cap, x reg has desired
; sucbyt, else it's in y reg.
;
$yup:	bit	#1		; x major ?
	bne	$done		; br if yes, x reg has all the bits.
	tyx
$done	stx	<sucbyt
	plp
	rtl

;
; Setup routine for whc,rhc,wrd,rrd.
; These routines are similar to wda
; and rda, but don't use aoi. The
; suc command determines the direction
; of transfer (x/y major, x/y up down)
; and the area is the entire window.
; Also the transfer starts at CAP, which isn't 
; necessarily at the corner of anything, so the
; first line/column length is a special case.
; This routine and aoiset should be consolidated - 
; they do very similar things but with different variables.
; Also it might then be possible to use the drawing 
; accelerator for the non-dma aoi routines.
;

sucset:	
	php
	rep	#0x30

	ldx	<xpos
	ldy	<ypos
$1:	bit	Dpdone-1
	bvc	$1
	stx	Xcap
	sty	Ycap

	ldx	Rbx		; save before alterations
	ldy	Rby

	lda	<winox		; clipping disabled, make virtual the
	sta	Xorg		; same as physical
	lda	<winoy
	sta	Yorg
	lda	##1280
	sta	<windx
	lda	##1024
	sta	<windy

	stx	Rbx
	sty	Rby

	ldx	<windx
	ldy	<windy

;	lda	<windy		; remaining lines in window = 
;	sec			; top(windy+worgy) - ypos
;	sbc	<ypos
;	clc
;	adc	<worgy
;	tay

	lda	##4
	bit	<sucbyt
	bne	$ymaj

	sty	0xfe02		; minor count (#lines).
	stx	0xfe06		; count for all lines except first.
;
; count for first line is # pixels to next edge,
; windx-xpos if x up, else xpos if x down.
; major cap reload value is 0 if x up, windx if 
; x down.
;
	lda	##2
	bit	<sucbyt		; going left or right ?

	bne	$left		; br to go left
	lda	##0		; left edge of screen
	sta	0xfe04		; major cap reload value is at left.
	lda	<windx		; count for 1st line= right edge
	clc
	adc	<worgx
	sec
	sbc	<xpos		; (windx+worgx) - xpos
	bra	$x1
$left
	lda	<windx
	sta	0xfe04
	lda	Rbx
$x1	sta	0xfe00		; count for first line
	bra	$2	

$ymaj
	stx	0xfe02		; number columns.
	sty	0xfe06		; number pixels/column except first.
;
; count for first column is # pixels to next edge, which is
; windy+worgy-ypos if y up, else ypos if y down.
;
	lda	##2
	bit	<sucbyt		; going up or down ?
	bne	$down
	ldx	##0
	stx	0xfe04		; major cap reload is at bottom.
	lda	<windy
	clc
	adc	<worgy
	sec
	sbc	<ypos
	bra	$y1
$down
	lda	<windy		; major cap reload value
	sta	0xfe04		; is at top.
	lda	Rby
$y1	sta	0xfe00		; count for 1st line
$2
	sep	#0x20
	lda	Capctl
	and	#127-7
	ora	<sucbyt
	sta	Capctl		
	
	plp
	rts

setend:
	php
	rep	#0x30
	lda	<worgx
	sta	Xorg
	lda	<worgy
	sta	Yorg
	lda	Xwtop
	sta	<windx
	lda	Ywtop
	sta	<windy
	plp
	rts

;
; Video to host dma.
; Called from RDA,RRD commands.
;
vdmard:
	php
	sep	#0x20
	phd
	pea	##0xff00
	pld
$loop:
	lda	DaRda		; read 2 pixels - they get latched
	lda	DaRda		; in host interface register.

	sta	<DmaEna-0xff00	; request DMA cycle.
$wait:	bit	<PolDev-0xff00	; test data flag and command out.
	bvs	$loop		; br if DMA cycle complete.
	bpl	$wait		; wait unless command out from host.
$done:
	pld
	lda	#0
	jsl	>0,Cdmctl	; turn off DMA.
	sta	DevEnd		; device end interrupt to host.
	plp
	rts
;
; Host to video dma.
; Called from WDA, WRD commands.
;

vdmawr:
	php
	sep	#0x30
	sta	DmaEna		; request DMA cycle.
	phd
	pea	##0xff00
	pld
	bra	$wait		; go wait for data.
$gotit:
	lda	<CdmPrt-0xff00	; read first pixel.
	ldx	<CdmPrt+1-0xff00 ; read next pixel.
	sta	<DmaEna-0xff00	; request DMA cycle.
	sta	DaWda		; write to video.
	stx	DaWda		; write next pixel.
$wait:
	bit	<PolDev-0xff00	; test data flag and command out.
	bvs	$gotit		; br if cycle complete, go read data.
	bpl	$wait		; wait unless command out.
$done:
	pld
	lda	#0
	jsl	>0,Cdmctl	; turn off DMA.
	sta	DevEnd		; device end interrupt to host.
	plp
	rts

	

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; RHR - Read Horizontal Runs.		;
; Send the aoi contents to the host	;
; in run-length encoded form		;
; (Horizontal is an historical misnomer).;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rhr:
$count	equ	temp2
$last	equ	temp2+2

	php
	bsl	aoiset
	sep	#0x20
	rep	#0x10

	ldy	<aimnsz		; # lines to do.
	ldx	<aimjsz		; pixels/line.
$newrun:
	stz	<$count		; reset run length.
	lda	Vm		; get color current run.
	sta	<$last		; save it.
$loop:
	lda	<$last		; get run color.
	cmp	Vm		; this pixel part of run ?
	bne	$endrun		; br if not, output run.
	bit	Vmimaj		; bump cap to next pixel.
	inc	<$count		; inc run length.
	dex			; more pixels this line ?
	bne	$nxtpix		; br if yes.
	rep	#0x20		; no, set cap to beginning of line.
	lda	<temp
	sta	(<temp1)
	sep	#0x20
	ldx	<aimjsz		; get # pixels/line.
	bit	Vmimin		; bump to next line.
	dey			; more lines ?
	beq	$endrun		; br if no.
$nxtpix:
	lda	<$count
	cmp	#0xff		; run length at max ?
	bne	$loop		; br if no.
$endrun:
	lda	<$count
	jsl	>0,Sendb
	lda	<$last
	jsl	>0,Sendb
	cpy	##0
	bne	$newrun
$done:
	lda	#0
	jsl	>0,Sendb
	plp
	rtl	

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; WHR - Write Horizontal Runs.	;
; Write the aoi with run-length	;
; encoded data from host.	;
; (Horizontal is an historical	;
; misnomer).			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
; Note - this routine uses the soon to be
; obsolete DaWnp functionand should be modified
; to do DaDvr instead.

whr:

$count	equ	temp2		; run length.
$remain	equ	temp2+2		; # pixels left this line.

	php
	rep	#0x30
	bsl	aoiset

	ldx	<aimjsz		; remainder this line in x always.
	ldy	<aimnsz		; # lines in y always.
$loop:
	jsl	>0,Getb		; get run length.
	and	##0xff		; done if 0.
	beq	$done
	sta	<$count		; save run length.
	jsl	>0,Getb		; get run color.
$w0:	bit	Dpdone-1	; wait dpu done.
	bvc	$w0
	sta	DaColr		; set dpu color.
$loop1:
	cpx	<$count		; will run fit on current line ?
	bcc	$ovf		; br if too big
	beq	$ovf		; or if fills it exactly.
	lda	<$count
$w1:	bit	Dpdone-1	; wait for dpu done.
	bvc	$w1
	sta	0xfe00		; write count to da.
	sta	DaWnp		; write count pixels.
	sec
	txa			; reduce reminder by count.
	sbc	<$count
	tax
	bra	$loop		; go get next count/color.
;
; run won't fit on current line.
; write rest of line and reduce
; count by remain, and move cap to 
; next line.
;
$ovf:
	bit	Dpdone-1	; wait for dpu done.
	bvc	$ovf
	stx	0xfe00
	sta	DaWnp		; write rest of line.

	stx	<$remain	; reset remainder size 
	ldx	<aimjsz		; to length of line.

	lda	<temp		; get starting value for major cap.
$w2:	bit	Dpdone-1	; wait for dpu done
	bvc	$w2
	sta	(<temp1)	; set major cap to beginning of line.

	lda	<aiflag		;;; kludge due to obsolete
	tsb	Capctl		;;; DaWnp function.

	bit	Vmimin		; advance minor cap to next line.
	sec			; reduce count by amount
	lda	<$count		; just written.
	sbc	<$remain
	sta	<$count
	beq	$1
	dey			; more lines ?
	bne	$loop1		; yep, go do it.
	bra	$gobble
$1	dey
	bne	$loop
;
; aoi filled up, just gobble 
; rest of the input.
;

$gobble:
	jsl	>0,Getb		; count
	beq	$done
	jsl	>0,Getb		; color
	bra	$gobble
$done:
	bit	Dpdone-1	; wait for dpu done.
	bvc	$done
	lda	<color		; set da color back to that
	sta	DaColr		; assumed by firmware.
	plp
	rtl
			

cai:
	php
	rep	#0x30

	lda	##4
	bit	<aiflag
	bne	$ymaj		; br if y major.
	lda	<aimjsz
	dec	a
	sta	<temp0
	lda	<aimnsz
	dec	a
	sta	<temp1
	ldx	<aixorg
	lda	##2
	bit	<aiflag
	beq	$1
	sec
	txa
	sbc	<temp0
	tax
$1:	stx	<temp2
	ldx	<aiyorg
	lda	##1
	bit	<aiflag
	beq	$2
	sec
	txa
	sbc	<temp1
	tax
$2:	stx	<temp3
	brl	$ok

$ymaj:
	lda	<aimnsz
	sta	<temp0
	lda	<aimjsz
	sta	<temp1
	ldx	<aixorg
	lda	##1
	bit	<aiflag
	beq	$10
	sec
	txa
	sbc	<temp0
	tax
$10:	stx	<temp2
	ldx	<aiyorg
	lda	##2
	bit	<aiflag
	beq	$20
	sec
	txa
	sbc	<temp1
	tax
$20:	stx	<temp3
$ok:
	jsl	>0,Gcoor
	sec
	txa
	sbc	<temp2
	tax

	sec
	tya
	sbc	<temp3
	tay

$w:	bit	Dpdone-1
	bvc	$w

	lda	<temp0
	sta	0xfe00
	lda	<temp1
	sta	0xfe02
	stx	0xfe04
	sty	0xfe06

	lda	<temp2
	sta	Xcap
	lda	<temp3
	sta	Ycap

	sta	DaBbc

	plp
	rtl
	

	end




1280_Firmware/simple/cdma.asm


;
; Command dma routines.
;

;scd:	php
;	sep	#0x20
;	lda	#0xff
;	bra	xcd1
;xcd:	php
;	sep	#0x20
;	lda	#0
;xcd1:	sta	<cdmflg
;	plp
;	jmp	Cdmctl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine sets up for command dma	;
; transfer on command from host.  Also	;
; it terminates this mode on command	;
; from host.  Actual enabling and 	;
; disabling of dma is done on a word by ;
; word basis in wcdma.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
scd:
	php
	sep	#0x20
	stz	<cdmsw		; indicate next byte from
	stz	<cdmsw+1	; LSB of cdma port.
	lda	#8
	sta	DmaCtl		; enable data flag.
	sta	<cdmflg
	sta	DmaEna		; request dma cycle.
	plp
	rtl
xcd:
	php
	rep	#0x20
	stz	DmaCtl		; disable data flag.
	stz	<cdmsw
	stz	<cdmflg
	plp
	rtl
;
; do command dma to drawing accelerator.
; commands are SEC,DVA,MOV and exit.
; commands (in hex) are all 2 words long, as follows :
; DVA - 0xxx 0yyy.
; MOV - 0xxx, 8yyy.
; SEC - 80cc,0ccc.
; XIT - 8000,8000
;

dadma:
	php
	rep	#0x10		; 16 bit idx
	sep	#0x20		; 8 bit mem.

	ldx	<xpos
	ldy	<ypos

	phd			; point direct at io page.
	pea	##0xff00
	pld

$1000:
	bit	<Dpdone-0xff00
	bvc	$1000
	stx	Xcap
;	nop
	sty	Ycap
;
; get next command/xcoord
;
	
$cmd:
	bit	<0x49		; data flag off ?
	bpl	$cmd		; br if yes.

	ldx	<CdmPrt-0xff00	; get cdma word.
	sta	<DmaEna-0xff00	; turn on data flag.
	bmi	$sec		; br if not mov or dva.

;
; get y coord of mov/draw
;
$1:	bit	<0x49		; data flag off ?
	bpl	$1		; br if yes.

	ldy	<CdmPrt-0xff00	; get cdma word.
	sta	<DmaEna-0xff00	; turn on data flag.
	bmi	$mov		; br if mov command.

$dva:
	bit	<Dpdone-0xff00
 	bvc	$dva
	stx	0xfe00
;	nop
	sty	0xfe02
;	nop
	sta	DaDva
	bra	$cmd

$mov:
	bit	<Dpdone-0xff00
	bvc	$mov
	stx	Xcap
;	nop
	sty	Ycap
	bra	$cmd
;
; here for sec or exit.
; exit if next word is minus.

$sec:
	bit	<0x49
	bpl	$sec

	ldy	<CdmPrt-0xff00
	sta	<DmaEna-0xff00
	bmi	$done

$11:
	bit	<Dpdone-0xff00
	bvc	$11
	stx	DaColr
	bra	$cmd

$done:
	bit	<Dpdone-0xff00
	bvc	$done

	pld
	stz	<cdmsw

	ldx	Xcap
	stx	<xpos
	ldy	Ycap
	sty	<ypos
	lda	DaColr
	sta	<color

	plp
	rtl

	end




1280_Firmware/simple/chrcom.asm

;
; Character commands.
; Entries :
;		HOM - home alpha cursor (routine duplicated in dchar).
;		SAP - set alpha parameters.
;		MAR - set left and right text margins.
; 		CHR - select character font.
;		SAC - set alpha cursor color.
;		TXT - what you think.
;		SAW - set alpha window.
;
; NOTE - both CHR and SAP are incompatible with Colorware.
; Currently the 1280 version of SAP selects the 7x9 font
; if asked for the (non-existent) 5x6 or 5x7, and selects
; the default 11x15 if asked for 7x9.  
; CHR does the best it can in matching the requested
; (Colorware) font with those available in the 1280.
;


txt:
	php
	sep	#0x20
	bra	$2
$1:
	jsl	>0,Dchar

$2:	jsl	>0,Get
	cmp	#0
	bne	$1

	plp
	rtl

chr:
	php
	sep	#0x20
	jsl	>0,Getb
	sec
	sbc	#1
	cmp	#8
	bcc	$1
	lda	#6
$1:
	bsl	setfnt
;
; set da char size (single/double high and wide).
;
$w1:	bit	Dpdone
	bvc	$w1
	lda	DaCtl
	and	#255-128-64
	ora	<chrsiz
	sta	DaCtl
	
	plp
	rtl

setfnt:
	php
	phb
	phk
	plb
	sep	#0x30
	cmp	#0
	beq	$set71
	cmp	#1
	beq	$set71
	cmp	#4
	beq	$set71
	cmp	#3
	beq	$set72
	cmp	#7
	beq	$setb2

	per	$sing11
	bra	$setup
$set71
	per	$sing7
	bra	$setup
$set72
	per	$doub7
	bra	$setup
$setb2
	per	$doub11
$setup:
	ldx	#0
	txy
$loop:	lda	(1,s),y
	sta	<chrsiz,x
	iny
	inx
	cpx	#$doub7-$sing7
	bne	$loop
	pla				; clean up stack.
	pla
	plb
	plp
	rts	

$sing7:
	dcb	0		; chrsiz - drawing acc char flag bits.
	dcw	10		; cwidth - horiz char spacing.
	dcw	15		; chight - vertical char spacing.
	dcw	2		; desc - descender amt.
	dcb	7		; csx - bits/row in char bit map.
	dcb	9		; csy - rows/char in char bit map.
	dcw	15-9		; fudge - dist from cap to bottom of box.
				; (chight-csy).
	dcw	0xbc0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.
$doub7:
	dcb	128+64		; chrsiz - drawing acc char flag bits.
	dcw	17		; cwidth - horiz char spacing.
	dcw	24		; chight - vertical char spacing.
	dcw	4		; desc - descender amt.
	dcb	7		; csx - bits/row in char bit map.
	dcb	9		; csy - rows/char in char bit map.
	dcw	24-18		; fudge - dist from cap to bottom of box.
				; (chight - csy ).
	dcw	0xbc0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.
$sing11:
	dcb	0		; chrsiz - drawing acc char flag bits.
	dcw	14		; cwidth - horiz char spacing.
	dcw	24		; chight - vertical char spacing.
	dcw	3		; desc - descender amt.
	dcb	12		; csx - bits/row in char bit map.
	dcb	16		; csy - rows/char in char bit map.
	dcw	24-16		; fudge - dist from cap to bottom of box.
				; (csy - chight).
	dcw	0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.
$doub11:
	dcb	128+64		; chrsiz - drawing acc char flag bits.
	dcw	26		; cwidth - horiz char spacing.
	dcw	40		; chight - vertical char spacing.
	dcw	6		; desc - descender amt.
	dcb	12		; csx - bits/row in char bit map.
	dcb	16		; csy - rows/char in char bit map.
	dcw	40-32		; fudge - dist from cap to bottom of box.
				; (csy - chight).
	dcw	0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.

;
; Home graphics cap.  Also home alpha cap
; if caps are linked.
;

hom:
	php
	rep	#0x20
	ldx	<lftmar
	stx	<xpos

	sec
	lda	<topmar
	sbc	<chight
	sta	<ypos

	bit	<acflag-1		; caps linked ?
	bvs	$done			; br if no.
	stx	<acx
	sta	<acy
$done:
	plp
	rtl
	
sap:
	php
	sep	#0x20
;
; get single/double flag
;
	jsl	>0,Get		; size
	cmp	#'.'		; leave as is ?
	beq	$1		; br if yes.
	sec
	sbc	#'1'		; '1' for single, anything else double.
	beq	$2
	lda	#128+64
	tsb	<chrsiz
	bra	$21
$2:	lda	#128+64
	trb	<chrsiz
$21:

;
; get font, '5' or '6' or '7' for 7x9,
; '8' for 12x16.
;
$1:
	jsl	>0,Get		; font
	cmp	#'.'
	bne	$new
	lda	<csx
	cmp	#7
	bne	$10
	lda	#'7'
	bra	$new
$10	lda	#'8'
$new	cmp	#'8'
	beq	$normal
	lda	#0
	bit	<chrsiz
	bpl	$setfnt
	lda	#3
	bra	$setfnt
$normal
	lda	#8
	bit	<chrsiz
	bpl	$setfnt
	lda	#7
$setfnt
	bsl	setfnt	
$3:
	jsl	>0,Getb
	sta	<cwidth
	stz	<cwidth+1

	jsl	>0,Getb
	sta	<chight
	stz	<chight+1

	sec
	lda	<chight
	sbc	<csy
	bit	<chrsiz
	bpl	$okdok
	sbc	<csy
$okdok	sta	<fudge	
		
	jsl	>0,Get		; linked or unlinked caps
	cmp	#'U'		; unlink ?
	bne	$4		; br if no, check for 'U'.
	lda	<acflag
	ora	#64		; yes, set linked caps bit.
	bra	$5		; store result.
$4:	cmp	#'L'		; linked caps ?
	bne	$6		; done if no.
	lda	<acflag
	and	#255-64		; yes, reset linked caps bit.
$5:	sta	<acflag
$6:	plp
	rtl

;
; Set left, right text margins.
;

mar:
	php
	rep	#0x20

	jsl	>0,Getw		
	cmp	##0
	bne	$1
	inc	a
$1:
	sta	<lftmar

	jsl	>0,Getw		
	cmp	##0
	bne	$2
	sec
	lda	<windx
	sbc	<worgx
$2:
	sta	<rgtmar
	
	plp
	rtl
;
; SAC - set alpha cursor color.
; Note - if 0, cursor not drawn.
;
sac:
	php
	sep	#0x20
	jsl	>0,Getb		
	sta	<acolor
	plp
	rtl

;
; Set Alpha Window - all four margins
;
saw:
	php
	rep	#0x30
;	phx
;	phy

	jsl	>0,Gcoor
	stx	<lftmar
	sty	<botmar

	jsl	>0,Getw		; as long as rgtmar > lftmar,then we
	cmp	<lftmar		; will take it, else previous value stay
	bmi	$1
	beq	$1
	sta	<rgtmar
$1:
	jsl	>0,Getw		; see above
	cmp	<botmar
	bmi	$done
	beq	$1
	sta	<topmar
$done	
;	ply
;	plx
	plp
	rtl



	end
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ejc:
	php
	sep	#0x20
	lda	#128
	tsb	<curson
	lda	#ledcur
	tsb	Leds
	plp
	rtl
djc:
	php
	sep	#0x20
	lda	#128
	trb	<curson
	lda	#ledcur
	trb	Leds
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; rjp - read joystick position.	;
; Keyboard routine moves (joyx,y)
; around in a space 2k x 2k. rjp;
; scales this down to 512 x 512	;
; and sends it in xy20 format.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rjp:
	php
	rep	#0x30

	lda	<joyx
	sta	<temp	; processor bug - 16 bit lsr a don't work.
	lsr	<temp
	lsr	<temp
	ldx	<temp

	lda	<joyy
	sta	<temp
	lsr	<temp
	lsr	<temp
	ldy	<temp

	jsl	>0,Scoor
	plp
	rtl

dca:
	php
	rep	#0x10
	sep	#0x20
	lda	#32
	tsb	<curson
	jsl	>0,Gcoor
	stx	<cx
	sty	<cy
	plp
	rtl
ecu:
	php
	sep	#0x20
	lda	#32
	trb	<curson
	plp
	rtl

scp:
	php
	sep	#0x20
	jsl	>0,Get
	sta	<cutype
	jsl	>0,Getb
	rep	#0x20
	eor	##-1
	sta	<cugrid		; used for cursor coord rounding.
	sep	#0x20
	jsl	>0,Getb
	sta	<cuwmsk		; planes to do full screen cursor in.
	lda	<cutype
	cmp	#'L'
	beq	$done
	cmp	#'P'
	beq	$done
;
; set up cursor bitmap
;

$done:
	plp
	rtl

;
; SCC - Set cursor colors and blink time.
; Note - blinking as yes not supported.
;
scc:
	php
	sep	#0x20
	jsl	>0,Getb
	sta	<curcol		; save (ontime) cursor color.

	jsl	>0,Getb		; offtime cursor color.
	jsl	>0,Getb		; ontime

	plp
	rtl

	end




1280_Firmware/simple/cursor.asm
;
; Preliminary cursor drawing routines.
; Some Cware capabilities not yet implemented here
; are blinking cursor, and Caesar cursor functions.
;

cinit:
	php
	rep	#0x20
	lda	##640
	sta	<cx
	asl	a
	sta	<windx
	lda	##512
	sta	<cy
	asl	a
	sta	<windy
	lda	##0x800
	sta	<tbsizx
	sta	<dtmsx
	lda	##1700
	sta	<tbsizy
	sta	<dtmsy

	lda	##16*4
	sta	<jdxdy
	lda	##256*4
	sta	<joyx
	sta	<joyy

	lda	##-1
	sta	<cugrid
	sep	#0x20
	lda	#2
	sta	<curcol
	lda	#'+'
	sta	<cutype
	bsl	setpat	
$err:	plp
	rts	

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; set up cursor pattern for	;
; X or + shaped cursor.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setpat:
	php
	sep	#0x20
	rep	#0x10
	phx
	phy
	lda	<cutype
	cmp	#'+'
;;;;;;;	bne	$defcur		; setup for default X shape.
	rep	#0x20		; 
	sep	#0x10
	ldy	#30
	lda	##0x8001
$xloop:	sta	(<curpat),y
	dey
	dey
	bpl	$xloop
	ldy	#14
	lda	##0x7ffe
	sta	(<curpat),y
	iny
	iny
	sta	(<curpat),y
	bra	$done	
$defcur:
$done:	rep	#0x30
	ply
	plx
	plp
	rts
				

;
; This subroutine is called from the
; graphics idle loop to update the cursor
; position and display the cursor.
; Also sends tablet coords if required.
;

curs:
	php
	rep	#0x10
	phx
	phy
	sep	#0x20
	lda	#16		; pad vs kbd bit.
	bit	<curson		; local cursor enabled?
	bmi	$1		; br if yes (kbd,mouse,tablet etc).
	bvc	$no		; br if cursor not drawn.
	bsl	rcurs
$no	
	lda	#32		; need to redraw host cursor ?
	bit	<curson
	beq	$done		; br if no, not enabled.
	ldx	<cx		; go draw host cursor.
	ldy	<cy
	jsl	>0,Dcurs
$done:
	rep	#0x30
	ply
	plx
	plp
	rts
$1:		

;;;	lda	<cudfmt
	bne	$tab		; br if mouse/tablet.
	lda	<vflag		; check for gin mode
	and	#2
	beq	$joy		; br if gin not on
	brl	$cgin

$tab:
;
; get cursor device coordinates.
;
	bsl	tabxy
	bcc	$2		; br if new data available.
	bit	<curson		; cursor already drawn ?
	bvs	$11		; br if yes, we're done.
	ldx	<cx		; go draw in same position.
	ldy	<cy
	jsl	>0,Dcurs	
$11:	brl	$done
$2:
	sta	<tbstat		; save tablet status.
	bsl	maptab		; map device to window coords.
	bcc	$3		; br if it's inside window.
	lda	#16
	tsb	<tbstat
	bra	$31
$3:	jsl	>0,Dcurs
$31:
;
; if we're in etc mode and pen status
; changed send status and coords.
;
	bit	<curdev		; are we allowed unsolicited reports ?
	bpl	$ret		; br if no, don't send until asked.
	bsl	sndtab	
$ret:	brl	$done

;
; here for cursor keys cursor.
;

$joy:
	rep	#0x20
;
; set cx = 5/8 joyx, cy = 1/2 joyy.
; obviously this is a windowless kludge.
;
	clc
	lda	<joyx
	asl	a
	asl	a
	adc	<joyx
	sta	<temp
	lsr	<temp
	lsr	<temp
	lsr	<temp
	ldx	<temp

	lda	<joyy
	sta	<temp
	lsr	<temp
	ldy	<temp

	jsl	>0,Dcurs
	brl	$done	

$cgin:				; check keystroke,dcur & sndhst
	lda	<rdykey
	bne	$l1
	jsl	>0,ChkKbd
	bcs	$joy		; if no key, then just upd cursor
$l1	jsl	>0,SndHst	; else send it
	stz	<rdykey
	jsl	>0,Tekc
	brl	$done


;
; This routine sends unsolicited tablet
; position reports at cursor update time.
;

sndtab:
	php
	rep	#0x10
	sep	#0x20

	lda	<tbstat		; did pen status change ?
	cmp	<oldtab	
	beq	$done		; br if no, no report.
	sta	<oldtab		; yes, save new status.
	bit	<curdev		; are we to report both pen up and down ?
	bvs	$sendit		; br if yes, report.
	bit	#15		; no, only on down.  is it down ?
	beq	$done		; br if no, no report.
$sendit
	lda	<tbname
	jsl	>0,Send
	lda	<tbstat
	jsl	>0,Sendb
	rep	#0x30
	ldx	<cx
	ldy	<cy
	lda	<tbstat
	bit	##16
	beq	$1
	ldx	<tbrawx
	ldy	<tbrawy
$1:
	txa
	jsl	>0,Sendw
	tya
	jsl	>0,Sendw
;
; optionally send cr
;
	sep	#0x20
	lda	<tekpri
	bit	#16
	beq	$done
	lda	#13
	jsl	>0,Send
$done
	plp
	rts



;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Draw cursor subroutine.  Enter with the	;
; window relative cursor position in x,y	;
; registers.  After drawing cursor, x and	;
; y are stored in <cx, <cy.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dcurs:
	php
	rep	#0x30
	phx
	phy
;
; round cursor coords as specified by scp command
;
	txa
	and	<cugrid
	tax
	tya
	and	<cugrid
	tay

	bit	<curson-1	; cursor drawn ?
	bvc	$draw		; no, go draw it.
	cpx	<cx		; yes, if it hasn't moved
	bne	$ers		;   then we're done.
	cpy	<cy
	bne	$ers
	brl	$done1		; cursor already drawn and didn't move.
$ers:	bsl	rcurs		; cursor moved, erase old one.
$draw:
	sep	#0x20
	lda	#64		; set cursor drawn flag.
	tsb	<curson
	stx	<cx		; save new cursor position.
	sty	<cy
	
	rep	#0x20
$f1	bit	Dpdone-1
	bvc	$f1
	stx	Rbx		; screen coords
	sty	Rby

	lda	DaFlag
	sta	<temp3
	and	##255-4
	sta	DaFlag

	sep	#0x20
	lda	<cutype
	cmp	#'L'
	bne	$1
	lda	#0xff
	bsl	lcu
	brl	$done

$1:	bit	Dpdone		; wait dpu done.
	bvc	$1
	lda	#7
	trb	Capctl		; x major up.
	lda	#0xff		; draw cursor in all planes.
	sta	Rbwmsk

	rep	#0x20
	sec
	txa
	sbc	##7
	sta	<temp1
	sec
	tya
	sbc	##7
	sta	<temp2
	sta	Rby

	sep	#0x30
	ldy	#0
$l0:
	rep	#0x20
	lda	<temp1
	sta	Rbx
	
	sep	#0x20
	ldx	#16
$l1:
	lda	Vmimaj
	sta	(<curbuf),y
	iny
	dex
	bne	$l1

	bit	Vmimin
	cpy	#0
	bne	$l0

	rep	#0x20
	lda	<temp2
	sta	Rby
				; save physical cap so we know where
	sta	<temp		; on the screen cursor is being drawn.

	ldx	#16
$loop:
	rep	#0x20
	lda	<temp1
	sta	Rbx
	sep	#0x20

	lda	(<curpat),y
	iny
	sta	Rbstip

	lda	<curcol

	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj

	lda	(<curpat),y
	iny
	sta	Rbstip
	lda	<curcol

	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj
	sta	Stpmaj

	bit	Vmimin
	dex
	bne	$loop
	
	lda	<wmask
	sta	Rbwmsk

	rep	#0x30
	lda	<temp		; get cursor y position.
	cmp	##0x320		; in top half of screen ?
	bcc	$done		; br if no.

	lda	##vbmask
$w111:	bit	Vbflag
	beq	$w111
$done:
	lda	<temp3
	sta	DaFlag
$done1:	ply
	plx
	plp
	rtl

lcu:				; here to draw full screen cursor
	bit	Dpdone
	bvc	lcu
	sta	DaColr
	lda	<cuwmsk
	sta	Rbwmsk

	rep	#0x20
	lda	<cy		
	sta	Rby
	sta	0xfe02

	stz	Rbx
	lda	##1279
	sta	0xfe00
	sta	DaDva

	lda	<cx
$2	bit	Dpdone-1
	bvc	$2
	sta	Rbx		
	sta	0xfe00

	stz	Rby
	lda	##1023
	sta	0xfe02
	sta	DaDva

	sep	#0x20
	lda	<wmask
$w0	bit	Dpdone
	bvc	$w0
	sta	Rbwmsk
	lda	<color
	sta	DaColr
	rts

rcurs:
	php
	sep	#0x20
	bit	<curson
	bvs	$1
	plp
	rts
$1:
	rep	#0x30
	pha
	phx
	phy

	lda	DaFlag
	sta	<temp3
	and	##255-4		; disable clipping
	sta	DaFlag

;	lda	<winox		; make virtual = physical, so we draw at
;$f3	bit	Dpdone-1
;	bvc	$f3
;	sta	Xorg		; screen coords
;	lda	<winoy
;	sta	Yorg
;	lda	##1280
;	sta	<windx
;	lda	##1024
;	sta	<windy

	lda	<cutype
	and	##0xff
	cmp	##'L'
	bne	$p1

	sep	#0x30
	lda	#0
	bsl	lcu

	lda	#64
	trb	<curson
	brl	$done

$p1	sec
	lda	<cx
	sbc	##7
	sta	<temp1
	sec
	lda	<cy
	sbc	##7	

$w1:	bit	Dpdone-1		; wait for dpu done.
	bvc	$w1	

	sta	Rby

	sep	#0x30
	lda	#64
	trb	<curson
	lda	#0xff
	sta	Rbwmsk
	lda	#7
	trb	Capctl

	ldy	#0

	lda	#vbmask
$w2:	bit	Vbflag
	bne	$w2
$w3:	bit	Vbflag
	beq	$w3

$l0:
	rep	#0x20
	lda	<temp1
	sta	Rbx
	sep	#0x20
	ldx	#16
$l1:
	lda	(<curbuf),y
	sta	Vmimaj
	iny
	dex
	bne	$l1
	bit	Vmimin
	cpy	#0
	bne	$l0
$done:
	lda	<wmask
	sta	Rbwmsk
	rep	#0x30

	lda	##32
	bit	<curson
	bne	$done1

	lda	<cx
	sta	Rbx
	lda	Xcap
	sta	<xpos
	lda	<cy
	sta	Rby
	lda	Ycap
	sta	<ypos
$done1:
	lda	<temp3
	sta	DaFlag
	ply
	plx
	pla
	plp
	rts

crsend:
	end




1280_Firmware/simple/daifl.asm
;
; Seed fill routines - ifl, bfl, ofl, gfl.
;

ifl:
	php
	rep	#0x30

	ldx	<xpos
	ldy	<ypos
;
; Find out what color interior is,
; and exit if = fill color.
;
	sep	#0x20
	stz	<fltype

$w1:	bit	Dpdone			; wait dpu not busy
	bvc	$w1
	stx	Xcap
	sty	Ycap
	lda	Vm
	cmp	<color
	bne	$1
	plp
	rtl
$1:
	sta	<icolor		; save interior color.
	rep	#0x20
	and	##0xff
	sta	0xfe00

;
; set up pointers to drawing
; accelerator search/fill routines.
;
	lda	##DaIff
	sta	<filfnc
	lda	##DaIfs
	sta	<schfnc

	sep	#0x20
	lda	<color
	sta	<savclr
	and	<wmask
	sta	<color

	brl	fstart

bfl:
	php
	rep	#0x10
	sep	#0x20
	lda	#1
	sta	<fltype
	jsl	>0,Getb
	sta	<icolor		; boundary color

$w1:	bit	Dpdone		; wait dpu not busy
	bvc	$w1

	rep	#0x20
	and	##0xff
	sta	0xfe00		;* pass boundary color to da.

	lda	<color		;* ditto color.
	and	<wmask
	and	##0xff
	sta	0xfe04

	lda	<wmask		;* ditto mask to look for interior etc.
	and	##0xff
	sta	0xfe06
;
; set up pointers to search/fill routines.
;
	lda	##DaGff
	sta	<filfnc
	lda	##DaGfs
	sta	<schfnc

	sep	#0x20
	brl	fstart
gfl:
	php
	rep	#0x10
	sep	#0x20
	lda	#1
	sta	<fltype
	lda	<color

$1:	bit	Dpdone
	bvc	$1
	rep	#0x20
	and	##0xff
	sta	0xfe00		;* pass boundary color to da.

	jsl	>0,Getb		; get gfl mask.
	sta	0xfe06

	jsl	>0,Getb
	sta	0xfe04

	sep	#0x20
	sta	<icolor
;
; set up pointers to search/fill routines.
;
	rep	#0x20

	lda	##DaGff
	sta	<filfnc
	lda	##DaGfs
	sta	<schfnc

	sep	#0x20
	brl	fstart

ofl:
	php
	rep	#0x30

	ldx	<xpos
	ldy	<ypos

	lda	##DaOfs
	sta	<schfnc
	lda	##DaOff
	sta	<filfnc

	sep	#0x20
	lda	#2
	sta	<fltype
	lda	<color

$1:	bit	Dpdone
	bvc	$1
	sta	Rbwmsk

	rep	#0x20
	and	##0xff
	sta	0xfe00

	sep	#0x20
	stx	Xcap
	sty	Ycap
	lda	Vm
	and	<color
	beq	fstart
	lda	<wmask
	sta	Rbwmsk
	plp
	rtl
	
fstart:	
;
; Direct page temps :
;

icolor	equ 	tmpblk	; color of interior pixels for ifl,
			; boundary color for bfl.
fltype	equ	tmpblk+18 ; fill type.
filfnc	equ	tmpblk+20
schfnc	equ	tmpblk+22
savclr	equ	tmpblk+24
$first	equ	tmpblk+1 ; x coord of left edge of previous run
$last 	equ	tmpblk+3 ; ditto right edge
$nf 	equ	tmpblk+5 ; x coord left edge current run (new first)
$nl 	equ	tmpblk+7 ; ditto right edge
$direc	equ	tmpblk+9 ; direction to move in y after current run
$temp	equ	tmpblk+11 ; scratch word
;$depth	equ	tmpblk+14 ; max recursion depth (degugging aid).
;$level	equ	tmpblk+16 ; current recursion depth (ditto).

;***fltype equ tmpblk+18****
;***filfnc equ tmpblk+20****
;***schfnc equ tmpblk+22****
;***savclr equ tmpblk+24****
 
$stkmin	 equ	tmpblk+26	; start popping if stack gets down
				; to this level (Heaptop + fudge).

;
; Set CAP
;
	ldy	<ypos
	sty	Ycap
	ldx	<xpos
	stx	Xcap

	phy			; preserve CAP, restore when done
	phx

	ldx	Rbx		; save physical caps
	ldy	Rby
	
	rep	#0x20
	lda	0xfe52
	and	##4
	bne	$1
	lda	<winox		; clipping disabled, make virtual the
	sta	Xorg		; same as physical
	lda	<winoy
	sta	Yorg
	lda	##1280
	sta	<windx
	lda	##1024
	sta	<windy
	bra	$4
$1
	stz	Xorg		; clipping enabled, make corner 0,0 so
	stz	Yorg		; upper corner = (windx,windy)
$4
	sep	#0x20
	sty	Rby		; restore
	stx	Rbx
	
	ldy	Ycap
	ldx	Xcap
;
; Set cap direction - y major, x, y up.
;
	lda	#127-7
	and	Capctl
	ora	#4
	sta	Capctl
	
	lda	#2		; done when this gets popped
	pha
	
; push(ypos,ypos,xpos-1,-1)

	phy
	phy
	dex
	phx
	inx
	lda	#-1
	pha

; push(ypos,ypos,xpos,1)

	phy
	phy
	phx
	lda	#1
	pha

;	ldy	##2
;	sty	<$depth
;	sty	<$level

	rep	#0x20
	clc
	lda	HeapTop
	adc	##80
	sta	<$stkmin
	
$unstk:
	sep	#0x20
	rep	#0x10
	pla
	cmp	#2			; stack empty ?
	bne	$fillet			; no, go on

	lda	<fltype			; interior fill ?
	bne	$u1			; br if no.
	lda	<savclr			; yes, restore current color.
	sta	<color
	bra	$rescap
$u1:
	cmp	#2			; overlay fill ?
	bne	$rescap			; br if no.
	lda	<wmask			; restore write mask.
	sta	Rbwmsk
$rescap:
	rep	#0x20	
	lda	<worgx
	sta	Xorg
	lda	<worgy
	sta	Yorg
	lda	Xwtop
	sta	<windx
	lda	Ywtop
	sta	<windy

	plx				; restore callers CAP
	stx	<xpos
	ply
	sty	<ypos
$done:
	plp
	rtl

$fillet:

; pop(direc,x,last,first)

	sta	<$direc
	sta	<$direc+1
	cmp	#-1
	beq	$2
	stz	<$direc+1
$2:
;	ldy	<$level
;	dey
;	sty	<$level

	plx
	stx	Xcap
	stx	<xpos
	ply
	sty	<$last
	ply
	sty	<$first
	cpy	<windy
	bcs	$unstk
	
$fills:

	cpx	<windx			; x overflow ?
	bcs	$unstk			; yes, go unstack

	lda	#4+2			; set major(y) cap dir down.
	ora	Capctl
	and	#127-1
	sta	Capctl
	sty	Ycap

	lda	<fltype
	beq	$ifsrch
	lsr	a
	bcs	$bfsrch
	lsr	a
	bcs	$ofsrch

$bfsrch:
	lda	Vm
	cmp	<icolor
	beq	$ifind
	and	<wmask
	cmp	<color
 	bne	$srch
	brl	$ifind
$ifsrch:
	lda	Vm
	cmp	<icolor
	beq	$srch
	brl	$ifind
$ofsrch:
	lda	Vm
	and	<color
	beq	$srch
	brl	$ifind

$srch:
	ldx	##0		; set low limit for y cap.
	stx	0xfe02
	sta	(<filfnc)	; fill down.
	nop
	nop
	nop
	nop
$iw1:	bit	Dpdone		; wait dpu not busy.
	bvc	$iw1
	rep	#0x20
	lda	Ycap
	inc	a
	and	##0xfff
	sta	<$nf
	sep	#0x20
	iny			; move to bottom of upward run.
	cpy	<windy		; out of window ?
	bcs	$idone		; done filling if yes.
$iup:	sty	Ycap
	ldx	<windy		; set upper limit.
	stx	0xfe02
	lda	Capctl
	and	#127-2
	sta	Capctl		; set y cap to up.
	sta	(<filfnc)	; fill upwards.
	nop
	nop
	nop
	nop

$iw2:	bit	Dpdone		; wait dpu not busy
	bvc	$iw2
	ldy	Ycap		; find out where we stopped.
$idone:	dey
	sty	<$nl		; save coord last interior point.
	brl	$nxtcol		; done filling.
;
; move up to interior or limit.
; If an interior pixel is found, cap will
; be 1 past the first interior point, else
; cap will be at limit.
;
$ifind:
	ldx	<$last		; set limit.
	inx
	inx
	stx	0xfe02
	lda	#2
	trb	Capctl		; set y cap to up.
	sta	(<schfnc)	; search upwards.
	nop
	nop
	nop
	nop
$iw3:	bit	Dpdone		; wait dpu not busy
	bvc	$iw3
	ldy	Ycap		; get coord first 
	dey
	sty	<$nf
	cpy	<$last
	bcc	$iup
	beq	$iup
	brl	$unstk

;
; we just filled the pixels from y = nf to y = nl.
; see what (if any) sequences of potential interior points
; can be inferred from the known sequences first..last
; and nf..nl, remembering that these sequences are on adjacent
; columns.

$nxtcol:
	rep	#0x30

; if nf <= first-2
;	 push(nf,first-2,x-direc,-direc)
;
;	|-potential interior pixel
;	||- known boundary pixel
;	|||-first - leftmost filled pixel of run above current line
;	?B**********
;       *********
;	|-nf = leftmost filled pixel of current line
;

	tsc
	cmp	<$stkmin
	bcs	$sok1
	brl	$recurse
$sok1:
	lda	<$first
	dec	a
	dec	a
	cmp	<$nf
	bmi	$10
	pei	<$nf
	pha
	lda	<xpos
	sec
	sbc	<$direc
	pha
	sep	#0x20
	lda	<$direc
	eor	#-1
	inc	a
	pha
	rep	#0x20

;	lda	<$level		; just for grins, track
;	inc	a		; the max recursion depth
;	cmp	<$depth
;	bcc	$0
;	sta	<$depth
;$0:	sta	<$level
	
$10:
; if nl+2 <= last
;	 push(nl+2,last,x,direc)
;
;		  |-last - rightmost of run above current line
;	***********
;       *********B? <- nl+2 = ?
;		|-nl = rightmost filled pixel of current line
;
	tsc
	cmp	<$stkmin
	bcs	$sok2
	brl	$recurse
$sok2:
	lda	<$nl
	inc	a
	inc	a
	sta	<$temp
	lda	<$last
	cmp	<$temp
	bmi	$20
	pei	<$temp
	pha
	pei	<xpos
	sep	#0x20
	lda	<$direc
	pha
	rep	#0x20

;	lda	<$level
;	inc	a
;	cmp	<$depth
;	bcc	$o0
;	sta	<$depth
;$o0:	sta	<$level

	brl	$recurse
$20:
;
; if last+2 <= nl
;	 push(last+2,nl,x-direc,-direc)
;
;		    |-last+2 - potential interior
;	***********B?
;       *************
;		    |-nl = rightmost filled pixel of current line
;
	inc	a
	inc	a
	sta	<$temp

	tsc
	cmp	<$stkmin
	bcs	$sok3
	brl	$recurse
$sok3:

	lda	<$nl
	cmp	<$temp
	bmi	$recurse
	pei	<$temp
	pha
	lda	<xpos
	sec
	sbc	<$direc
	pha	
	sep	#0x20
	lda	<$direc
	eor	#-1
	inc	a
	pha
	rep	#0x20
;	lda	<$level
;	inc	a
;	cmp	<$depth
;	bcc	$oo0
;	sta	<$depth
;$oo0:	sta	<$level

$recurse:
;
; proceed to the next column.  all the points on the next 
; column from nf to nl are potential interior points.
;
	ldy	<$nl
	sty	<$last
	ldy	<$nf
	sty	<$first
	lda	<xpos
	clc
	adc	<$direc
	sta	<xpos
	sta	Xcap
	tax
	sep	#0x20
	brl	$fills

	end




1280_Firmware/simple/dchar.asm
;
; Character drawing, scrolling,
; and alpha cursor routines.
;
; Entries :
;		dchar - draw character.
;		acursr - update alpha cursor (erase or draw
;			 as needed).
;		dacurs - draw alpha cursor at acx, acy.
;		racurs - erase alpha cursor at acx, acy.
;
;
; Draw character at alpha cursor position.  Move alpha cap to
; next char position. Moves gfx cap as well unless caps are 
; unlinked (via sap cmd).   Note - if overlay plane is selected
; for writing and lf is done at bottom of screen, the overlay
; plane is scrolled up one char line.  


echar:	php
	rep	#0x20

$1:	bit	Dpdone-1
	bvc	$1
	lda	<xpos
	sta	Xcap
	sec
	lda	<ypos
	sbc	<fudge
	sta	Ycap

	lda	<cwidth
	dec	a
	sta	0xfe00
	lda	<chight
	dec	a
	sta	0xfe02
	sep	#0x20
	lda	<bcolor
	sta	DaColr
	sta	DaFrr
	plp
	rts

dchar:
	php
	rep	#0x30
	pha
	phx
	phy

	bit	<acflag-1	; alpha/graphics caps linked ?
	bvc	$linked		; br if yes.
	pei	<xpos		; no, save graphics cap.
	pei	<ypos
	ldx	<acx		; move to alpha cap.
	stx	<xpos
	ldx	<acy
	stx	<ypos
$linked:
	sep	#0x30
	and	#127
	sta	<ctemp1
	cmp	#32
	bne	$rub
	brl	$all		; check destructo for space.
$rub	cmp	#127
	bne	$0
	brl	$del
$0:
	sec
	sbc	#33
	bcs	$1
	brl	$ctlchr		; do control char.
$1:
;
; Calculate char definition -
; (character-0x21 (in acc)) * csy (*2 more if csx > 8);
;
	rep	#0x20
	and	##0xff
	inc	a
	ldx	<csx
	cpx	#9
	bcc	$w1
	asl	a
$w1:	bit	Dpdone-1
	bvc	$w1
	sta	0xfe00		; multiplicand.
	lda	<csy
	and	##0x1f
	sta	0xfe04		; multiplier.
	sta	DaMul		; multiply.
$w2:	bit	Dpdone-1	; wait for result.
	bvc	$w2
	lda	0xfe02		; get product.
	and	##0xfff		; mask off sign nibble.
	dec	a
	cpx	#9
	bcc	$w3
	dec	a
$w3:
	sta	<ctemp		; save char index into font.
$all:

;
; erase char box if destructo option set.
;
	sep	#0x20
	bit	<chropt
	bpl	$noers
	bsl	echar
$noers:
	lda	<ctemp1
	cmp	#32
	bne	$noer1
	brl	$space
$noer1:
	rep	#0x10
	ldx	<ypos

	lda	<ctemp1
	cmp	#'_'
	beq	$desc
	cmp	#';'
	beq	$desc
	cmp	#'g'
	beq	$desc
	cmp	#'j'
	beq	$desc
	cmp	#'p'
	beq	$desc
	cmp	#'q'
	beq	$desc
	cmp	#'y'
	bne	$nodesc
$desc:
	rep	#0x20
	sec
	txa
	sbc	<desc
	tax
	sep	#0x20
$nodesc:
	bit	Dpdone			; wait for dpu.
	bvc	$nodesc

	stx	Ycap
	ldx	<xpos
	stx	Xcap
	ldy	<ctemp
	lda	<color			; restore foreground color.
	sta	DaColr

	lda	<csy
	sta	<ctemp
	stz	<ctemp+1
	lda	<csx
	cmp	#9
	bcc	$small

	rep	#0x30
	ldx	<ctemp

$ll:	lda	[<fntptr],y	; get char row mask.

	sta	0xfe30
	dey
	dey
	dex
	bne	$ll		; br if no.
	bra	$space
;
; here for fonts with 8 or less bits/row.
;

$small:	
	rep	#0x30
	ldx	<ctemp
$sm:	lda	[<fntptr],y
	asl	a
	asl	a
	asl	a
	asl	a
	sta	0xfe30
	dey
	dex
	bne	$sm
;	bra	$space
			
$space:
	rep	#0x30
	clc
	lda	<xpos
	adc	<cwidth
	sta	<xpos

	clc
	adc	<cwidth
	cmp	<rgtmar
	bcc	$done		; br if next char won't be > rgtmar
	beq	$done
	lda	<lftmar
	sta	<xpos
	bra	$lf
$done
	sep	#0x20
	lda	<color
$done1:	bit	Dpdone
	bvc	$done1
	sta	DaColr	

	rep	#0x30
	bit	<acflag-1	; caps linked ?
	bvc	$done2		; done if yes.
	lda	<xpos		; no, preserve alpha position
	sta	<acx		; and restore graphics cap.
	lda	<ypos
	sta	<acy
	pla
	sta	<ypos
	pla	
	sta	<xpos
$done2:
	ply
	plx
	pla
	plp
	rtl

$ctlchr:
	sep	#0x20
	lda	<ctemp1
	cmp	#' '
	beq	$space
	cmp	#13		; cr
	beq	$cr
	cmp	#10		; lf
	beq	$lf
	cmp	#9		; tab
	beq	$space
	cmp	#12		; form feed
	beq	$ffd
	cmp	#8		; back space
	bne	$ct1	
	brl	$bs
$ct1	cmp	#7		; bel
	bne	$ct2
	brl	$bel
$ct2	brl	$done

$cr:
	rep	#0x20
	lda	<lftmar
	sta	<xpos
	brl	$done
$lf:
	rep	#0x20
	sec
	lda	<ypos
	sbc	<chight
	bmi	$scroll
	cmp	<botmar
	bcc	$scroll
	sta	<ypos
	brl	$done
$scroll:
	lda	Capctl
	bit	##0x20		; writing overlay plane ?
	beq	$hom		; br if no, home cursor.
	lda	<lftmar
	sta	<xpos
	bsl	scroll
	brl	$done
$ffd:
	jsl	>0,Erase
$hom:
	rep	#0x20
	lda	<lftmar
	sta	<xpos

	lda	<topmar
	sec
	sbc	<chight
	sta	<ypos
	brl	$done
$bs:
	rep	#0x20
	sec
	lda	<xpos
	sbc	<cwidth
	bmi	$bs1
	cmp	<lftmar
	bcs	$bs2
$bs1:	lda	<lftmar
$bs2:
	sta	<xpos
	bit	<chropt-1
	bmi	$bs3
	bsl	echar
$bs3:
	brl	$done
$del:
	rep	#0x20
	sec
	lda	<xpos
	sbc	<cwidth
	bmi	$del1
	cmp	<lftmar
	bcs	$del2
$del1:	lda	<lftmar
$del2:
	sta	<xpos
	bsl	echar
	brl	$done

$bel:
	lda	#2
	tsb	Beeper
	brl	$done

;
; Local routine to scroll screen
; upwards.  The commented code
; is for the original cpu boards.
; 

scroll:
	php
	rep	#0x30

	ldy	##-4

	clc
	lda	<chight
	adc	##3
	and	##0xffff-3
	sta	<ctemp
	
$1:	bit	Dpdone-1	; wait dpu
	bvc	$1

	sta	0xfe02		; dist from source to target.
	stz	Rbx
	sec
	lda	##1024
	sbc	<ctemp
	sta	Rby		; set y cap.

	sta	<ctemp1		;;; calc line group count.
	lsr	<ctemp1
	lsr	<ctemp1
	lda	<ctemp1

	sta	0xfe00		; # lines to scroll.
	sty	0xfe04		; offset from last line to next.

	lda	##7
	trb	Capctl

	sta	DaScr		; scroll.
;
; erase bottom <ctemp lines of screen
;
$30:	bit	Dpdone-1
	bvc	$30
	stz	Rbx
	stz	Rby
	
	lda	##0x500
	sta	0xfe00

	clc
	lda	<ypos
	adc	<chight
	sec
	sbc	<fudge
	
	sta	0xfe02
	stz	DaColr
	sta	DaFrr

	lda	<color
	and	##0xff
$31:	bit	Dpdone-1
	bvc	$31
	sta	DaColr
	plp
	rts

dchend:


;
; Alpha cursor routines.
;

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Draw or erase cursor if it's time.	;
; Called from idle loops in alpha mode. ;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

acursr:
	php
	rep	#0x20

	lda	<actime		; get time to toggle cursor.
	cmp	Vcount		; time yet ?
	bcs	$done		; done if no.
	bit	<acflag-1
	bpl	$2
	plp
	brl	racurs
$2:	plp
	brl	dacurs
$done:
	plp
	rts


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Draw alpha cursor, unless	;
; alpha cursor color is 0.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dacurs:
	php
	rep	#0x30
	phx
	phy

	sep	#0x30
	lda	<acolor
	beq	$done
	bsl	csetup		; set up to draw cursor.
	lda	#128
	tsb	<acflag		; set alpha cursor drawn flag.
	ldx	<acolor		; alpha cursor color.
$l1:
	lda	Vm
	sta	(<acbuf),y
	stx	Vmimaj
	dey
	cpy	<ctemp
	bne	$l1

	rep	#0x20
	lda	<ctemp1
	sta	Xcap
	sep	#0x20
	bit	Vmimin
$l2:
	lda	Vm
	sta	(<acbuf),y
	stx	Vmimaj
	dey
	bne	$l2

	rep	#0x30
	clc
	lda	Vcount
	adc	##45
	sta	<actime
$done
	rep	#0x30
	ply
	plx
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;
; Remove alpha cursor.	;
;;;;;;;;;;;;;;;;;;;;;;;;;

racurs:
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x30
	bit	<acflag
	bpl	$done
	lda	#128
	trb	<acflag

	bsl	csetup

$1:	lda	(<acbuf),y
	sta	Vmimaj
	dey
	cpy	<ctemp
	bne	$1

	rep	#0x20
	clc
	lda	<actime
	adc	##15
	sta	<actime

	lda	<ctemp1
	sta	Xcap
	sep	#0x20
	bit	Vmimin
$2:
	lda	(<acbuf),y
	sta	Vmimaj
	dey
	bne	$2

$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to set up for	;
; drawing or erasing alf cursor.;
; Returns with total number of	;
; pixels in cursor in y, length	;
; of cursor in <ctemp, sets cap	;
; and cap control reg.  Sets	;
; temp1 to x coord of cursor.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

csetup:
	php
	rep	#0x30

	bit	<acflag-1	; caps linked ?
	bvs	$1		; br if no.

	ldy	<ypos		; yes, alpha position is
	ldx	<xpos		; at graphics cap.
	bra	$2
$1:
	ldy	<acy		; no, get saved alpha cap.
	ldx	<acx
$2:
	stx	<ctemp1
	dey
	dey
$3:	bit	Dpdone-1
	bvc	$3
	stx	Xcap
	sty	Ycap
	
	sep	#0x30
	lda	#7
	trb	Capctl		; x major, both up.

	lda	<csx		; single wide cursor length.
	bit	<chrsiz		; doing double size ?
	bvc	$4		; br if no.
	asl	a		; yes, double the length.
$4:	sta	<ctemp		; save length.
	asl	a		; get total # pixels to do.
	tay

	plp
	rts

	end




1280_Firmware/simple/dfp.asm
;
; Edge flag polygon fill.
;
; 
; Direct page vars :
;		color
;		xpos, ypos
;		wmask
;
; Global subroutines.
;
;		Getw
;		Getb
;		Gcoor
;

dfp:

edgclr	equ	tmpblk
newx	equ	tmpblk+29
newy	equ	tmpblk+31

$dx	equ	tmpblk+1
$dy	equ	tmpblk+3
$d	equ	tmpblk+5
$temp	equ	tmpblk+7
$xmin	equ	tmpblk+9
$xmax	equ	tmpblk+11
$ymin	equ	tmpblk+13
$ymax	equ	tmpblk+15
$firstx	equ	tmpblk+17
$frsty	equ	tmpblk+19
$ysign	equ	tmpblk+21
$nverts	equ	tmpblk+23
$inc1	equ	tmpblk+25
$inc2	equ	tmpblk+27
;**newx, newy equ tmpblk+29

	php
	rep	#0x30
;
; Get color to write edge flags with.
; AND with write mask because that
; is the color edge flags are written in.
;
	sep	#0x20

	jsl	>0,Getb
	and	<wmask
	sta	<edgclr
;
; Get # vertices, quit if < 3
;
	rep	#0x20
	jsl	>0,Getw
	sta	<$nverts
	cmp	##3
	bcs	$start

; < 3 vertices, gobble em up and return

	cmp	##0
	beq	$done
$hosed:
	jsl	>0,Gcoor
	dec	a
	bne	$hosed
$done:	
	plp
	rtl
;
; Save vertex count.
; Set cap at the first vertex.
; Save first vertex so we can close polygon
; after getting last vertex.
; Get count # of vertices,
; record max,min x and y coords.
; Draw the edges of the polygon as
; the vertices come in, with edge
; flags for the fill later.
;

$start:
	rep	#0x30
	jsl	>0,Gcoor

	stx	<$xmin
	stx	<$xmax
	stx	<xpos
	stx	<$firstx

	sty	<$ymin
	sty	<$ymax
	sty	<ypos
	sty	<$frsty

	dec	<$nverts
;
; Get next vertex, update max
; and min, draw edge from last vertex
; to this one.
;

		
$nxtedg:
	jsl	>0,Gcoor

	cpx	<$xmin		; x < current min ?
	bcs	$1		; br if no.
	stx	<$xmin		; yes, save new min
	bra	$2		; go check y coord.
$1:
	cpx	<$xmax		; x >= current max ?
	bcc	$2		; br if no, check y coord
	stx	<$xmax		; yes, save new max.
$2:	
	cpy	<$ymin		; y < current min ?
	bcs	$3		; br if no.
	sty	<$ymin		; yes, save new min
	bra	$4		; go do edge.
$3:
	cpy	<$ymax		; y >= current max ?
	bcc	$4		; br if no.
	sty	<$ymax		; yes, save new max.
$4:
	bsl	$drwedg		; draw edge.
	dec	<$nverts	; more vertices ?
	bne	$nxtedg		; loop if yes.
;
; Draw edge from last vertex to first.
;
	ldx	<$firstx
	ldy	<$frsty
	bsl	$drwedg

;
; Set up drawing accelerator for edge flag fill.
;
	lda	<edgclr
	and	##0xff
	sta	0xfe00
	lda	<$xmin

	dec	a
	dec	a

	sta	Xcap
;	nop
;	nop
	sta	0xfe02
	lda	<$ymin
	sta	Ycap
;	nop
;	nop
	sta	0xfe04
	lda	<$xmax

	inc	a		; ucode bug ?
	inc	a

	sta	0xfe06
	lda	<$ymax
	sta	0xfe08
;	nop
;	nop
	sta	DaDfp
	brl	$done
;
; All the edges and edge flags are drawn, do the fill.
; In real life, at this point we call the drawing accelerator
; with parameters xmin, ymin, xmax, ymax, and edgclr,
; and it does the fill.
;
;
;	sep	#0x20
;	lda	#7
;	trb	Capctl
;	rep	#0x20
;	
;	sec
;	lda	<$xmax		; set xcount = width of  
;	sbc	<$xmin		; window in pixels.
;	sta	<$dx
;	
;	sec
;	lda	<$ymax		; set ycount = # scan lines
;	sbc	<$ymin		; in window.
;	sta	<$dy
;
;	lda	<$ymin		; set y cap to bottom of window.
;	sta	Ycap
;
;	sep	#0x30		; 8 bit mem idx
;	inc	<$dy
;	inc	<$dy+1
;	ldy	<color		; fill color in y forever.
;;
;; top of per line loop
;;
;
;$ylup:	
;	rep	#0x20
;
;	lda	<$xmin		; set x cap to left edge of window.
;	sta	Xcap
;
;	sep	#0x20
;
;	ldx	<$dx+1		; reload pixel counter
;	inx
;	stx	<$temp
;	ldx	<$dx
;	inx	
;;
;; top of looking for start flag loop.
;; Advance x cap until flagged pixel is found
;; or end of line reached.
;;
;
;$xlup:
;	lda	Vm		; pixel at cap a flag ?
;	and	<wmask	
;	cmp	<edgclr
;	beq	$flup		; br if yes, start filling.
;	bit	Vmimaj		; no, bump x cap.
;$lup:	dex			; more pixels this line ?
;	bne	$xlup		; xlup if yes.
;	dec	<$temp
;	bne	$xlup
;
;$nxtlin
;	bit	Vmimin		; advance y cap to next line.
;	dec	<$dy		; more lines in window ?
;	bne	$ylup
;	dec	<$dy+1
;	bne	$ylup
;	brl	$done
;;
; Here when flagged pixel found.  Write <color at
; at cap and advance x cap, filling until next
; flagged pixel.
;
;$flup:
;	sty	Vmimaj
;	dex
;	bne	$f1
;	dec	<$temp
;	beq	$nxtlin	; in case no flag seen (there is one though).
;$f1:	lda	Vm
;	and	<wmask
;	cmp	<edgclr
;	bne	$flup
;	sty	Vmimaj
;	bra	$lup
;
; Edge flag drawing subroutine.
; This is Bresenhams algorithm, perverted to
; generate edge flags at the appropriate places.
; Draw edge from <xpos, <ypos to reg x,y.
; The edge is drawn in <color, except for
; the flags, drawn in <edgclr.  <color never
; replaces <edgclr.  If a flag exists where a
; flag is to be drawn, the flag is replaced
; with <color.
; Flags are drawn at the leftmost pixel of 
; every run of pixels in an edge, except the
; bottom-most run of an x-major edge.  A flag
; is set at the higher vertex of an edge.
; No flags are set in a horizontal edge.
; Edges are always draw in direction of increasing
; x.
; No registers preserved, exit with <xpos, <ypos 
; at the new vertex.
;

$drwedg:
	php
	rep	#0x30
	stx	<newx		; save exit value of <xpos.
	sty	<newy		; save exit value of <ypos.
	
;
; Set dy = abs(y-ypos), dx = abs(x-xpos).
;  If (x-xpos) > 0 set x = xpos, y = ypos
; (draw in direction of increasing x).
; 
	sec
	txa
	sbc	<xpos
	bmi	$d11

	ldx	<ypos
	sty	<ypos
	txy
	ldx	<xpos
	bra	$d1	
$d11:
	eor	##-1		; dx < 0, make it positive.
	inc	a
$d1:
	sta	<$dx

	sec
	tya
	sbc	<ypos
	sta	<$ysign		; save sign of y - ypos.
	bpl	$d2		; br if y going down.

	eor	##-1		; make dy positive.
	inc	a
$d2:
	sta	<$dy
;
; set y cap ctl
;
	sep	#0x20
$w1:	bit	Dpdone
	bvc	$w1
	lda	#7
	trb	Capctl
	lda	#1
	bit	<$ysign+1	; y going up ?
	bmi	$ohyeah		; br if yes.
	tsb	Capctl
$ohyeah:
	rep	#0x20

	stx	Xcap		; set cap.
	sty	Ycap

	lda	<$dy		; dy = 0 ?
	beq	$horz		; br if yes, easy one.
	cmp	<$dx		; dy < dx ?
	bcc	$xmajor		; br if yes
	beq	$diag		; br if dx = dy.
	lda	<$dx
	beq	$vert
	brl	$ymajor		; dy > dx.

$vert:	brl	$vertic
$horz:	brl	$horiz
$diag:	brl	$diagon

$xmajor:
;
; Set up Bresenham variables for y major vector.
; d = 2*dy - dx, inc1 = 2*dy, inc2 = 2*(dy-dx), or
; inc1 = 2*dy, d = inc1 - dx, inc2 = d - dx.
;
	lda	<$dy
	asl	a
	sta	<$inc1

	sec
	sbc	<$dx
	sta	<$d

	sec
	sbc	<$dx
	sta	<$inc2

	inc	<$dx		; set dx = number of pixels to write.
	sep	#0x10		; 8 bit idx.

;
; Draw vector of length dx, in increasing x direction,
; (first pixel of a run is also leftmost)
; with a flag pixel at the leftmost edge of all but the
; lowest horizontal run in each vector.  The lowest run
; will be drawn first if y is going up, last if y down.
; If y is increasing, don't flag the first pixel of
; the first run (that's easy).  If y decreasing, don't
; flag the first pixel of the last run.  We manage that
; by counting runs (dy+1 total).  When we get to the last
; run, we abandon the vector drawing loop and draw the
; remaining (horizontal) pixels without flags.
;
	bit	<$ysign		; y going down ?
	bpl	$xydown		; br if yes.

	lda	<$d		; y going up, don't flag first run.
	bra	$xloop

$xydown:
	bsl	doflag		; flag first run of downward edge.
	lda	<$d
	bra	$xu0


$xloop:
	bsl	docolr		; write color at cap
$xu0:	bit	##0x8000	; advance in x only ?
	beq	$xu3		; br if no, advance x and y.

	ldy	Vmimaj		; yes, next pixel on same line.
	clc
	adc	<$inc1
$xu1:
	dec	<$dx		; more pixels to write ?
	bne	$xloop		; br if yes.
	brl	$leave		; no, update <xpos,<ypos and return.
$xu3:
	ldy	Vmimm		; advance x and y.
;
; flag first pixel of run unless it is the last run
; of an edge going down in y.  in the latter case, just
; go ahead and write the remaining dx pixels (they are
; all on current line).  Dec dx and check for 0 BEFORE
; writing, we wrote a pixel at xloop, advanced cap but
; haven't checked to see if it was the last one yet.
;
	ldy	<$ysign+1	; y going up ?
	bmi	$xu4		; br if yes.
	dec	<$dy		; down, are we at last run ?
	beq	$xu6		; br if yes, finish up.
;
; Here on beginning of every run except
; last run if y going down.
;

$xu4:	dec	<$dx
	beq	$xu7
	bsl	doflag		; flag the first pixel of the run.
	clc
	adc	<$inc2
	bra	$xu0		; go do next pixel.

;
; Here on last run of y down edge
; (enter at xu6 to keep pixel count honest).
;

$xu5:
	bsl	docolr		; write current color.
	ldy	Vmimaj		; advance x cap.
$xu6:	dec	<$dx		; more pixels in vector ?
	bne	$xu5		; yes, do em.
$xu7:	brl	$leave
	

;
; Here to do a y major edge.  This is easier than x major
; because the horizontal runs are all exactly 1 pixel long.
; Flag leftmost pixel of every "run", except lowest as
; with x major.
;

$ymajor:

;
; Set up Bresenham variables for y major vector.
; d = 2*dx - dy, inc1 = 2*dx, inc2 = 2*(dx-dy), or
; inc1 = 2*dx, d = inc1 - dy, inc2 = d - dy.
;
	lda	<$dx
	asl	a
	sta	<$inc1

	sec
	sbc	<$dy
	sta	<$d

	sec
	sbc	<$dy
	sta	<$inc2

	sep	#0x10

;
; If y going up, don't flag first pixel, but still
; write dy+1 pixels and exit.  If y going down,
; write dy flags, then 1 unflagged.
;
	bit	<$ysign
	bpl	$ydown

	bsl	docolr		; lower vertex pixel is not a flag.
	lda	<$d
	inc	<$dy		; number pixels to write.
	bra	$yu0		; skip first flag.

$ydown:
	lda	<$d
$yloop:
	bsl	doflag		; flag pixel at cap.
$yu0:
	bit	##0x8000	; move cap in y only ?
	beq	$yu3		; br if no, advance x and y.

	ldx	Vmimin		; yes, advance y.
	clc
	adc	<$inc1
$yu1:
	dec	<$dy
	bne	$yloop
	ldy	<$ysign+1	; did we quit early for a y down?
	bmi	$yu2		; br if no.
	bsl	docolr		; yes, do last (lowest) pixel in <color.
$yu2:
	brl	$leave		; no, update <xpos,<ypos and return.
$yu3:
	ldx	Vmimm		; advance major,minor
	clc
	adc	<$inc2
	bra	$yu1
;
; Vertical edge, all flags except lowest pixel.
;
$vertic:	
	rep	#0x10
	sep	#0x20
	ldx	<$dy
	bit	<$ysign+1
	bpl	$vdown

	bsl	docolr
	bit	Vmimin
$v1:	bsl	doflag
	bit	Vmimin
	dex
	bne	$v1
	brl	$leave
$vdown:	
	bsl	doflag
	bit	Vmimin
	dex
	bne	$vdown
	bsl	docolr
	brl	$leave
;
; Diagonal edge, all flags except lowest pixel.
;
$diagon:
	rep	#0x10
	sep	#0x20

	ldx	<$dx
	bit	<$ysign+1
	bpl	$ddown

	bsl	docolr
	bit	Vmimm
$di1:	bsl	doflag
	bit	Vmimm
	dex
	bne	$di1
	bra	$leave
$ddown:	
$di2:	bsl	doflag
	bit	Vmimm
	dex
	bne	$di2
	bsl	docolr
	bra	$leave
;
; Horizontal edge, no flags.
;
$horiz:
	sep	#0x20
	rep	#0x10
	ldx	<$dx
	beq	$leave
	inx
$h1:	bsl	docolr
	bit	Vmimaj
	dex
	bne	$h1
	bra	$leave
			
;
; Here after drawing an edge.
; Set <xpos, <ypos = current vertex,
; restore memory mode etc.
;
$leave:
	rep	#0x30
	lda	<newx
	sta	<xpos
	lda	<newy
	sta	<ypos
	plp
	rts
;
; Write a pixel in current color, unless
; the pixel is flagged, in which case
; leave it alone.
;
docolr:
	php
	rep	#0x20
	pha
	sep	#0x20
	lda	Vm
	and	<wmask
	cmp	<edgclr
	beq	$done
	lda	<color
	sta	Vm
$done:
	rep	#0x20
	pla
	plp
	rts
;
; Write a pixel in edge flag color,
; unless it is flagged, in which case
; replace it with current color.
;
doflag:
	php
	rep	#0x20
	pha
	sep	#0x20
	lda	Vm
	and	<wmask
	cmp	<edgclr
	bne	$1
	lda	<color
	sta	Vm
	rep	#0x20
	pla
	plp
	rts
$1:	lda	<edgclr
	sta	Vm
	rep	#0x20
	pla
	plp
	rts
finis:
	end






1280_Firmware/simple/dfp.h
stack	equ	temp+6		; entry/exit stack pointer for dfp fill
				; routine (fill routine uses stack for
				; array storage).

ovcnt	equ	temp+10		; # vertices in clipped polygon.
ibsize	equ	temp+12		; # bytes of heap to store input array.
ovx	equ	temp+14		; points to x coords of clipped polygon.
;ovy	equ	temp+??		; ditto y coords.
ibidx	equ	temp+16		; index of ??.
;
; following locations can be reused in filling pass.
;
frstx	equ	temp+18		; copy of first input x coord.
frsty	equ	temp+20		; ditto y.
etx	equ	frstx		; points to x coords in edge table.
ety	equ	frsty		; ditto y.

ivcnt	equ	temp+22		; counts input vertices.

oc1	equ	temp+24		; outcode previous vertex.
oc2	equ	temp+26		; ditto current vertex.
etdx	equ	oc1		; points to (int) dx values in edge table.
etdy	equ	oc2		; ditto dy.

xright	equ	temp+28		; x coord right edge of window.
etdxf	equ	xright		; points to fractional part of dx
				; values in edge table.
ytop	equ	temp+30		; y coord top of clipping window.
aetx	equ	ytop		; points to (int) x intersection of
				; active edge with current scan line
				; in active edge table. 

x2	equ	temp+32		; temps.
y2	equ	temp+34

xnew	equ	temp+36		; temps.
sign1	equ	xnew

cc1	equ	temp+38		; temp.
aetxf	equ	cc1		; fractional part of aetx in active
				; edge table.
cc2	equ	temp+40		; temp.
aetdx	equ	cc2		; (int) 

sign	equ	temp+42		; temp.

ynew	equ	temp+44		; temp.
ymax	equ	ynew		; max y coord in clipped polygon.

xin	equ	temp+46		; temp.
yin	equ	temp+48

xout	equ	temp+50		; temp.
aetdxf	equ	xout		; fractional part of aetdx in
				; active edge table.
yout	equ	temp+52		; temp.
aetdy	equ	yout		; remaining # scan lines intersected
				; by an edge in the active edge table.

ovy	equ	temp+54		; y coords of clipped polygon.

etidx	equ	temp+56		; index next edge table element to
				; put in active edge table.
etcnt	equ	temp+58		; 
aetidx	equ	temp+60		; temp for indexing active edge table.
aetcnt	equ	temp+62
newcnt	equ	temp+64

newx	equ	temp+66		; temps.
newy	equ	temp+68
dx	equ	temp+70
dxf	equ	temp+72
dy	equ	temp+74

	end




1280_Firmware/simple/dfp1.asm

;
; Draw filled polygon.	Phase 1	produces a vertex list
; clipped to the current window, if clipping is enabled.
; The clipping method is based on the Barsky/Liang
; algorithm described in their paper ...
; The clipping pass isn't really necessary, since the fill
; is done with draw vector, which the drawing accelerator clips.
; It's done here in the hope that the clipped polygon will
; processed faster by the filling routine.  However, the occasional
; increase in speed may not be worth 1k byte of code that does the
; clipping.  It would probably be just as good, and much simpler,
; to check for invisible polygons.
; Phase	2 performs the fill, using an edge list	algorithm.
; 



dfp:
	php
	rep	#0x30
	jsl	>0,Getb		; working color	- not used.
	jsl	>0,Getw		; get vertex count.
	sta	<ivcnt		; save it.
	cmp	##3
	bcs	$ok
	tax
	beq	$quit
$hosed:	jsl	>0,Gcoor
	dec	<ivcnt
	bne	$hosed
$quit:	plp
	rtl

;
; get heap for some number of coords, say
; 2*(ivcnt+1), to store	output vertices	in.
; in real life,	this depends on	the amount
; of storage needed by the edge	list algorithm
; when we get around to	filling	the polygon.
;
$ok:
	lda	<ivcnt
	inc	a
	asl	a
	asl	a
	asl	a
	sta	<ibsize		; save buffer size.
	pha
	jsl	>0,GetHeap
	pla
	bcs	$hosed
	sta	<ovx		; save pointer to buffer.
	lda	<ibsize
	lsr	a
	clc
	adc	<ovx
	sta	<ovy
	stz	<ibidx		; save index into buffer.

	jsl	>0,Gcoor	; get and preserve first vertex.
	stx	<frstx
	sty	<frsty
	dec	<ivcnt		; dec #	vertices to get.
	stz	<ovcnt		; init # vertices in clipped pgon.

	lda	DaFlag
	bit	##4
	bne	$clpon

	lda	<frstx
	ldx	<frsty
	bsl	outv
$nloop:
	jsl	>0,Gcoor
	txa
	tyx
	bsl	outv
	dec	<ivcnt
	bne	$nloop
	brl	$fil1
$clpon:
;
; Get window coords.  Because of the bogus turning vertices
; we actually clip the polygon to a window 1 unit larger in
; each direction than the real window.
;
	sec			; sec to add 1 more.
	lda	<worgx
	adc	<windx
	sta	<xright

	sec
	lda	<worgy
	adc	<windy
	sta	<ytop

	dec	<worgx
	dec	<worgy

	stx	<xpos		; save beginpoint this edge.
	sty	<ypos
	bsl	outcod		; compute outcode of point.
	sta	<oc1		; save it.
$loop:
	jsl	>0,Gcoor	; get endpoint this edge.
$loop1:	stx	<xnew		; save it (here	on wrap	to firstx,y).
	sty	<ynew
	bsl	outcod		; compute outcode for endpoint.
	sta	<oc2		; save it.
	cmp	<oc1		; same outcodes	?
	bne	$diff		; br if	no.
	ora	<oc1		; yes, if both 0 accept, else reject.
	beq	$accpt		; trivial accept, add to output	list.
	brl	$nxtedg		; trivial reject, go do	next edge.
;
; add endpoint newx, newy to output list.
;
$accpt:
	lda	<xnew
	ldx	<ynew
	bsl	outv
	brl	$nxtedg
;
; Oh sigh, not a trivial edge.	It may intersect the
; window, but in any case adds a vertex	to the
; output list (referred	to as a	turning	vertex by
; Barsky/Liang).
;

$diff:

;
; If beginpoint	is outside in a	corner region
; output the window corner.
;
	lda	<oc1
	cmp	##5
	bne	$c6
	lda	<worgx
	ldx	<worgy
	bra	$tv1
$c6:	cmp	##6
	bne	$c9
	lda	<xright
	ldx	<worgy
	bra	$tv1
$c9:	cmp	##9
	bne	$c10
	lda	<worgx
	ldx	<ytop
	bra	$tv1
$c10:	cmp	##10
	bne	$oc1in
	lda	<xright
	ldx	<ytop
$tv1:	bsl	outv
$oc1in:
;
; done unless potential	intersection.
;
	lda	<oc1
	and	<oc2
	beq	$clip
	brl	$nxtedg
$clip:
	lda	<xnew		; setup	for clip routine.
	sta	<x2
	lda	<ynew
	sta	<y2

	lda	<oc1		; exiting window ?
	bne	$all		; br if	no.
	ldx	<xpos		; yes, just calc intersection
	ldy	<ypos		; output it and	do next	edge.
	bsl	clipl
	lda	<x2
	ldx	<y2
	bsl	outv
	brl	$nxtedg
$all:
	ldx	<xpos
	ldy	<ypos
	bsl	clipl		; clip line (x,y)(x2,y2)
	bcs	$nox		; br if	no intersection.
	txa			; output both clipped vertices
	tyx			; since	we entered or passed through.
	bsl	outv
	lda	<x2
	ldx	<y2
	bsl	outv
	brl	$nxtedg
;
; No intersection, have	to output a turning vertex.
; Easy to figure which one unless edges	are in opposite
; corners.  The	turning	vertex is the window corner
; at the corner	region crossed by the edge.
;
; corner outcode	endpoint outcodes
;	5		(1,4),(1,6),(4,9)
;	6		(2,4),(2,5),(4,10)
;	9		(1,8),(1,10),(5,8)
;	10		(2,8),(2,9),(6,8)
;

$nox:
	lda	<oc1		; are ends in opposite corners ?
	ora	<oc2
	cmp	##15
	beq	$hard		; br if	yes, worst case	for us.
;
; Set acc = 256*min(oc1,oc2)+max(oc1,oc2)
; to expedite finding out which	pair of
; outcodes we're dealing with.	If neither is
; a corner, we can find	out right now (the
; result of the	or is unique).
;
	cmp	##5
	beq	$crn5
	cmp	##6
	beq	$crn6
	cmp	##9
	beq	$crn9
	cmp	##10
	beq	$crn10
;
; Oh well, do the acc trick.
;
	sep	#0x20
	lda	<oc1
	xba			; assume oc1 < oc2.
	lda	<oc2
	rep	#0x20
	ldx	<oc1
	cpx	<oc2
	bcc	$nox1		; br if	oc1 < oc2.
	xba			; oc2 <	oc1, swap.
$nox1:
	cmp	##256*1+6
	beq	$crn5
	cmp	##256*4+9
	beq	$crn5

	cmp	##256*2+5
	beq	$crn6
	cmp	##256*4+10
	beq	$crn6

	cmp	##256*5+8
	beq	$crn9
	cmp	##256*1+10
	beq	$crn9

	cmp	##256*2+9
	beq	$crn10
	cmp	##256*6+8
	beq	$crn10

	brl	$nxtedg		; edge doesn't 'surround' a
				; window corner, done.
$crn10:
	lda	<xright
	ldx	<ytop
	bra	$tvout
$crn5:
	lda	<worgx
	ldx	<worgy
	bra	$tvout
$crn6:
	lda	<xright
	ldx	<worgy
	bra	$tvout
$crn9:
	lda	<worgx
	ldx	<ytop
$tvout:
	bsl	outv		; output the window corner.
	brl	$nxtedg		; go do	next edge.
;
; The endpoints	are in opposite	corners, no
; intersection with window.  Output the	window corner
; nearest to the edge (not one of the corner regions
; the endpoints	are in).
;

$hard:
	ldx	<worgx
	ldy	<xright

	lda	##1
	bit	<oc1
	bne	$h1

	txa
	tyx
	tay
$h1:
	stx	<xin
	sty	<xout

	ldx	<worgy
	ldy	<ytop

	lda	##4
	bit	<oc1
	bne	$h2

	txa
	tyx
	tay
$h2:
	stx	<yin
	sty	<yout

;
; Need to compare (xin-x)/dx and (yin-y)/dy, but
; problem is integer divide aint precise.
; Therefore we multiply	both sides by dy.  However
; if dy	is < 0,	this reverses the relative magnitudes
; of the expressions, so be careful.
; if dy*(xin-x)/dx > (yin-y)
;	output(xin,yout), else (xout,yin)
;
	sec
	lda	<xnew
	sbc	<xpos
	tay			; dx

	sec
	lda	<ynew
	sbc	<ypos
	sta	<y2		; save for sign	check later.
	tax			; dy

	sec
	lda	<xin		; xin -	x.
	sbc	<xpos
;
; dy*(xin-x)/dx
;
	bsl	xay		; xreg*acc/yreg
	sta	<temp		; save result.

	sec
	lda	<yin
	sbc	<ypos		; yin -	y.

	cmp	<temp
	ror	a		; carry	to acc sign bit.
	eor	<y2		; xor with dy sign bit.
	bmi	$h4		; br if	carry and dy > 0
				; or no	carry and dy < 0.
	lda	<xin
	ldx	<yout
	bsl	outv
	brl	$nxtedg
$h4:
	lda	<xout
	ldx	<yin
	bsl	outv

;
; set up for next edge.
;

$nxtedg:
	lda	<oc2
	sta	<oc1
	lda	<xnew
	sta	<xpos
	lda	<ynew
	sta	<ypos
	dec	<ivcnt
	bmi	$fill
	bne	$nxt1
	ldx	<frstx
	ldy	<frsty
	brl	$loop1
$nxt1:	brl	$loop

$fill:
	inc	<worgx
	inc	<worgy

	lda	<ovcnt		; done if < 3 vertices.
	cmp	##3
	bcc	$done
$fil1:
	lda	(<ovx)
$f1:	bit	Dpdone-1	; draw closing edge.
	bvc	$f1
	sta	0xfe00
	lda	(<ovy)
	sta	0xfe02
	sta	DaDva

	bsl	dfpfil		; go fill.
$done:
	pei	<ovx
	jsl	>0,FreHeap
	plp
	rtl

;
; Return outcode of point x,y in acc.
; bit 0	- set if point is left of window,
; bit 1	- right,
; bit 2	- below (y < worgy).
; bit 3	- above (y-1 >= ytop)
;

outcod:
	stz	<temp

	tya			; get y coord.
	dec	a		; dec so N flag set if y <= ytop
	sec
	sbc	<ytop		;   (toggle on exit).
	asl	a		; sign bit to carry.
	rol	<temp		; carry to temp.

	tya			; get y coord.
	sec
	sbc	<worgy		; N flag set if y < worgy.
	asl	a
	rol	<temp

	txa			; get x coord.
	dec	a		; dec so N flag set if x <= xright
	sec
	sbc	<xright		;   (toggle on exit).
	asl	a		; sign bit to carry.
	rol	<temp		; carry to temp.

	txa			; get x coord.
	sec
	sbc	<worgx		; N flag set if x < worgx.
	asl	a
	rol	<temp

	lda	<temp
	eor	##8+2		; correction.
	rts

;	clc			; to subtract ytop+1.
;	tya
;	sbc	<ytop		; carry	set if y >= ytop+1 > ytop.
;	rol	<temp
;
;	sec
;	tya
;	sbc	<worgy		; carry	set if y >= ybottom, fix on exit.
;	rol	<temp
;
;	clc			; to subtract xright+1.
;	txa
;	sbc	<xright		; carry	set if x >= xright+1 > xright.
;	rol	<temp
;
;	sec
;	txa
;	sbc	<worgx		; carry	set if x >= xleft, fix on exit.
;	rol	<temp
;
;	lda	<temp
;	eor	##4+1		; the fix, toggle bits 0,2.
;
;	rts


;
; Clip edge, return carry set if no intersect.
; x,y hold beginpoint, x2,y2 endpoint.
; Note - in real life, this will be done by
; the drawing accelerator (?).
;

clipl:
	clc		; assume intersection.
	php
	phx
	phy
$loop
	lda	1,s
	tay
	lda	3,s
	tax
	bsl	outcod		; compute outcode.
	sta	<cc1		; save it.

	ldx	<x2		; ditto	endpoint.
	ldy	<y2
	bsl	outcod
	sta	<cc2

	ora	<cc1		; trivial accept ?
	bne	$1		; br if	no.
	ply			; get clipped beginpoint.
	plx
	plp			; return carry clear - success.
	rts
$1:
	lda	<cc1		; test trivial reject.
	and	<cc2
	beq	$2
	ply
	plx
	plp
	sec
	rts
$2:
	sec
	lda	<x2
	sbc	3,s
	tax

	sec
	lda	<y2
	sbc	1,s
	tay

	sep	#0x20
	lda	<cc1
	bne	$c1
	brl	$c2
$c1:
	lda	#1

	bit	<cc1
	beq	$10
;
; find y intersection with wxorg
; = y +	dy*(xorg-x)/dx).
;
	rep	#0x20
	txa
	tyx
	tay			; set x	= dy, y	= dx
	sec
	lda	<worgx
	sbc	3,s		; xorg-x
	bsl	xay
	clc
	adc	1,s
	sta	1,s
	lda	<worgx
	sta	3,s
	brl	$loop
$10:
	asl	a
	bit	<cc1
	beq	$20
	rep	#0x20
	txa
	tyx
	tay
	sec
	lda	<xright
	sbc	3,s
	bsl	xay
	clc
	adc	1,s
	sta	1,s
	lda	<xright
	sta	3,s
	brl	$loop

$20
	asl	a
	bit	<cc1
	beq	$30
	rep	#0x20
	sec
	lda	<worgy
	sbc	1,s
	bsl	xay
	clc
	adc	3,s
	sta	3,s
	lda	<worgy
	sta	1,s
	brl	$loop
$30
	asl	a
	bit	<cc1
	beq	$40
	rep	#0x20
	sec
	lda	<ytop
	sbc	1,s
	bsl	xay
	clc
	adc	3,s
	sta	3,s
	lda	<ytop
	sta	1,s
$40:	brl	$loop
$c2:
	lda	#1

	bit	<cc2
	beq	$11
	rep	#0x20
	txa
	tyx
	tay
	sec
	lda	<worgx
	sbc	<x2
	bsl	xay
	clc
	adc	<y2
	sta	<y2
	lda	<worgx
	sta	<x2
	brl	$loop
$11:
	asl	a
	bit	<cc2
	beq	$21
	rep	#0x20
	txa
	tyx
	tay
	sec
	lda	<xright
	sbc	<x2
	bsl	xay
	clc
	adc	<y2
	sta	<y2
	lda	<xright
	sta	<x2
	brl	$loop

$21
	asl	a
	bit	<cc2
	beq	$31
	rep	#0x20
	sec
	lda	<worgy
	sbc	<y2
	bsl	xay
	clc
	adc	<x2
	sta	<x2
	lda	<worgy
	sta	<y2
	brl	$loop
$31
	asl	a
	bit	<cc2
	rep	#0x20
	beq	$41
	sec
	lda	<ytop
	sbc	<y2
	bsl	xay
	clc
	adc	<x2
	sta	<x2
	lda	<ytop
	sta	<y2
$41	brl	$loop


;
; acc *	x / y, result in acc.
; x,y registers	trashed.
;

xay:
	pha

	stz	<sign		; bit 0	= sign of result.

	txa
	bpl	$1
	eor	##-1
	inc	a
	tax
	inc	<sign
$1:
	tya
	bpl	$2
	eor	##-1
	inc	a
	tay
	inc	<sign
$2
	pla
	bpl	$10
	eor	##-1
	inc	a
	inc	<sign

$10:	bit	Dpdone-1
	bvc	$10

	sta	0xfe00
	stx	0xfe04
	sta	DaMul

$20	bit	Dpdone-1
	bvc	$20

	sty	0xfe04
	sta	DaDiv
$30:	bit	Dpdone-1
	bvc	$30
	lda	0xfe00

	lsr	<sign
	bcc	$done
	eor	##-1
	inc	a
$done:	rts

;
; Add vertex to	output list.
; X coord in a,	y coord	in x.
;

outv:
$1:	bit	Dpdone-1
	bvc	$1

	ldy	<ibidx
	bne	$2
	sta	Xcap
	stx	Ycap
	bra	$3
$2:
	sta	0xfe00
	stx	0xfe02
	sta	DaDva
$3:
	sta	(<ovx),y
	txa
	sta	(<ovy),y
	iny
	iny
	sty	<ibidx
	inc	<ovcnt
	rts

	end





1280_Firmware/simple/dfp2.asm

dfpfil:

	lda	<ovcnt
	asl	a
	tay
	lda	(<ovx)
	sta	(<ovx),y
	lda	(<ovy)
	sta	(<ovy),y
	iny
	iny
	sty	<ovcnt
	tya
				; get 10*ovcnt bytes of	stack
	asl	a		; for the various arrays.
	sta	<temp
	asl	a
	asl	a
	asl	a
	adc	<temp
	sta	<temp
	tsc
	sta	<stack
	sec
	sbc	<temp
	tcs

	inc	a
	clc
	sta	<etx
	adc	<ovcnt
	sta	<ety
	adc	<ovcnt
	sta	<etdx
	adc	<ovcnt
	sta	<etdxf
	adc	<ovcnt
	sta	<etdy
	adc	<ovcnt

	sta	<aetx
	adc	<ovcnt
	sta	<aetxf
	adc	<ovcnt
	sta	<aetdx
	adc	<ovcnt
	sta	<aetdxf
	adc	<ovcnt
	sta	<aetdy

	bsl	bldet
	lda	(<ety)
	sta	<ypos
	stz	<etidx
	stz	<aetcnt

$yloop:
	bsl	mrgaet		; move edges from et to	aet.
	lda	<aetcnt
	bit	##2		; aetcnt hosed ?
	beq	$ok
	brl	dfpdon
$ok:
	lda	<aetcnt
	sta	<newcnt
	bne	$1
	inc	<ypos
	lda	<ypos
	cmp	<ymax
	bcc	$yloop
	brl	$done
$1:
	lda	<ypos
	inc	<ypos
$w1:	bit	Dpdone-1
	bvc	$w1

	sta	Ycap
	sta	0xfe02
	ldy	##0
$floop:
	lda	(<aetx),y	; get beginpoint this run.
	tax			; save.
	iny			; get endpoint.
	iny
	lda	(<aetx),y

$w2:	bit	Dpdone-1
	bvc	$w2

	stx	Xcap		; set cap.
	sta	0xfe00		; set endpoint.
	sta	DaDva		; draw pixel run.

	bsl	nextxy		; calc intersection next y.
	cpy	<aetcnt		; time to move to next line ?
	bcc	$floop		; br if	no.

	bsl	srtaet		; remove, sort.
	brl	$yloop

$done:
dfpdon:

	lda	<stack
	tcs
	lda	<temp+8
	sta	DaFlag
	rts
;
; Calculate intersection with next y
; for current aet edge.	 Dec aetdy.
; Dec newcnt if	aetdy =	0, (# of
; edges	left in	aet).
;

nextxy:
	dey
	dey
	ldx	##2
$1:
	lda	(<aetdy),y	; update scan line counter this	edge.
	dec	a
	sta	(<aetdy),y
	bne	$2		; br if	<> 0, calc intersection	next y.
	dec	<newcnt		; update # edges left in aet.
	dec	<newcnt
	bra	$3
$2:
	clc			; calc intersection next scan line.
	lda	(<aetxf),y	; get fractional x position.
	adc	(<aetdxf),y	; add fractional dx.
	sta	(<aetxf),y	; save result for next time.
	lda	(<aetx),y	; get int x position.
	adc	(<aetdx),y	; add int dx (and carry).
	sta	(<aetx),y	; save next x position.
$3:
	iny
	iny
	dex
	bne	$1
	rts

;
;

srtaet:
	lda	<newcnt		; any edges left ?
	bne	$1		; done if no.
	sta	<aetcnt
	rts
$1:
	cmp	<aetcnt		; any get removed ?
	beq	$sort		; br if	no.
	bsr	remdy0		; remove edges with dy = 0.
	lda	<newcnt
	sta	<aetcnt
$sort:
	lda	<aetx
	inc	a
	inc	a
	sta	<temp
$bubbl:
	lda	<aetcnt
	lsr	a
	dec	a
	tax			; # pairs to compare.
	beq	$done
	stz	<sign		; swap flag.

	ldy	##0
$loop:
	lda	(<aetx),y
	cmp	(<temp),y
	bcc	$nxt
	beq	$nxt

	phx
	lda	<aetx
	bsr	$swap
	lda	<aetxf
	bsr	$swap
	lda	<aetdy
	bsr	$swap
	lda	<aetdx
	bsr	$swap
	lda	<aetdxf
	bsr	$swap
	dec	<sign
	plx
$nxt:
	iny
	iny
	dex
	bne	$loop
	bit	<sign
	bmi	$bubbl
$done:	rts

;
; swap element pointed to by y
; with next element.
;
$swap:
	sta	<temp+2
	inc	a
	inc	a
	sta	<temp+4

	lda	(<temp+2),y
	tax
	lda	(<temp+4),y
	sta	(<temp+2),y
	txa
	sta	(<temp+4),y

	rts

;
; remove edges with dy = 0.
;
remdy0:
	ldy	##0
$loop:
	lda	(<aetdy),y
	beq	$sqz
$nxt	iny
	iny
	cpy	<newcnt
	bcc	$loop
	rts
$sqz:
	tyx			; save target index.
$sloop:
	iny
	iny
	lda	(<aetdy),y
	beq	$sloop

	lda	<aetdy
	bsr	$sqeez
	lda	<aetx
	bsr	$sqeez
	lda	<aetxf
	bsr	$sqeez
	lda	<aetdx
	bsr	$sqeez
	lda	<aetdxf
	bsr	$sqeez

	txy
	brl	$nxt


$sqeez:
	pha
	phx			; target index.
	phy			; source index.

	clc
	adc	3,s		; x+a =	addr target -> y
	tay
				; y + a	= source addr -> x
	clc
	lda	1,s
	adc	5,s
	tax

	sec
	lda	<aetcnt
	sbc	1,s
	dec	a
$1:
	mvn	>0,>0

	ply
	plx
	pla
	rts

;
; Add elements from et to aet,
; maintaining sort order on aetx.
;

mrgaet:
	stz	<aetidx
$loop:
	ldy	<etidx
	cpy	<etcnt		; anything left	in edge	table ?
	bcc	$1		; br if	yes.
$ret:	rts			; nothing to do	if no.
$1:
	lda	(<ety),y	; next edge start at current y ?
	cmp	<ypos
	bne	$ret		; done if no.
;
; get et data needed for this edge in aet.
;
	lda	(<etx),y
	sta	<newx
	lda	(<etdx),y
	sta	<dx
	lda	(<etdxf),y
	sta	<dxf
	lda	(<etdy),y
	sta	<dy
	iny			; make and save	index to next et element.
	iny
	sty	<etidx
;
; add et data to aet (maintain sort order on x).
;

	ldy	<aetidx		; get index next aet element
$sloop:
	cpy	<aetcnt		; at end of aet	list ?
	bcs	$append		; br if	yes, add et data to end.
	lda	<newx		; get x	position this edge.
	cmp	(<aetx),y	; < next x in aet ?
	bcc	$insrt		; no, go add to	aet.
	iny
	iny
	bra	$sloop
$insrt:
	lda	<aetx
	bsr	$xpnd
	lda	<aetxf
	bsr	$xpnd
	lda	<aetdx
	bsr	$xpnd
	lda	<aetdxf
	bsr	$xpnd
	lda	<aetdy
	bsr	$xpnd

$append:
	inc	<aetcnt		; update aet size.
	inc	<aetcnt

	lda	<newx
	sta	(<aetx),y
	lda	##0
	sta	(<aetxf),y
	lda	<dx
	sta	(<aetdx),y
	lda	<dxf
	sta	(<aetdxf),y
	lda	<dy
	sta	(<aetdy),y

	iny
	iny
	sty	<aetidx		; save index next aet element.
	brl	$loop

;
; Make room for	new aet	element	by moving
; elements y ..	aetcnt-2 to y+2	.. aetcnt.
;
$xpnd:

	pha
	phx
	phy			; source index.

	sec
	adc	<aetcnt		; aetcnt+a+1 = addr target -> y
	tay
				; aetcnt+a-1 = source addr -> x
	dec	a
	dec	a
	tax

	sec
	lda	<aetcnt
	sbc	1,s
	dec	a
	mvp	>0,>0

	ply
	plx
	pla
	rts

hosed:	brl	dfpdon
;
; Make edge list from array of vertices.
; For each edge	record ymin, xmin, dx, dy.
; Sort the list	in order of increasing y, then x.
;

bldet:
	lda	(<ovx)
	sta	<xin
	lda	(<ovy)
	sta	<yin

	ldy	<ovcnt
$lup:
	dey
	dey
	bmi	hosed
	sec
	lda	<yin
	sbc	(<ovy),y
	beq	$lup

	sta	<sign		; record dir closing edge.

	ldy	##2
	sty	<ibidx
	stz	<etcnt
$loop:
	lda	(<ovx),y
	sta	<newx
	sta	<x2
	lda	(<ovy),y		; get newy.
	sta	<newy
	sta	<y2
	iny
	iny
	sty	<ibidx
	sec
	sbc	<yin			; new y	> old y	?
	sta	<sign1			; save dir this	edge.
	bcs	$newgt			; br if	going up.
;
; swap,	so that	newy > yin
;
	ldx	<yin
	lda	<newy
	sta	<yin
	stx	<newy
	lda	<newx
	ldx	<xin
	sta	<xin
	stx	<newx
	bra	$1
$newgt:
	bne	$1
	brl	$nxtedg
$1:
;
; if prev edge same direction as current edge,
; fudge	the vertex so it doesn't look like
; an edge when it gets to the aet.  This may
; cause	dy = 0,	which will be handled later.
;
	lda	<sign
	eor	<sign1
	bmi	$diff
	bit	<sign1
	bmi	$k1
	inc	<yin
	bra	$diff
$k1:	dec	<newy
$diff:

;
; enter	new edge at end	of list.
;
	ldy	<etcnt
	lda	<xin
	sta	(<etx),y
	lda	<yin
	sta	(<ety),y
;
; search the list for y	>= yin,	then for
; y == yin, x >	xin.
;
	ldy	##-2
$ysrch:
	iny
	iny
	lda	<yin
	cmp	(<ety),y
	bcc	$insert		; if less, insert at y.
$xsrch:
	bne	$ysrch		; if equal, check x, else search on.
	cpy	<etcnt
	beq	$insrtx
	lda	<xin
	cmp	(<etx),y
	bcs	$ysrch
;
; insert xin, yin at et(y)
;
$insert:
	lda	<etx
	bsr	$xpnd
	lda	<etdx
	bsr	$xpnd
	lda	<ety
	bsr	$xpnd
	lda	<etdy
	bsr	$xpnd

	lda	<xin
	sta	(<etx),y
	lda	<yin
	sta	(<ety),y

;
; compute and save etdx, etdy.
; move x2, y2 to xin, yin.
;

$insrtx:
	sec
	lda	<newx
	sbc	<xin
	sta	(<etdx),y

	sec
	lda	<newy
	sbc	<yin
	sta	(<etdy),y

	inc	<etcnt
	inc	<etcnt
$nxtedg:
	lda	<sign1			; save direction this edge.
	beq	$n1			; unless horizontal.
	sta	<sign
$n1
	lda	<x2
	sta	<xin
	lda	<y2
	sta	<yin
	ldy	<ibidx
	cpy	<ovcnt
	bcs	setdxf
	brl	$loop

;
; Make room for	new et element by moving
; elements y ..	etcnt-2	to y+2 .. etcnt.
;

$xpnd:

	pha
	phy			; source index.

	sec
	adc	<etcnt		; etcnt+a+1 = addr target -> y
	tay
				; etcnt+a-1 = source addr -> x
	dec	a
	dec	a
	tax

	sec
	lda	<etcnt
	sbc	1,s
	dec	a
	mvp	>0,>0

	ply
	pla
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; For each entry in the	edge list, calculate	;
; and save the fractional parts	of dy/dx.	;
; It is	assumed	that horizontal	edges have	;
; been eliminated from the edge	table.		;
; Save max y coord in ymax.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setdxf:
	lda	<newy
	inc	a
	sta	<ymax
;
; abs(y/x)
;
	ldy	##0
$loop:
	lda	(<etdy),y
	sta	0xfe04		; divisor = dy (always > 0).
	bne	$nz
	inc	a
	sta	0xfe04
	dec	a
$nz:
	inc	a
	sta	(<etdy),y	; convert to line count.

	lda	(<etdx),y	; dx

	sta	<sign		; save sign of dx.
	bpl	$1		; convert to abs(dx).
	eor	##-1
	inc	a
$1
	sta	0xfe02		; dividend = abs(dx)
	stz	0xfe00

	sta	DaDiv
$w1	bit	Dpdone-1
	bvc	$w1

;
; If dx	< 0, set quotient = real quotient - 1.
; This simplifies things later on when we're
; dealing with the fractional part of dx/dy.
;
	lda	0xfe00		; get quotient.
	bit	<sign		; make quotient	< 0 if dx < 0.
	bpl	$2
	eor	##-1		; dx is	< 0.
;	inc	a		; NO !!! quotient - 1.
$2	sta	(<etdx),y

;
; get fractional part from remainder.
;

	lda	0xfe02		; get remainder	of dx/dy.
	and	##0xfff		; mask off sign	bits.
	sta	0xfe00		; mult * 2**12.
	stz	0xfe02
	sta	DaDiv		; (same	divisor	as last	time).
$w2	bit	Dpdone-1
	bvc	$w2

	lda	0xfe00		; get 12 bit quotient.
	asl	a		; convert to 16	bit.
	asl	a
	asl	a
	asl	a
;
; If dx	< 0, negate fractional part.
; If fraction =	0, inc quotient	above
; (i.e.	make it	the correct quotient).
;

	bit	<sign
	bpl	$3
	eor	##-1
	inc	a
	bne	$3

	tax
	lda	(<etdx),y	; frdx = 0, correct dx.
	inc	a
	sta	(<etdx),y
	txa
$3:
	sta	(<etdxf),y

	iny
	iny
	cpy	<etcnt
	bcs	$done
	brl	$loop
$done:
	rts

dfpend:
	end




1280_Firmware/simple/dispa.ini
;
; powerup routine for dispatcher prom
;
	dcw	0x1549		; the magic word for init proms.
	brl	setup
	dcs	"AED 1280 (2) Rev 1.3\0"
	dcb	1
	dcb	3

dltab:
	dcw	intend-dispa
	dcw	dispa
	dcw	Dispa

	dcw	0

setup:
	php
	per	dltab
	jsl	>0,DlTabl
	bcc	$done
	rep	#0x20
	inc	Inierr
$done	plp
	rts
;
; This setup for prom-resident
; dispatcher, primitives, and decoding routines.
;

;;;;setup:
	php
	rep	#0x20
	per	dispa
	pla
	sta	>0,Dispa+1
	sep	#0x20
	lda	#0x5c
	sta	>0,Dispa
	lda	#ROM
	sta	>0,Dispa+3
	plp
	rts		
		
	end




1280_Firmware/simple/elp.asm

; Ellipse generator.  See /u0/roy/elp/fibelp.c
;
;

;
; Colorware compatible version of ellipse.
;

elp:	php
	sep	#0x30
	jsl	>0,Getb		; get x size.
	tax
	jsl	>0,Getb		; get y size.
	tay
	jsl	>0,Getb		; get junk.
$1:	bit	Dpdone		;wait dpu done
	bvc	$1
	rep	#0x20
	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap	
	pea	##0		; ellipse flag
	cpx	#0		; kludge.
	beq	$done
	phk
	bsl	ellips		; draw ellipse.
$done	pla			; clean up stack.
	plp
	rtl

dfc:	php
	sep	#0x30
	lda	#128+64		; fat circle flag.
	bra	dcl1
dcl:
	php
	sep	#0x30
	lda	#128		; normal circle flag.
dcl1:	pha
	pha
	jsl	>0,Getb	
	tax
	tay
$1:	bit	Dpdone
	bvc	$1	
	rep	#0x20
	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap
	cpx	#0
	bne	$2
	ldx	<color
	stx	Clp
	bra	$done
$2:	phk
	bsl	ellips
$done:	pla
	plp
	rtl		

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine draws an ellipse centered;
; at Xcap, Ycap with axes parallel to	;
; the x,y axes.  Enter with x and y 	;
; sizes (16 bits) in x,y registers.	;
; All registers preserved.		;
; Bits 15 and 14 of the word below the 	;
; return address indicate whether the	;
; ellipse is a circle (15 set) and if	;
; so, a fat circle (14).  Caller must	;
; clean up stack.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

ellips:

;
; Direct page (stack) scratch:
;

$fx	equ	0
$fy	equ	4
$fxx	equ	8
$fyy	equ	12

$falpha	equ	16
$fX	equ	20
$fY	equ	24
$fXY	equ	28

$absfX	equ	32
$absfY	equ	36
$abfXY	equ	40

$axx	equ	44
$byy	equ	48

;	Int variables.
$xandy	equ	52
;$ox	equ	54
$px	equ	56
$py	equ	58
$mx	equ	60
$my	equ	62
$xsemi	equ	64
$prod	equ	66
$plier	equ	68
$plcnd	equ	70
$savx	equ	72
$savy	equ	74
$nbytes	equ	$savy+2	; amount of stack needed for dir page.
$fcflag equ	$nbytes+12	; bit 15 set if drawing circle,
				; bit 14 set if fat circle.

	php
	rep	#0x30
	phd
	pha
	phx
	phy

	sec
	tsc
	sbc	##$nbytes
	tcs
	inc	a
	tcd

;	
; Init coordinates of real ellipse (px,py),(mx,my)
; to (xsemi,0).
;
	stx	<$xsemi
	stx	<$px
	txa
	eor	##-1
	inc	a
	sta	<$mx
	stz	<$py
	stz	<$my

;
; adjust Xorg, Yorg so that the
; ellipse is centered at 0,0.
;
	lda	Xorg
	sta	<$savx
	sec
	sbc	Xcap
	sta	Xorg
	lda	Yorg
	sta	<$savy
	sec
	sbc	Ycap
	sta	Yorg

;
; Compute coefficients axx and byy of x**2 and y**2
; in the ellipse equation, and second partials
; fxx, fyy = 2axx, 2byy.
;
	tyx			; Square ysemi.
	bsl	$mult		; Get low word in acc, high in x.
	sta	<$axx		; axx = ysemi * ysemi.
	stx	<$axx+2

	asl	a		; Set fxx = 2*axx.
	sta	<$fxx
	txa
	rol	a
	sta	<$fxx+2

	ldx	<$xsemi		; Square xsemi.
	txy
	bsl	$mult		; Get low word in acc, high in x.
	sta	<$byy		; byy = xsemi * xsemi.
	stx	<$byy+2

	asl	a		; Set fyy = 2*byy.
	sta	<$fyy
	txa
	rol	a
	sta	<$fyy+2
		
;
; Init first partials fx, fy.
;
	stz	<$fy		; fy = 0.
	stz	<$fy+2
;
; Init fx = xsemi * fxx.  Since fxx is a long,
; this takes some doing.
;
	ldx	<$xsemi
	ldy	<$fxx
	bsl	$mult		; Low word in acc, high in x.

	sta	<$fx		; Save partial result low word.
	stx	<$fx+2		; Ditto high word.  Partial result
				; is complete if fxx high word = 0.
	
	ldx	<$fxx+2		; fxx high = 0 ?
	beq	$1		; Branch if yes, saved a multiply.

	ldy	<$xsemi		; Oh well, we tried.
	bsl	$mult		; Get low word in acc, high should
	clc			; be zero.
	adc	<$fx+2
	sta	<$fx+2

$1
;
; Init decision variable falpha.
;
	stz	<$falpha
	stz	<$falpha+2
;
; This is the main loop.
;

$loop
	bsl	$plot		; plot 4 points.
;	
; Set fX = falpha + axx - fx.
;
	lda	<$falpha
	clc
	adc	<$axx	 
	tax			; x = axx+falpha low.
	lda	<$falpha+2	; a = falpha high.
	adc	<$axx+2		; a = falpha+axx high 
	tay			; save in y.
;
; Now x,y = axx+falpha, subtract fx.
;
	sec
	txa
	sbc	<$fx
	sta	<$fX
	sta	<$absfX
	tya
	sbc	<$fx+2
	sta	<$fX+2
	sta	<$absfX+2
;
; Set fY = falpha + byy + fy.
;
	lda	<$falpha
	clc
	adc	<$byy	 
	tax			; x = byy+falpha low.
	lda	<$falpha+2	; a = falpha high.
	adc	<$byy+2		; a = falpha+byy high 
	tay			; save in y.
;
; Now x,y = byy+falpha, add fy.
;
	clc
	txa
	adc	<$fy
	sta	<$fY
	sta	<$absfY
	tax			; save for fXY below.
	tya
	adc	<$fy+2
	sta	<$fY+2
	sta	<$absfY+2
	tay			; save for fXY below.
;
; Set fXY = fY + fX - falpha.  fY is in x,y registers now.
;
	txa
	clc
	adc	<$fX
	tax			; x = fY + fX low.
	tya			; a = fY high.
	adc	<$fX+2		; a = fY + fX high 
	tay			; save in y.
;
; Now x,y = fX + fY, subtract falpha.
;
	sec
	txa
	sbc	<$falpha
	sta	<$fXY
	sta	<$abfXY
	tya
	sbc	<$falpha+2
	sta	<$fXY+2
	sta	<$abfXY+2
;
; Now compute absolute values of fX, fY, fXY.
;
	ldx	##0

	bit	<$fXY+2
	bpl	$10		; Branch if fXY not negative.
	txa
	sec
	sbc	<$fXY
	sta	<$abfXY
	txa
	sbc	<$fXY+2
	sta	<$abfXY+2
$10
	bit	<$fX+2
	bpl	$11		; Branch if fX not negative.
	txa
	sec
	sbc	<$fX
	sta	<$absfX
	txa
	sbc	<$fX+2
	sta	<$absfX+2
$11
	bit	<$fY+2
	bpl	$12		; Branch if fY not negative.
	txa
	sec
	sbc	<$fY
	sta	<$absfY
	txa
	sbc	<$fY+2
	sta	<$absfY+2
$12
;
; Now find the smallest of absfX, absfY, abfXY, and
; set up to move accordingly.
;	R1 : absfX < absfY
;	R2 : absfY < absXY
;	R3 : absfX < abfXY.
;
;	if(R1)
;		if(R3) move in x direction
;		else move in x and y.
;	else
;		if(R2) move in y direction
;		else move in x and y.
; Note - for a circle we can be sure R1 is false.
;
;
; Evaluate R1 (absfX - absfY < 0)
;
	stz	<$xandy		; Shared code flag for move in 
				; x and y.
	bit	<$fcflag
	bmi	$cir

	sec
	lda	<$absfX
	sbc	<$absfY
	lda	<$absfX+2
	sbc	<$absfY+2
	bcc	$chkR3		; R1 true, check R3.
;
; R1 false, check R2 (absfY - abfXY < 0).		
;
$cir:	sec
	lda	<$absfY
	sbc	<$abfXY
	lda	<$absfY+2
	sbc	<$abfXY+2
	bcc	$20		; R1 false, R2 true, move in X,Y.
	dec	<$xandy
$20	bra	$movy		; R1 false, R2 false, move in Y.
	
;
; R1 true, check R3 ( absfX - abfXY < 0).
;
$chkR3
	sec
	lda	<$absfX
	sbc	<$abfXY
	lda	<$absfX+2
	sbc	<$abfXY+2
	bcc	$movx
	dec	<$xandy		; R1 true, R3 false, move in X,Y.

$movy
	dec	<$my
	inc	<$py

	clc			; fy += fyy
	lda	<$fy
	adc	<$fyy
	sta	<$fy
	lda	<$fy+2
	adc	<$fyy+2
	sta	<$fy+2

	bit	<$xandy		; move in x and y ?
	bpl	$movy1		; br if no.
	bit	<$fcflag	; yes, doing fat circle ?
	bvc	$movx		; br if no.
	bsl	$plot		; yes, plot at new y before moving x.
	bra	$movx		; continue as for normal circle/ellipse.
$movy1
	lda	<$fY
	sta	<$falpha
	lda	<$fY+2
	sta	<$falpha+2
	bra	$cont
;
; R1 true, R3 true, move in X.
;
$movx	
	dec	<$px
	inc	<$mx

	sec			; fx -= fxx
	lda	<$fx
	sbc	<$fxx
	sta	<$fx
	lda	<$fx+2
	sbc	<$fxx+2
	sta	<$fx+2

	bit	<$xandy
	bmi	$30

	lda	<$fX
	sta	<$falpha
	lda	<$fX+2
	sta	<$falpha+2
	bra	$cont
$30
	lda	<$fXY
	sta	<$falpha
	lda	<$fXY+2
	sta	<$falpha+2
$cont
	bit	<$fcflag	; doing a circle ?
	bmi	$ccont		; br if yes.
	bit	<$px		; ellipse is done when px < 0.
	bmi	$done
	brl	$loop
$ccont	lda	<$px		; circle is done when
	cmp	<$py		; py > px.
	bcc	$done
	brl	$loop	
$done
	rep	#0x30
	lda	<$savx
	sta	Xorg
	lda	<$savy
	sta	Yorg

	clc
	tsc
	adc	##$nbytes
	tcs

	ply
	plx
	pla
	pld
	plp
	rtl
;								
; Plot the 4 points
; (px,py),(px,my),(mx,my),(mx,py).
; If we're doing a circle, also plot
; (py,px),(my,px),(my,mx),(mx,py).
;
$plot:
	php
	sep	#0x20
	ldx	<$px
	stx	Xcap
	ldx	<$py
	stx	Ycap
	lda	DaColr
	sta	Clp		; (px,py)
	
	ldx	<$my
	stx	Ycap
	sta	Clp		; (px,my)

	ldx	<$mx
	stx	Xcap
	sta	Clp		; (mx,my)

	ldx	<$py
	stx	Ycap
	sta	Clp		; (mx,py)

	bit	<$fcflag+1
	bmi	$cplot
	plp
	rts
$cplot:
	ldx	<$px
	stx	Ycap
	ldx	<$py
	stx	Xcap
	sta	Clp		; (py,px)
	
	ldx	<$my
	stx	Xcap
	sta	Clp		; (my,px)

	ldx	<$mx
	stx	Ycap
	sta	Clp		; (my,mx)

	ldx	<$py
	stx	Xcap
	sta	Clp		; (py,mx)
	plp
	rts
;
; Unsigned 16 bit multiply.
; Multiplies contents of x,y registers.
; Product low word in acc, high in x.
;

$mult
	lda	##0		; init product low word.
	sta	<$prod		; ditto high word.
	stx	<$plier		; Save multiplier 
	sty	<$plcnd		; and multiplicand.

	lda	##0
	ldy	##16		; bit count.

$mloop
	lsr	<$plier
	bcc	$m1
	clc
	adc	<$plcnd
$m1
	ror	a
	ror	<$prod
	dey
	bne	$mloop
	tax
	lda	<$prod
	rts

	end




1280_Firmware/simple/encode.asm
;
; Colorware compatible encoding scheme routines.
; Entries :
;		Getb	- returns byte in accumulator (high byte = 0).
;		Getw	- returns 16 bit word in acc.
;		Gdxdy	- returns 2 16 bit signed numbers in x, y.
;		Gcoor	- returns coordinate pair in x,y.
;		Sendb	- sends acc low byte (unsigned).
;		Sendw	- sends 16 bit unsigned value in acc.
;		Scoor	- sends coord pair in x,y registers.
;
; Note - only the 8 bit binary coordinate encoding scheme
;	 can fully support 11 bits of x, and signed x,y.
;

getb:
	php
	sep	#0x20
	lda	<otype
	bne	$m
	plp
	jmp	>0,Get
$m:
	cmp	#'M'
	bne	$h
	jsl	>0,Get
	asl	a
	asl	a
	asl	a
	asl	a
	pha
	jsl	>0,Get
	xba
	lda	#0
	xba
	and	#0xf
	ora	1,s
	sta	1,s
	pla
	plp
	rtl


$h:
	cmp	#'H'
	bne	$d
	rep	#0x30
	phx
	phy
	sep	#0x30
$1:	jsl	>0,Get
	bsl	xtob
	bcs	$1
	asl	a
	asl	a
	asl	a
	asl	a
	pha
	jsl	>0,Get
	bsl	xtob
	ora	1,s	
	sta	1,s
	pla
	rep	#0x30
	and	##0xff
	ply
	plx
	plp
	rtl

$d:
	cmp	#'D'
	bne	$7
	rep	#0x20
	bsl	decin
	and	##0xff
	plp
	rtl
$7:
	rep	#0x20
	jsl	>0,Get
	and	##0x7f
	plp
	rtl

	
getw:
	php
	sep	#0x20
	lda	<otype
	bne	$hm
	jsl	>0,Get		; get high byte
	sta	<iotemp		; save it.
	jsl	>0,Get		; get low byte.
	xba			; move it to acc high byte.
	lda	<iotemp		; get high byte.
	xba
	plp
	rtl			; thats it.
$hm:
	cmp	#'M'
	beq	$h0
	cmp	#'H'
	bne	$d
$h0	jsl	>0,Getb		; get high byte.
	pha
	jsl	>0,Getb		; low byte.
	xba
	pla			
	xba
	plp
	rtl		

$d:
	cmp	#'D'
	bne	$7
	bsl	decin
	plp
	rtl

$7:
	jsl	>0,Get		; get high byte.
	and	#0x7f
	sta	<iotemp
	jsl	>0,Get		; get low byte.
	asl	a
	lsr	<iotemp
	ror	a
	xba
	lda	<iotemp
	xba
	plp
	rtl


gdxdy:
	php
	rep	#0x30
	pha
	sep	#0x20
	lda	<otype
	bne	$hm
	rep	#0x20
	jsl	>0,Get	
	and	##0xff
	bit	##0x80
	beq	$1
	ora	##0xff00
$1:
	tax
	jsl	>0,Get
	and	##0xff
	bit	##0x80
	beq	$2
	ora	##0xff00
$2:
	tay
	pla
	plp
	rtl

$hm:
	cmp	#'M'
	beq	$h0
	cmp	#'H'
	bne	$d
$h0:	rep	#0x30
	jsl	>0,Getb
	bit	##0x80
	beq	$h1
	ora	##0xff00
$h1:	tax
	jsl	>0,Getb
	bit	##0x80
	beq	$h2
	ora	##0xff00
$h2:	tay
	pla
	plp
	rtl

$d:	cmp	#'D'
	bne	$7
	rep	#0x30
	bsl	decin
	tax

	bsl	decin
	tay
	pla
	plp
	rtl

$7:
	rep	#0x20
	jsl	>0,Get
	and	##0x7f
	bit	##0x40
	beq	$71
	ora	##0xff80
$71:	tax
	jsl	>0,Get
	and	##0x7f
	bit	##0x40
	beq	$72
	ora	##0xff80
$72:	tay
	pla
	plp
	rtl

	
gcoor:
	php
	rep	#0x20
	pha
	sep	#0x30
	lda	<ctype
	bne	$m

	jsl	>0,Get		; get high x,y bits.
	tax			; save it.
	and	#15		; get y bits.
	sta	<iotemp+3	; save y high byte.
	txa			; get x bits.
	lsr	a		; move em down.
	lsr	a
	lsr	a
	lsr	a

	sta	<iotemp+1	; save x high byte.
	jsl	>0,Get		; get x low byte.
	sta	<iotemp		; now <iotemp is x coord.

	jsl	>0,Get
	sta	<iotemp+2	; save low byte y.
$done:
	rep	#0x30
	ldx	<iotemp
	ldy	<iotemp+2
	pla
	plp
	rtl			; dots all folks.


$m:
	cmp	#'M'
	bne	$h
$m1:	jsl	>0,Get
	sec
	sbc	#0x30
	cmp	#0x10
	bcs	$m1

	tax
	and	#0x3
	sta	<iotemp+3		; y bits 8,9.
	txa
	lsr	a
	lsr	a
	and	#0x3			; x bits 8,9.
	sta	<iotemp+1

	jsl	>0,Get			; x bits 4,5,6,7.
	asl	a
	asl	a
	asl	a
	asl	a
	sta	<iotemp

	jsl	>0,Get			; x bits 0,1,2,3.
	and	#0xf
	tsb	<iotemp

	jsl	>0,Get			; y bits 4,5,6,7.
	asl	a
	asl	a
	asl	a
	asl	a
	sta	<iotemp+2

	jsl	>0,Get			; y bits 0,1,2,3.
	and	#0xf
	tsb	<iotemp+2

	brl	$done

$h:
	cmp	#'H'
	bne	$d
$h1:	jsl	>0,Get
	bsl	xtob
	bcs	$h1

	tax
	and	#0x3
	sta	<iotemp+3		; y bits 8,9.
	txa
	lsr	a
	lsr	a
	and	#0x3			; x bits 8,9.
	sta	<iotemp+1

	jsl	>0,Get			; x bits 4,5,6,7.
	bsl	xtob
	asl	a
	asl	a
	asl	a
	asl	a
	sta	<iotemp

	jsl	>0,Get			; x bits 0,1,2,3.
	bsl	xtob
	and	#0xf
	tsb	<iotemp

	jsl	>0,Get			; y bits 4,5,6,7.
	bsl	xtob
	asl	a
	asl	a
	asl	a
	asl	a
	sta	<iotemp+2

	jsl	>0,Get			; y bits 0,1,2,3.
	bsl	xtob
	and	#0xf
	tsb	<iotemp+2

	brl	$done

$d:
	cmp	#'D'
	bne	$7
	rep	#0x30
	bsl	decin
	tax
	bsl	decin
	tay
	pla
	plp
	rtl

$7:
	jsl	>0,Get		; get x9..7x10y9..7
	tax			; save it.
	and	#7		; get y bits.
	sta	<iotemp+3	; store where they belong.
	txa			; get x bits.
	lsr	a		; shift out y bits.
	lsr	a
	lsr	a

	lsr	a		; x10 to carry.
	bcc	$71
	ora	#8
$71:
	sta	<iotemp+1	; store where they belong.
	jsl	>0,Get		; get low byte of x.
	asl	a
	lsr	<iotemp+1
	ror	a
	sta	<iotemp
	jsl	>0,Get		; low byte of y.
	asl	a
	lsr	<iotemp+3
	ror	a
	sta	<iotemp+2
	brl	$done


sendb:
	php
	rep	#0x20
	pha
	sep	#0x20
	lda	<rtype
	bne	$m
	rep	#0x20
	pla
	plp
	jmp	>0,Send

$m:
	cmp	#'M'
	bne	$h
	rep	#0x30
	phx
	phy
	sep	#0x30
	lda	5,s
	lsr	a
	lsr	a
	lsr	a
	lsr	a
	ora	#'0'
	jsl	>0,Send
	lda	5,s
	and	#0xf
	ora	#'0'
	jsl	>0,Send
	rep	#0x30
	ply
	plx
	pla
	plp
	rtl

$h:
	cmp	#'H'
	bne	$d
	rep	#0x30
	phx
	phy
	sep	#0x30
	lda	5,s
	bsl	btox		; convert low acc to 2 hex dig.
	xba			; get ms digit in low acc.
	jsl	>0,Send		; send it.
	xba			; get ls digit.
	jsl	>0,Send		; send it.
	rep	#0x30
	ply
	plx
	pla
	plp
	rtl

$d:
	cmp	#'D'
	bne	$7
	rep	#0x20
	lda	1,s
	and	##0xff
	bsl	decout
	lda	##0xd
	jsl	>0,Send
	pla
	plp
	rtl
$7:
	lda	1,s
	and	#0x7f
	jsl	>0,Send
	rep	#0x20
	pla
	plp
	rtl

sendw:
	php
	rep	#0x20
	pha
	sep	#0x20
	lda	<rtype
	bne	$hm

	rep	#0x20
	pla
	xba	
	jsl	>0,Send		; send high byte
	xba
	plp
	jmp	>0,Send		; send low byte

$hm:
	cmp	#'D'
	beq	$d
	cmp	#'7'
	beq	$7
	rep	#0x20
	pla
	xba			; get high byte.
	jsl	>0,Sendb	; (preserves acc).
	xba
	plp
	jmp	>0,Sendb
	

$d:
	rep	#0x20
	pla
	bsl	decout
	lda	##0xd
	jsl	>0,Send
	plp
	rtl
$7:
	rep	#0x20
	lda	1,s
	asl	a		; bit 7 to high byte.
	xba			; swap high,low bytes.
	jsl	>0,Send		; send high byte.
	xba
	lsr	a
	and	##0x7f
	jsl	>0,Send
	pla
	plp
	rtl

scoor:
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x20
	lda	<ctype
	bne	$m

	lda	3+1,s		; high byte x.
	asl	a
	asl	a
	asl	a
	asl	a
	sta	<iotemp
	lda	1+1,s		; high byte y.
	and	#0xf
	ora	<iotemp
	jsl	>0,Send
	lda	3,s		; low byte x.
	jsl	>0,Send
	lda	1,s		; low byte y.
	jsl	>0,Send
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rtl

$m
	cmp	#'M'
	bne	$h
	sep	#0x30
	lda	4,s		; x high byte.
	asl	a
	asl	a
	and	#0xc
	ora	2,s		; y high byte.
	ora	#0x30		; make modified hex.
	jsl	>0,Send

	lda	3,s		; x low byte.
	lsr	a		; high nibble.
	lsr	a
	lsr	a
	lsr	a
	ora	#0x30
	jsl	>0,Send

	lda	3,s		; x low low nibble.
	and	#0xf
	ora	#0x30
	jsl	>0,Send

	lda	1,s		; y low high nibble.
	lsr	a
	lsr	a
	lsr	a
	lsr	a
	ora	#0x30
	jsl	>0,Send

	lda	1,s		; y low low nibble.
	and	#0xf
	ora	#0x30
	jsl	>0,Send

	brl	$cropt		; if opt(2,1) send cr.

$h
	cmp	#'H'
	bne	$d
	sep	#0x30
	lda	4,s		; x high byte.
	asl	a
	asl	a
	and	#0xc
	ora	2,s		; y high byte.
	bsl	btox
	jsl	>0,Send
	lda	3,s		; x low byte.
	bsl	btox
	xba
	jsl	>0,Send
	xba
	jsl	>0,Send
	lda	1,s		; y low byte.
	bsl	btox
	xba
	jsl	>0,Send
	xba
	jsl	>0,Send
$cropt
	sep	#0x20
	lda	<tekpri
	bit	#2
	bne	$cr1
	lda	#13
	jsl	>0,Send
$cr1
	brl	$done

$d:
	cmp	#'D'
	bne	$7
	rep	#0x30
	txa
	bsl	decout
	lda	##0x0d
	jsl	>0,Send
	tya
	bsl	decout
	lda	##0x0d
	jsl	>0,Send
	brl	$done
;
; modified for 11 bits of x.
; x10 goes where y10 should.
;

$7:
	rep	#0x30
	stx	<iotemp
	sty	<iotemp+2
;
; copy x10 to y10.
;
	lda	##1024
	and	<iotemp
	tsb	<iotemp+2

	asl	<iotemp+2
	txa
	lsr	a
	lsr	a
	lsr	a
	sep	#0x30
	and	#0x70
	ora	<iotemp+3
	jsl	>0,Send

	txa
	and	#0x7f
	jsl	>0,Send

	tya
	and	#0x7f
	jsl	>0,Send
	brl	$done

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to convert incoming	;
; decimal digits string to binary.	;
; Returns unsigned value in acc, with	;
; minus flag set if string preceeded 	;
; by '-'.				;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

decin:

;
; local temps etc.
;
$temp	equ	edtemp
$result	equ	edtemp+2

	rep	#128		; assume positive value.
	php
	rep	#0x20
	stz	<$temp
	stz	<$result
	sep	#0x20		; 8 bit mem.

$1:
	jsl	>0,Get
	cmp	#'-'		; minus sign ?
	bne	$2		; br if no.
	lda	1,s		; get callers psw.
	eor	#128		; toggle callers minus flag.
	sta	1,s
	bra	$1		; gobble til decimal digit comes.
$2:
	sec			; test for decimal digit.
	sbc	#'0'
	cmp	#10
	bcs	$1		; br if not decimal digit.
	sta	<$result	; save partial result.
	bra	$nxt		; get rest of digits.

$isdec	rep	#0x21		; 16 bit mem, clear carry.
	asl	<$result	; mult partial times 2.
	lda	<$result
	asl	a		; partial times 4.
	asl	a		; partial times 8.
	adc	<$result	; get partial times 10
	adc	<$temp		; add value current digit.
	sta	<$result	; save new partial result.
$nxt:
	jsl	>0,Get
	sep	#0x21		; 8 bit mem, set carry.
	sbc	#'0'
	sta	<$temp		; save value of (possible) digit.
	cmp	#10		
	bcc	$isdec		; br if yes, update partial result.
	rep	#0x20
	lda	<$result
	plp
	bmi	$neg
	rts
$neg	php
	rep	#0x20
	eor	##-1
	inc	a
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to send the (unsigned)	;
; value in acc in decimal format.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

decout:
	php
	rep	#0x30
	pha
	phx
	phy
;
; point iotemp at table of powers of ten
;
	per	$tens
	plx
	stx	<edtemp
	phk
	phk
	plx
	stx	<edtemp+2

	ldy	##-2
;
; inc y until 10**y > acc.
;
$1:
	iny
	iny
	cmp	[<edtemp],y	; acc >= ten**y ?
	bcc	$4		; br if less.
	bne	$1		; loop if greater.
	iny
	iny
	bra	$4	
; 
; while(--y > 0)	(while acc >= 10)
; 	x = '0'
; 	while(acc >= 10**y)
;		acc -= 10**y
;		x++
;	output(x)
; output(acc + '0')
;
$2:
	sbc	[<edtemp],y	; subtract 10**y.
	inx			; inc coefficient of 10**y.
$22:	cmp	[<edtemp],y	; acc >= 10**y ?
	bcs	$2		; br if yes.
$3:
	pha			; save val being converted.
	txa			; get decimal digit.
	jsl	>0,Send
	pla			; recover val to convert.
$4:
	ldx	##'0'		; init coefficient of 10**y.
	dey			; down to onesies ?
	dey
	beq	$done
	bpl	$22		; br if no.
$done:
	ora	##'0'		; convert acc to decimal digit.
	jsl	>0,Send
	
	ply
	plx
	pla
	plp
	rts

$tens:	dcw	0
	dcw	10
	dcw	100
	dcw	1000
	dcw	10000
	dcw	-1



;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to convert low byte of 	;
; acc to 2 hex digits, most significant	;
; digit in b.				;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

btox:
	php
	sep	#0x20
	pha			; save byte to convert.
	lsr	a		; get high nibble.
	lsr	a
	lsr	a
	lsr	a
	ora	#'0'		; add 0x30
	cmp	#'9'+1		; > '9 ?
	bcc	$1		; br if no.
	adc	#6		; add 7 (6+carry) to get 'A..'F'.
$1:	xba			; save hex digit in b.
	pla			; get byte to convert.
	and	#0xf		; convert low nibble.
	ora	#'0'
	cmp	#'9'+1
	bcc	$2
	adc	#6		; add 7 to get A..F.
$2:	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to convert hex digit in	;
; acc to binary if poss. Return original;
; char w carry set if not hex.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

xtob:
	clc
	php
	sep	#0x31		; 8 bit m,x, set carry.
	tax
	sbc	#'0'
	cmp	#10
	bcc	$done		; br if decimal digit.
	txa			; get original char.
	ora	#0x20		; convert upper to lower case.
	sbc	#'a'		; carry still set.
	cmp	#6
	bcc	$1		; br if hex.
	txa			; not hex, restore original char.
	plp
	sec
	rts
$1:	adc	#10		; carry still clear
$done:
	plp
	rts
encend:
	end




1280_Firmware/simple/get.asm

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Wait for byte from host or	;
; keyboard if in local mode.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

get:
	php
	sep	#0x20
$loop:
	bit	<locsw		; in local mode ?
	bmi	$local		; br if yes.
	lda	<cdmflg		; doing command dma ?	
	bne	$getcdm		; br if yes.
	bit	PolDev		; command out ?
	bpl	$serial		; br if no, check serial input.
;
; get byte from parallel interface.
;
	plp
	jmp	>0,Getpar

;
; get command dma byte.
;
$getcdm:
;	lda	Cdmsw
;	ora	PolDev+1
;	bpl	$getcdm
;	plp
;	jmp	Getcdm

	bit	<cdmsw		; time to get read word from host?
	bpl	$read		; branch if yes
	stz	<cdmsw		; reset 'next word flag'
	lda	#0		; clear acc high byte.
	xba
	lda	<cdmbuf+1	; get the (buffered) data byte.
	plp
	rtl
$read:
	lda	PolDev+1	; command dma word avail (bit 7) ?
	bpl	$read		; branch if no, wait some more.
	sta	<cdmsw		; set the 'read high byte next' flag.
	rep	#0x20
	lda	CdmPrt		; get data word from host.
	sta	<cdmbuf		; save high byte for next caller.
	sta	DmaEna		; turn on data flag.
	and	##0xff		; return low byte to caller.
$done:	plp			; restore callers m/x mode
	rtl			; and return.
;
; get host serial data if any in queue.
;
$serial:
	bit	Iqcnt2+1	; anything in serial input q ?
	bpl	$loop		; go wait some more if no.
	plp			; yes, jump to dequeuing routine.
	jmp	>0,GetHst

;
; Here in local mode, get
; next non-special key.
;
$local:
	phk
	bsl	chkkbd		; go get key (if ASCII).
	bcs	$loop		; br if key was not ASCII.
	rep	#0x20
	and	##0xff
	plp
	rtl


send:
	php
	sep	#0x20
	bit	<sifval
	bmi	$111
	bvs	$11
	plp
	jmp	>0,SndHst
$11:
	plp
	jmp	>0,Dchar
$111:
	plp
	jmp	>0,Putpar

sndend:


	end







1280_Firmware/simple/hreset.asm

reset:	jmp	(0xffec)
intend:
	end




1280_Firmware/simple/intend.asm
;
; end of interpreter prom.
;
intend:
	end




1280_Firmware/simple/intrp.asm

init:
	sep	#0x20
	stz	DmaCtl		; make sure data flag is off.
	stz	ParOut+1	; ditto parallel interface signals.
	stz	ParStat		; ditto ram copy of parallel signals.
	
	rep	#0x30
	lda	StkBas
	tcs
	cli
	
	lda	##Intdrp
	tcd

;
; get heap if not already done and 
; init direct page.
;
	bsl	inibuf

	sep	#0x20
	lda	#1
	sta	Leds
	lda	#2
	sta	<color
	sta	<ocolor
	sta	<acolor
	lda	#0xff
	sta	<wmask
	sta	<rmask

	lda	#vbmask
$w1:	bit	Vbflag
	bne	$w1
$w2:	bit	Vbflag
	beq	$w2
	sta	DaRst		; flicker free reset.

	bsl	eeinit		; set defaults from eeprom.
;
;flush keyboard and host queues.
;need a kernel routine to do this.
;

$w14:	bit	Iqcnt3+1
	bpl	$w15
	jsl	>0,GetKey
	bcc	$w14

	lda	<autovt		; don't flush host if it's for VT100.
	bne	$w15
$w15:	bit	Iqcnt2+1
	bpl	$w11
	jsl	>0,GetHst
	bcc	$w15

$w11:	bit	Dpdone		; dpu busy ?
	bvc	$w11		; wait if yes.
	rep	#0x20
	stz	Xorg
	stz	Yorg
	stz	Xwbot
	stz	Ywbot
	lda	##0x500
	sta	Xwtop
	lda	##0x400
	sta	Ywtop
	sep	#0x20
	stz	DaBclr		; set bkgrnd color = 0.
	jsl	>0,Erase	; erase screen.
$w12:	bit	Dpdone		; dpu busy ?
	bvc	$w12		; wait if yes.
	lda	#0x20		; select overlay plane.
	sta	Capctl
	jsl	>0,Erase	; erase overlay plane.
$w13:	bit	Dpdone		; dpu busy ?
	bvc	$w13		; wait if yes.

	stz	Capctl

	stz	Blink
	bsl	blkini		; init blink table
	bsl	cltini		; set up color table.
	bsl	chinit		; init alpha parameters.
	sep	#0x20
	lda	<color
	sta	DaColr
	sta	Rbovcl

	lda	#1		; set default direction for
	sta	<sucbyt		; non-aoi pixel transfers
				; (x major up, y down).
	bsl	cinit		; init cursor parameters.

	bsl	logo		; go draw logo

	sep	#0x20
	lda	#2
	sta	Beeper

	lda	#10		; do an lf to home alpha cursor.
	brl	alpha		; enter alpha idle loop.

;
; wait for next graphics command.
;
idle:
	sep	#0x20

	lda	#ledint		; turn on intrp led.
	tsb	Leds
	lda	#ledbsy		; turn off busy led.
	trb	Leds
$11:
	bit	<locsw
	bmi	$local

	jsl	>0,ChkKbd	; handle any keyboard action.

$2:
	lda	<cdmflg
	bne	$3
	bit	PolDev		; parallel data avail ?
	bmi	$3		; br if yes.
;
; if serial input
; 	if bit 7 of autovt goto vt100
;	else if bit 6 ignore it
;	else go use it.
;
	bit	Iqcnt2+1	; host serial input avail ?
	bpl	$21		; br if no.
	bit	<autovt		; auto vt100 enabled ?
	bmi	$avt		; yes, call vt100 to handle it.
	bvs	$21		; no, but save for vt100.
	bra	$3		; go use it.
$avt	bsl	rcurs
	bsl	racurs
	jsl	>0,Vt100
	brl	idle
	bmi	$3

$21:	bsl	curs		; no, service cursor
	brl	idle
$3:
	bit	<curson		; cursor drawn ?
	bvc	$31		; br if no.
	bsl	rcurs		; yes, erase first.
$31:	jsl	>0,Get		; get command.
	bra	cmd


$local:
	jsl	>0,ChkKbd
	bcs	$21
	bsl	rcurs
;	bra	cmd


cmd:	sep	#0x20
	cmp	#0
	beq	idle
	bit	<ftype		; single char cmds ?
	bmi	$hoser		; br if no.
	jsl	>0,Teki
	cmp	#0x20		; control char ?
	bcc	alpha		; go to alpha mode if yes.
	jsl	>0,Dispa	; go execute command
	brl	idle
$hoser
	sta	<temp		; save first finger.
	sec			; upper case only - check.
	sbc	#'A'
	cmp	#'Z'-'A'
	bcc	$ok
	brl	idle		; ignore if not upper case.
$ok:
	jsl	>0,Get		; get finger 2.
	sta	<temp+1		; save it.
	jsl	>0,Get		; get 3rd finger.
	sta	<temp+2		; save it.
;
; search the 3 finger table.
;
	phk
	pla
	sta	<temp2+2
	rep	#0x30
	per	finger		; addr 3 finger table.
	ply			; point y reg at table.
	sty	<temp2
	ldy	##0
	ldx	##32		; opcode of first table entry.
	lda	<temp		; first 2 fingers.
$loop:
	cmp	[<temp2],y	; match 2 fingers ?
	bne	$next
	sep	#0x20		; first 2 fingers match, check 3rd.
	lda	<temp+2		; get 3rd finger.
	iny			; point to 3rd in table.
	iny
	cmp	[<temp2],y	; match ?
	rep	#0x20
	beq	$found
	lda	<temp
	bra	$nxt1
$next:
	iny			; nope, point y at next 3 fingers.
	iny
$nxt1	iny
	inx			; set x to next opcode.
	cpx	##nfuncs+33	; more opcodes ?
	bcc	$loop		; loop if yes.
$uif:
	sep	#0x30		; uif, enter alpha mode.
	lda	#0
	brl	alpha
$found:
	txa			; get corresponding opcode.
	cmp	##32		; first entry (FFD) ?
	bne	$real		; br if no.
	lda	##12		; yes, map to FF and go to alpha.
	brl	alpha
$real:	jsl	>0,Dispa	; real opcode, go execute.
	brl	idle		; resume graphics idle.
;
; alpha idle loop
;

alpha:
	sep	#0x20
	sta	<temp
	lda	#ledint+ledbsy	; turn off interp,bsy leds.
	trb	Leds
	lda	<temp
	beq	$wait
;
; Handle a byte in alpha mode.
;
$loop:
	bit	<acflag		; alpha cursor drawn ?
	bpl	$100		; br if no.
	bsl	racurs		; yes, erase it.
$100:	bit	<curson		; graphics cursor drawn ?
	bvc	$tekb		; br if no.
	bsl	rcurs		; yes, erase it.
$tekb:
	jsl	>0,Teka
	cmp	#27		; ESC ?
	bne	$102		; br if no.
	brl	idle		; yes, enter graphics idle loop.
$102:	jsl	>0,Dchar	; no, display char.

	rep	#0x20
	lda	Vcount		; make it seem to be
	dec	a		; time to draw alpha cursor.
	sta	<actime
	sep	#0x20

$wait:
$11:
	bit	<locsw
	bmi	$local
	jsl	>0,ChkKbd	; handle any keyboard action.
	bcs	$2
	sta	<rdykey		; we're in ginmod, send the key
	bsl	curs		; and service cursor (send coords).
$2:
	lda	<cdmflg
	bne	$3
	bit	PolDev		; parallel data avail ?
	bmi	$3		; br if yes.

;
; if serial input
; 	if bit 7 of autovt goto vt100
;	else if bit 6 ignore it
;	else go use it.
;
	bit	Iqcnt2+1	; host serial input avail ?
	bpl	$21		; br if no.
	bit	<autovt		; auto vt100 enabled ?
	bmi	$avt		; yes, call vt100 to handle it.
	bvs	$21		; no, but save for vt100.
	bra	$3		; go use it.
$avt
	bsl	rcurs
	bsl	racurs
	jsl	>0,Vt100
	bra	$wait		; back from VT100, resume idle.
	bmi	$3
$21:
	bit	<curson		; no input, gfx cursor on ?
	bpl	$211		; br if no, do alpha cursor.
	bit	<acflag		; yes, erase alpha cursor if drawn.
	bpl	$210
	bsl	racurs
$210:	bsl	curs		; yes, update gfx cursor.
	bra	$wait		; go check for input.
$211:	bvc	$212		; erase gfx cursor if drawn.
	bsl	rcurs
$212:	bsl	acursr		; no gfx cursor, do alpha cursor.
	bra	$wait		; go wait for input.
$3:
	jsl	>0,Get		; get input byte.
	brl	$loop

$local:
	jsl	>0,ChkKbd	; anything for us from kbd ?
	bcs	$21		; br if no, handle cursor.
	brl	$loop


;
; Call this routine when Setupk flag is
; observed to be set, meaning setup/reset key hit.
; If key prior to setup key was gold, kludge calls the
; setup routine, else it abandons the caller
; and jumps to idle, unless there were 2 setup keys in
; a row, in which case it does a full reset.
; In every case, queued keys are gobbled until
; a setup key is found.
; If setup is requested while busy light is on, after setup
; returns jump to idle, else just return.  Using Leds as
; a mode indicator is probably hosed.
; 

kludge:
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30	

$loop:	jsl	>0,GetKey
	cmp	#0xfe		; setup key ?
	beq	$reskey		; br if yes.
	stz	<resflg		; clear "last key reset" flag.
	cmp	#0366		; gold key ?
	beq	$1		; br if yes.
	stz	<gldmod		; no,clear "last key gold" flag.
	bra	$2		; get next key.
$1:	lda	#128
	sta	<gldmod
$2:	bit	Iqcnt3+1	; more keys buffered ? (should be).
	bmi	$loop		; go get 'em.
;
; error if we're here. flag was set but key not in buffer.
; assume buffer was full and do a reset.
;
$reset:	stz	Setupk		; clear setup key flag.
	brl	init		; go reset.

$reskey:	
	inc	Setupk
	bit	<gldmod		; found the setup key,
	bmi	$setup		; br if last was gold, enter setup.
	bit	<resflg		; last key setup ?
	bmi	$reset		; 
	dec	<resflg
$idle:	rep	#0x20
	lda	StkBas
	tcs
	bsl	racurs		; in case we were in alpha mode.
	brl	idle		; enter graphics idle loop.
$setup:
	stz	<gldmod
	jsl	>0,Setup
	lda	#ledbsy		; did we interrupt a graphics cmd ?	
	bit	Leds
	bne	$idle		; br if yes, abort it.
	rep	#0x30		; no, just return (I hope harmlessly).
	ply
	plx
	pla
	plp
	rts
;
; get heap space for various buffers
;

inibuf:

;$size	equ	256+32+240+64+64+23+256+59 ;gfx cursor+def'n+stipples
				;+alf cursor + sks buffer
				; + window list+first window element
$size	equ	994

	php
	rep	#0x30
	lda	<buffer
	bne	$ini1
	pea	##$size
	jsl	>0,GetHeap
	pla
$ini1:	pha

	lda	<wheap
	beq	$f2			; br if power up reset
	ldy	##0			; free heap used by windows
$f1	iny
	iny
	cpy	##256			; max 128 windows
	bcs	$f2
	lda	(<wheap),y
	beq	$f1
	pha
	jsl	>0,FreHeap
	bra	$f1
$f2:
	ldy	##3
	lda	<spfptr		; release any heap from spfnt
	sta	<temp
	beq	$f3		; br if none was declared
$f4:
	pha			; save addr to be released
	lda	(<temp),y	; get next node addr
	sta	<temp		; save it
	jsl	>0,FreHeap	; free current node
	lda	<temp		; get new addr
	bne	$f4		; br if not end of list yet

$f3:
; zero out direct page.
;
	tdc
	tax
	tay
	iny
	stz	<0
	lda	##254
	mvn	>0,>0

	pla
	sta	<buffer

;
; zero out buffer.
;

	tax
	tay
	iny
	stz	0,x
	lda	##$size-2
;	lda	##$size-256-60-2	;kludge to preserve wheap
	mvn	>0,>0

;
; set up the various pointers into the buffer.
;
	lda	<buffer
	sta	<curbuf
	adc	##256
	sta	<curpat
	adc	##32
	sta	<stpbuf
	adc	##240
	sta	<acbuf
	adc	##64
	sta	<sksbuf	
	adc	##64	
	sta	<savptr
	adc	##23
	sta	<wheap
	adc	##256
	sta	(<wheap)
	adc	##60
;	sta	<whoever needs more

	plp
	rts
	
;
; Set up default color table.
;

cltini:
	php
	rep	#0x30

	ldx	##Redclt
	txy
	iny
	iny
	lda	##3*256-3
	stz	Redclt

	mvn	>0,>0

	lda	##0xffff
	sta	Bluclt+4
	sta	Bluclt+6
	sta	Grnclt+2
	sta	Grnclt+6

	sep	#0x30
	sta	Redclt+1
	sta	Redclt+3
	sta	Redclt+5
	sta	Redclt+7

	ldy	#0		; first color.
	ldx	#8		; # colors.
	jsl	>0,SetClt

	plp
	rts
;
; Init alpha parameters.
;

chinit:	php
	rep	#0x20

	stz	<fntptr		; point to 12x16 font
				; (set bank later).
	lda	##14
	sta	<cwidth		; char box width.
	lda	##24
	sta	<chight		; ditto height.

	lda	##1
	sta	<lftmar		; left margin.
	lda	##4
	sta	<botmar		; bottom margin.
	lda	##1023-22
	sta	<topmar		; top margin.
	lda	##1279-14
	sta	<rgtmar		; right margin

	lda	##3
	sta	<desc		; descender amt.
	lda	##24-16		; dist from Y cap to bottom
	sta	<fudge		;  of char box (chight-csy).

	sep	#0x20
	lda	#ROM
	sta	<fntbnk		; bank addr of font.

	lda	#12
	sta	<csx		; bits per char row.
	lda	#16
	sta	<csy		; rows per char.

	stz	<chrsiz	
;	stz	<chropt		; eep option

	lda	#128+64
	trb	DaCtl

	plp
	rts

blkini:				; init blink table
	php
	rep	#0x30
	pha
	phx
	phy
	
	ldx	##Bltab
	txy
	iny
	stz	0,x
	lda	##256-2
	mvn	>0,>0

	ply	
	plx
	pla
	plp
	rts

savfnt:
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x10
	ldy	#0

	lda	<fntptr
	sta	(<savptr),y
	iny
	iny
	lda	<cwidth
	sta	(<savptr),y
	iny
	iny
	lda	<chight
	sta	(<savptr),y
	iny
	iny
	lda	<lftmar
	sta	(<savptr),y
	iny
	iny
	lda	<botmar
	sta	(<savptr),y
	iny
	iny
	lda	<topmar
	sta	(<savptr),y
	iny
	iny
	lda	<rgtmar
	sta	(<savptr),y
	iny
	iny
	lda	<desc
	sta	(<savptr),y
	iny
	iny
	lda	<fudge
	sta	(<savptr),y
	iny
	iny
	sep	#0x20
	lda	<fntbnk
	sta	(<savptr),y
	iny
	lda	<csx
	sta	(<savptr),y
	iny
	lda	<csy
	sta	(<savptr),y
	iny
	lda	<chrsiz
	sta	(<savptr),y
	iny
	lda	<chropt
	sta	(<savptr),y
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

resfnt:
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x10
	ldy	#0

	lda	(<savptr),y
	sta	<fntptr
	iny
	iny
	lda	(<savptr),y
	sta	<cwidth
	iny
	iny
	lda	(<savptr),y
	sta	<chight
	iny
	iny
	lda	(<savptr),y
	sta	<lftmar
	iny
	iny
	lda	(<savptr),y
	sta	<botmar
	iny
	iny
	lda	(<savptr),y
	sta	<topmar
	iny
	iny
	lda	(<savptr),y
	sta	<rgtmar
	iny
	iny
	lda	(<savptr),y
	sta	<desc
	iny
	iny
	lda	(<savptr),y
	sta	<fudge
	iny
	iny
	sep	#0x20
	lda	(<savptr),y
	sta	<fntbnk
	iny
	lda	(<savptr),y
	sta	<csx
	iny
	lda	(<savptr),y
	sta	<csy
	iny
	lda	(<savptr),y
	sta	<chrsiz
	iny
	lda	(<savptr),y
	sta	<chropt

$wait:	bit	Dpdone
	bvc	$wait
	lda	DaCtl
	and	#255-128-64
	ora	<chrsiz
	sta	DaCtl
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts
	
;
; init vars from defaults in eeprom.
; currently, those are (in eeprom order)
; destructive chars,
; local echo,
; tek priority,
; ignore rubout from serial input (not supported yet),
; and "what to do with serial input" 
;
eeinit:
	php
	sep	#0x30
	phb
	lda	#EEP
	pha
	plb
	
$1:	lda	>0,0xff1e	; wait for eeprom ready.
	bpl	$1

	lda	#128
	ldx	eeopt0
	trb	<chropt
	cpx	#'Y'
	bne	$2
	tsb	<chropt
$2:	ldx	eeopt0+1
	lsr	a
	trb	<locsw
	cpx	#'Y'
	bne	$3
	tsb	<locsw
$3:	ldx	eeopt0+2
	lda	#128
	trb	<tekpri
	cpx	#'Y'
	bne	$4
	tsb	<tekpri
$4:	ldx	eeopt0+4
	stz	<autovt
	beq	$6
	lda	#128
	cpx	#'2'
	beq	$5
	lsr	a
	cpx	#'1'
	beq	$5
	bra	$done
$5:	tsb	<autovt
$6:	ldx	eeopt0+3
	lda	#128
	trb	<rubopt
	cpx	#'N'
	beq	$7
	tsb	<rubopt
$7:	ldx	eeopt0+5		; bit pad type.
	stx	<bptype
	lda	#'1'			; assume uses packed binary format.
	cpx	#'K'			; Kurta ?
	beq	$8
	cpx	#'L'			; Logitek mouse ?
	beq	$8
	cpx	#'M'			; Summa mouse ?
	beq	$8
	lda	#'D'			; not binary, assume decimal.
$8:	sta	<cudfmt	
$done:
	plb
	plp
	rts

; logo writing routine.  Stored in eeprom at xxxx

logo:
	rep	#0x30
	php
	phx
	phy

$wait
	lda	0xff1e-1		; wait for eeprom to be ready
	bpl	$wait

	lda	>EEP,logomk
	cmp	##0x1549		; check for magic word
	beq	$l1			; br if stuff in ee is valid

	lda	>ROM,logofn+2		; get # in array
	tay
	ldx	##0
	sep	#0x20
$loop
	lda	>ROM,logofn,x
	sta	>EEP,logomk,x
	inx
	dey
	beq	$l1			; br when done
$w1
	lda	0xff1e			; wait for eeprom to be ready
	bpl	$w1
	bra	$loop
$l1
	rep	#0x20
	ldx	##4			; byte(0,1)=magic word
					; byte(2,3)=# bytes
	stz	0xfe02			; dy = 0

$line
	bit	Dpdone-1
	bvc	$line	
	lda	>EEP,logomk,x		; xpos
	sta	Xcap
	inx
	inx
	lda 	>EEP,logomk,x		; ypos
	sta	Ycap
	inx
	inx

	lda	>EEP,logomk,x		; starting color
	sta	DaColr
	inx
	
	lda	>EEP,logomk,x
	and	##0xff
	sta	0xfe00			; dx
	inx
	sta	0xfec8			; dvr
$3
	lda	>EEP,logomk,x
	and	##0xff
	bne	$l2
	inx				; reached end of line
	bra	$line			; advance to next
$l2
	inx
	cmp	##0xff
	beq	$done

$2	bit	Dpdone-1
	bvc	$2

	sta	0xfe00			; new dx
	lda	DaColr			; switch color
	eor	##2
	sta	DaColr
	sta	0xfec8
	bra	$3
$done
	lda	>EEP,logomk,x
	inx
	inx
	sta	<xpos
	lda	>EEP,logomk,x
	inx
	inx
	sta	<ypos
	lda	>EEP,logomk,x
	inx
	sta	DaColr
$back
	lda	>EEP,logomk,x
	inx
	and	##0xff
	beq	$done1
	jsl	>0,Dchar
	bra	$back

$done1
	rep	#0x30
	ply
	plx
	plp
	rts
	
	end
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;
; AED graphics jump table.
;

Get	equ	0x7900
Send	equ	Get+4
Dispa	equ	Get+8
Dchar	equ	Get+12
ChkKbd	equ	Get+16
Dcurs	equ	Get+20
Setup	equ	Get+24
Getb	equ	Get+28
Getw	equ	Get+32
Gcoor	equ	Get+36
Gdxdy	equ	Get+40
Sendb	equ	Get+44
Sendw	equ	Get+48
Scoor	equ	Get+52
Teki	equ	Get+56
Teka	equ	Get+60
Tekc	equ	Get+64
Alpha	equ	Get+68
Dfp	equ	Get+72

eeopt0	equ	0x400		; start of interpreter eeprom area.
;		+0(7)		destructive chars
;		+1(6)		local echo
;		+2(7)		tek priority
;		+3(7)		rubout
;		+4(6)		save serial input for vt100
;		  (7)		auto exit to vt100				

logomk	equ	0x500
logofn	equ	0x142e
;
; Graphics interpreter direct page.
;

	psect	1

;byte	equ 	1
;word 	equ 	2


;
;;;;;;;;;;;;;;;;; following is the block of data associated with ;;;;;;;;
;;;;;;;;;;;;;;;;; each window defined                            ;;;;;;;;
;

color	struct byte		; foreground color.
bcolor	struct byte		; background color
xpos	struct word		; x cap.
ypos	struct word		; y cap.
wmask	struct byte		; write mask.

wcapct	struct word		; image of Capctl, recorded at departure
				; from current window
wdaflg	struct word		; ditto for Daflag

;
; alpha mode
;
acolor	struct byte		; alpha cursor color.
acflag	struct byte		; bit 7 = alpha cursor drawn
				; bit 6 = alpha/gfx caps unlinked.
acx	struct word		; alpha cursor position.
acy	struct word

;
; margins - text
;
topmar	struct word		; text box boundaries.
botmar	struct word
lftmar	struct word
rgtmar	struct word

; note - don't mess with the placement of these variables
; (chrsiz .. fntbnk) without having a look at the
; sap and chr subroutines first !!
; 
chrsiz	struct byte	; bit 7 = double high, bit 6 = double wide.
cwidth	struct word	; char box width.
chight	struct word	; ditto height.
desc	struct word	; amt to drop cap before doing descender char.
csx	struct byte	; bits/row in char font.
csy	struct byte	; rows/char in char font.
fudge	struct word	; dist from y cap to top of char box.
fntptr	struct word	; long address (with next byte) 
fntbnk	struct byte	;   of the current char font.

chropt	struct byte	; bit 7 = erase bkgrnd before drawing char.

;
; graphics cursor
;
cutype	struct byte	; cursor shape.
curcol	struct byte	; cursor color.
cugrid	struct word	; scp
cuwmsk	struct byte	; scp

;
; window stuff
;
winox	struct word	; coords of lower left corner of window.
winoy	struct word
worgx	struct word	; window origin, relative to winox,winoy.
worgy	struct word
windx	struct word	; dimensions of current window.
windy	struct word

wblock	equ	windy-color+2	; window block size
;
;;;;;;;;;;; end of window data block ;;;;;;;;;;;;;;;
;


ledloc	equ	2		; local led mask.
ledcur	equ	32		; ditto cursor,
ledint	equ	4		; interpreter,
ledbsy	equ	8		; busy,


ocolor	struct byte		; overlay color.
rmask	struct byte		; read mask.
actime	struct word		; when to draw/erase cursor.
acbuf	struct word		; points to alpha cursor buffer.

;
; cdma
;
cdmflg	struct word		; set to poll cdma port.
cdmsw	struct word		; set to return hibyte of cdmbuf next.
cdmbuf	struct word		; last word from cdma port.

;
; aoi
;
aixorg	struct word		; aoi x origin.
aiyorg	struct word		; ditto y.
aimjsz	struct word		; aoi size in major direction.
aimnsz	struct word		; ditto minor direction.
aiflag	struct word		; Capctl image for aoi processing.
sucbyt	struct byte		; Capctl image for non-aoi commands
				; (suc,rrd,rhc,wrd,whc).

curdev	struct byte	; bit 7 = send tab coords on cursor update
			; if pen status has changed, unless ..
			; bit 6 = do the above only when status
			; is <> 0 (no data on pen up).
cudfmt	struct byte	; cursor device (0=joystick,'D' = GTCO decimal
			; format (xxxx,yyyy,f cdlf, '1' = bit pad one
			; low res packed binary.
curson	struct byte	; bit 7 = cursor enabled, 6 = cursor drawn.
			; bit 5 = cap is independent of cursor.
			; bit 4 = cursor device is not keyboard.
curbuf	struct word	; points to pixels saved by draw cursor routine.
curpat	struct word	; points to cursor pattern for user defined
			; 16x16 cursor.
cx	struct word	; cursor position.
cy	struct word

;
; cursor devices
;
tbstat	struct byte	; tablet status.
tbname	struct byte	; id char (etc etp rtp).
tbsizx	struct word	; actual tablet size in x.
tbsizy	struct word	; ditto y.
tbrawx	struct word	; umapped tablet coords.
tbrawy	struct word	; umapped tablet coords.
oldtab	struct byte	; previous tablet status.

dtmx	struct word	; tab coords of tab window origin (see dtm).
dtmy	struct word
dtmsx	struct word	; size in tab coords of tab window
dtmsy	struct word	; (default 2200x1700).

joyx	struct word	; joystick x position (0..2047)
joyy	struct word	; ditto y.
jdxdy	struct word	; amount to move joyx,joyy on arrow key.

;
; keyboard
;
resflg	struct	byte	; set if last key was setup.
rdykey	struct byte	; bit 7 = next key from keybuf,
			;     6 = next key from pfk sequence.
keybuf	struct byte	; 1 byte key buffer.
gldmod	struct byte	; set if last key was gold key.
locsw	struct byte	; bit 7 = local mode, 6 = local echo.
scrflg	struct byte	; bit 7 = noscroll key in effect.
arrkey	struct byte	; last arrow key code.
sksin	struct byte	; pointers into sks queue.
sksout	struct byte	
sksbuf	struct word	; points to queue of keys to send via sks.
pfkbuf	struct word	; points to list of pfks.
pfkptr	struct word	; points to currently executing pfk.

pfknam	equ	0
pfknxt	equ	2
pfksiz	equ	4
pfkidx	equ	6
pfkpop	equ	8
pfkdef	equ	10
;
; The pfks are stored in a linked list.
; Each list element looks like
; pfknam struct word	; the key code for the pfk (constant).
; pfknxt struct word	; points to next pfk in list (constant).
; pfksiz struct word	; # bytes in list element (constant).
; pfkidx struct word	; index (from pfknam) of next byte in sequence.
; pfkpop struct word	; points to 'parent' of this pfk.
; pfkdef struct word	; sequence of bytes for this pfk (pfksiz-10 bytes).
;

; The pfkpop field allows pfk definitions to be nested, i.e.
; dpk('A', "hello" goldkey "B!"), dpk('B', "world")
;  In this example, when 
; gold(A) is done, pfkptr is pointed to the list element for
; pfk(A).  Subsequent calls to chkkbd return h,e,l,l,o goldkey.
; When chkkbd encounters the B, it  saves pfkptr in the pfkpop field
; of the element for pfk(B) and makes pfk(B) the currently executing
; pfk.  Subsequent calls to chkkbd return w,o,r,l,d.  The next call
; to chkkbd finds that pfk(B) is exhausted, and so pfk(A) is resumed
; by restoring pfkptr from the pfkpop field in pfk(B).

;
; encoding schemes
;
sifval	struct byte	; how to send data to host (P,M,S,D).
otype	struct byte	; encoding scheme vars, see sen command.
rtype	struct byte
ctype	struct byte
ftype	struct byte
ptype	struct byte

;
; miscellaneous
;
wheap	struct word	; addr of an array of pointers for window data blocks
wname	struct byte	; id of window

stpnum	struct word	; current stipple pattern number.
stpbuf	struct word
lstyle	struct byte	; current line style.
bptype	struct byte

buffer	struct word	; points to heap acquired at powerup.
savptr	struct word	; points to buffer for save/restore font.
spfptr	struct word	; spf linked list header addr

autovt	struct byte	; bit 7 = call vt100 to handle serial input.
			; bit 6 = ignore serial input (this bit
			; ignored if bit 7 set).
rubopt	struct byte	; bit 7 = ignore rubout from host serial port.
			; this option should be handled by the asynch
			; interrupt routine, but for now Get does it.
;
; Tektronics stuff
;
hix	struct byte	; tek data byte storage
hiy	struct byte	
loy	struct byte
tekx	struct word	; decoded coords
teky	struct word
vflag	struct byte	; flag for tek modes
bflag	struct byte	; flag for data byte order
tekpri	struct byte	; bit 7 - set if Tek priority set in eeprom.
			; bit 6 - set if AED priority set by opt cmd.
			; bit 4 = opt(4).
			; bit 2 = opt(3),
			; bit 1 = opt(2),

;
; Next 14 bytes used as scratch
; by encoding/decoding io routines
; and dchar.
; 
edtemp	struct 4		; for decimal conversions.
iotemp	struct 6		; gcoor etc.
ctemp	struct 6		; for dchar and alpha cursor routines.
ctemp1	equ	ctemp+2
ctemp2	equ	ctemp+4

;
; Rest of the direct page is used for local 
; scratch by various (non I/O) subroutines.
; I/O routines are NOT allowed to use this space.
;
temp	struct	word
tmpblk	struct	256-temp
temp0	equ	temp
temp1	equ	tmpblk+2
temp2	equ	tmpblk+4
temp3	equ	tmpblk+6




	end
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;
; Interpreter powerup init routine.
;
	dcw	0x1549		; magic word for init proms.
	brl	pwrup
	dcs	"AED 1280 (1) Rev 1.3\0"
	dcb	1
	dcb	3

dltab:
	dcw	alpha-init
	dcw	init
	dcw	Start

	dcw	dcurs-alpha
	dcw	alpha
	dcw	Alpha
	
	dcw	get-dcurs
	dcw	dcurs
	dcw	Dcurs

	dcw	send-get
	dcw	get
	dcw	Get

	dcw	chkkbd-send
	dcw	send
	dcw	Send

	dcw	dchar-chkkbd
	dcw	chkkbd
	dcw	ChkKbd

	dcw	intend-dchar
	dcw	dchar
	dcw	Dchar
	
	dcw	0

pwrup:
	php
	rep	#0x30
	pha
	phx
	phy
;
; Set up jumps to code that doesn't
; get downloaded.
;
	sep	#0x20
	phk			; program bank
	pla
	sta	>0,0x7f84+3	;nmivec+3
	sta	>0,Setup+3
	lda	#0x5c		; jmp >pbr,addr instr.
	sta	>0,0x7f84	;nmivec
	sta	>0,Setup
	rep	#0x20
	per	nmi
	pla
	sta	>0,0x7f84+1	;nmivec+1	; init nmi vector
	per	setup
	pla
	sta	>0,Setup+1

;
; just for fun, see what it's
; like running in prom.
;
;	brl	$fun
;
; download interpreter
;
	per	dltab
	jsl	>0,DlTabl
	bcc	$eeset
	lda	Inierr
	inc	a
	sta	Inierr

$eeset:
;
; make sure eeprom is kosher.
; first 4 bytes should be 'Y' or 'N' (default).
; next byte is '0','1','2', '0' default.
;
	sep	#0x30
	ldx	#0
$1:	bit	0xff1e		; wait for eeprom ready.
	bpl	$1	

	lda	>EEP,eeopt0,x
	cmp	#'N'
	beq	$2
	cmp	#'Y'
	beq	$2
	lda	#'N'
	sta	>EEP,eeopt0,x
$2:	inx
	cpx	#4
	bcc	$1

$10:	bit	0xff1e		; wait for eeprom ready.
	bpl	$10

	lda	>EEP,eeopt0,x
	sec
	sbc	#'0'
	cmp	#3
	bcc	$ok
	lda	#'0'
	sta	>EEP,eeopt0,x
$ok:
;
; return to kernel.
;

$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;
; build jump table like DlTabl does, but
; don't download the code.
;

$fun:
	sep	#0x10
	rep	#0x20
	phk
	plx
	ldy	#0x5c		; long jump opcode.

	sty	Start
	stx	Start+3
	per	init
	pla
	sta	Start+1

	sty	Alpha
	stx	Alpha+3
	per	alpha
	pla
	sta	Alpha+1

	sty	Dcurs
	stx	Dcurs+3
	per	dcurs
	pla
	sta	Dcurs+1

	sty	Get
	stx	Get+3
	per	get
	pla
	sta	Get+1

	sty	Send
	stx	Send+3
	per	send
	pla
	sta	Send+1

	sty	ChkKbd
	stx	ChkKbd+3
	per	chkkbd
	pla
	sta	ChkKbd+1

	sty	Dchar
	stx	Dchar+3
	per	dchar
	pla
	sta	Dchar+1
	
	brl	$eeset

;
; Here on nmi, from reset button,
; stack overflow, or parallel interface.
;
nmi:
	clc
	xce

	rep	#0x20
	tsc			; stack reasonable ?
	bmi	$1		; br if no, hard reset.
	lda	>0,StkBas	; yes, set stack to empty.
	tcs
	pea	##0		; set dbr.
	plb
	plb
	
	lda	ParIn
	bit	##0x100		; host reset from parallel interface?	
	beq	$1		; br if no, must have been switch.
	jmp	>0,Start	; restart.

$1:	jmp	>0,0xffe0	; do full powerup reset.

	end
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dispa:
	rep	#0x20
	and	##0xff
	sec
	sbc	##0x21
	cmp	##nfuncs
	bcc	$1
	rtl
$1:
	per	jmptab-1

	sta	<temp
	asl	a
	adc	<temp	
	adc	1,s
	sta	1,s
	sep	#0x20
	lda	#ledbsy
	tsb	Leds
	rts

xtd:
	rep	#0x20
	jsl	>0,Get
	and	##0xff
	sec
	sbc	##0x21
	cmp	##nxfuncs
	bcs	uif
	sta	<temp
	asl	a
	adc	<temp
	per	xtdtab-1
	adc	1,s
	sta	1,s
	rts
uif:	rtl
	

jmptab:
	brl	dfp
	brl	spf
	brl	dadma		;was sar
	brl	gfl
	brl	uif		;dsk
	brl	uif		;dpa
	brl	std
	brl	opt
	brl	uif		;cop
	brl	scd
	brl	xtd
	brl	frr
	brl	uif		;sup
	brl	wda
	brl	rda
	brl	reset		;rst
	brl	sls
	brl	dtm
	brl	etc
	brl	sbl
	brl	ecu
	brl	sks
	brl	dsf
	brl	wsf
	brl	esf
	brl	lmr
	brl	jus
	brl	xcd
	brl	drl
	brl	scr
	brl	suc
	brl	rrd
	brl	dva
	brl	bfl
	brl	sec
	brl	uif		;deb
	brl	szr
	brl	wrd
	brl	g
	brl	sif
	brl	ifl
	brl	txt
	brl	sct
	brl	swm
	brl	srm
	brl	uif		;dpk
	brl	dcl
	brl	uif		;P
	brl	mov
	brl	uif		;
	brl	sen
	brl	wpx
	brl	ejc
	brl	ofl
	brl	vte
	brl	whs
	brl	rpx
	brl	uif		;epa
	brl	sbc
	brl	whr
	brl	scp
	brl	sap
	brl	hom
	brl	scs
	brl	rhr
	brl	sbr
	brl	scc
	brl	djc
	brl	vso
	brl	hso
	brl	bso
	brl	uif		;epa
	brl	mvr
	brl	rcp
	brl	wmp
	brl	dvr
	brl	dmv
	brl	dfc
	brl	dfr
	brl	dca
	brl	rjp
	brl	dai
	brl	uif		;whu
	brl	rhs
	brl	whc
	brl	wip
	brl	hsr
	brl	vsr
	brl	rho
	brl	rvo
	brl	sac
	brl	rtp
	brl	sse
	brl	ers
;
; xtd commands start here
;
xtdtab:
	brl	dsp
	brl	elp
	brl	rct
	brl	aav
	brl	blg
	brl	lat
	brl	etp
	brl	stp
	brl	stw
	brl	mar
	brl	cai
	brl	rot
	brl	chr
	brl	uif		;aed
	brl	rzr
	brl	uif		; pek
	brl	pok
	brl	drr
	brl	dra
	brl	erw
	brl	rhc
	brl	sop
	brl	pai		
	brl	spt
	brl	sgt
	brl	sai
	brl	hcur		; Hilbert curve (for show only).
	brl	sier		; ditto Sierpinski curve.
	brl	dfw		; set window params.
	brl	org		; set origin in window.
	brl	owr		; enable/disable ovplane r/w.
	brl	ods		; display/hide ovplane.
	brl	ocl		; set ov color.
	brl	clp		; enable/disable clipping.
	brl	mvw		; move window screen position.
	brl	slw		; select window
	brl	dlw		; delete window
	brl	saw		; set alpha margins
	brl	inq		; report status.

nfuncs	equ	!-jmptab/3
nxfuncs	equ	!-xtdtab/3

vte:	jmp	>0,Vt100
dfp:	jmp	>0,Dfp
hcur:
	jsl	>0,Getb
;	jmp	>ROM,0x0f0e ; for rev 1.0 font prom.
;	jmp	>ROM,0x142e ; for  "  1.1 font proms.
	jmp	>ROM,0x14ed ;  "   " 1.2

sier:
	jsl	>0,Getb
;	jmp	>ROM,0x10a6 ; for rev 1.0 font prom.
;	jmp	>ROM,0x15c6 ; for rev 1.1 font proms.
	jmp	>ROM,0x1685 ;  "    " 1.2

	end
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;
; Graphics keyboard handler.  This routine gets  
; next key (if there is one) from the keyboard
; input q and processes it.  Return is with carry
; set unless the caller must handle the key, which
; in that case is returned in the acc.
; The latter case occurs only in local mode, and
; only if the key is not one of the special keys
; such as arrow, local, gold etc.
; If the terminal is online any non-special keys
; are sent to the host.  If sif(p), non-special
; keys are are moved from the keyboard input q to
; another q where they wait to be called for with
; the sks command.
;

chkkbd:
$nscrlk	equ	0xb0	;no scroll
$goldk	equ	0366	;pf1/gold
$vernk	equ	0343	;gold alt 9
$cursk	equ	0370	;pf3/cursor
$lclky	equ	0371	;pf4/local
$setupk	equ	0376	;setup/reset

	sec			; assume no key.
	php
	rep	#0x30
	and	##0xff		
	pha
	phx
	phy
	sep	#0x20

	bit	Setupk
	bpl	$noset
	bsl	kludge

$noset:

;
; Get a key from somewhere if
; there is one.
;
	bit	<rdykey		; already a key hanging around ?
	bmi	$unget		; br if yes.
	bvs	$getpf		; br if in mid pfk sequence.

	bit	Iqcnt3+1	; key in input buffer ?
	bmi	$getkbd		; br if yes.

$done:	rep	#0x30
	ply
	plx
	pla
	plp
	rtl	

$unget:
	lda	#128
	trb	<rdykey		; clear ungot flag.
	lda	<keybuf		; get the key.
	bra	$12		; continue as if key was typed.

$getpf:
	bsl	getpfk		; yes, get key from pfk seq.
	bcc	$12		; continue as if key was typed.

$getkbd:	
	jsl	>0,GetKey	; get key from buffer.
	bcs	$done		; br if no key.

;
; Got a key.  If not ASCII, jump to special
; case routine for that key, else 
; if last key was not the gold key,
; continue, else switch kbd input stream to
; the definition of gold(acc).
;
	
$12:
	cmp	#128
	bcc	$13
	brl	$notasc
$13:
	stz	<resflg		; clear reset key flag.
	bit	<gldmod		; last key gold ?
	bpl	$ascii		; br if no.
	bsl	begpfk		; switch stream to pfk(acc).
	bcs	$ascii		; no such pfk, just use key as is.
	bsl	getpfk		; get next key from pfk(acc).
$ascii:	
	sep	#0x30
	tax
	bit	<locsw		; are we in local mode ?
	bmi	$local		; br if yes.
	lda	<vflag
	and	#2
	bne	$local		; do something diff for gin mode
	txa
	bit	<sifval		; online, send keys parallel ?
	bpl	$serial		; br to send serial. (7 = P, 7,6 = M).
	bvs	$serial
	bsl	putsks		; buffer the key for sks.
	bra	$done

$serial:
	jsl	>0,SndHst	; send key serially.
	bit	<locsw
	bvc	$done
	jsl	>0,Dchar
	bra	$done

$local:	
	txa
	sta	5,s		; put key in callers acc.
	lda	7,s		; clear callers carry.
	and	#254		; so he knows key is there.
	sta	7,s
	bra	$done

$notasc:
	cmp	#$setupk	; setup key ?
	bne	$s1		; br if no.
	inc	Setupk
	bit	<gldmod		; last key gold ?
	bpl	$res		; br if no, do some kind of reset. 
	stz	<gldmod
	jsl	>0,Setup	; yes, enter setup mode.
	brl	$done		; back from setup, done.
$res
	rep	#0x20
	lda	StkBas		; make stack empty.
	tcs
	sep	#0x20
	bit	<resflg		; last key also reset ?
	bpl	$s11		; br if no.
	brl	init		; yes, go reset.
$s11:	dec	<resflg		; set "last key reset" flag.
	brl	idle		; go to interpreter idle loop.

$s1:	stz	<resflg
	cmp	#$nscrlk	; no scroll key ?
	bne	$chkalt
	lda	<scrflg
	eor	#-1
	sta	<scrflg
	brl	$done

$chkalt:
	cmp	#0360		; key < 0361 ?
	bcc	$altkey		; br if yes, it's on alt kpad.
	cmp	#0365		; key < 0365 ? (0361..0364).
	bcs	$pf1		; no, check pf1-4.
	brl	$arrow		; go handle arrow key (joystick).
;
; Remaining possibilities are pf1-4.
;

$pf1:
	cmp	#$goldk
	bne	$pf3
	lda	<gldmod
	eor	#255
	sta	<gldmod
	brl	$done
$pf3:
	cmp	#$cursk
	bne	$pf4
	lda	#128
	eor	<curson		; turn cursor on/off.
	sta	<curson
	lda	#ledcur		; toggle cursor led.
	eor	Leds
	sta	Leds
	brl	$done
$pf4:
	cmp	#$lclky
	bne	$pf41
	lda	<locsw
	eor	#128
	sta	<locsw
	lda	#ledloc
	eor	Leds
	sta	Leds	
$pf41:	brl	$done


;
; key is from alternate keypad 
; or break.  replace it with table
; value.  value 0 means nop, -1
; means ctl break (send break to host).
;
$altkey:
	bit	<gldmod
	bpl	$alt1
	bsl	begpfk
	bcs	$vern
	brl	$12
$vern:
	cmp	#$vernk
	bne	$alt1
	rep	#0x20
	lda	##4
	cmp	<jdxdy
	bne	$vern1
	lda	##64
$vern1:	sta	<jdxdy
	brl	$done

$alt1:	php
	phb			; save current dbr.
	phk			; set dbr = pbr.
	plb
	rep	#0x10
	phy
	per	$altab		; addr of alt keypad keys.
	per	$altmap		; addr of their ASCII equivalents.
	ldy	##$altmap-$altab-1 ; index of last table element.
$loop:	cmp	(3,s),y		; acc = altab[y] ?
	beq	$fnd		; br if yes, map it.
	dey			; nope, point to next.
	bne	$loop		; should always branch.
$fnd:	lda	(1,s),y		; get replacement for alt key.
	ply			; clean up stack
	ply
	ply			; restore prev y.
	plb			; restore dbr.
	plp
	cmp	#0		; nop key ?
	bne	$30		; br if no.
	brl	$done		; yes, just return.
$30:	cmp	#-1		; send break to host ?
	beq	$31		; br if no, mapped to ASCII
	brl	$ascii		; continue as if ASCII key typed.
$31:	jsl	>0,Break	; send break and exit.
	brl	$done


$altab:
	dcb	0	;in case value not in table.
	dcb	0261	;alt0
	dcb	0262	;alt.
	dcb	0300	;alt1
	dcb	0301	;alt2
	dcb	0302	;alt3
	dcb	0303	;alt enter
	dcb	0320	;alt4
	dcb	0321	;alt5
	dcb	0322	;alt6
	dcb	0323	;alt,
	dcb	0340	;break (nop)
	dcb	0341	;alt7
	dcb	0342	;alt8
	dcb	0343	;alt9
	dcb	0344	;alt-
	dcb	0352	;sh brk - nop
	dcb	0353	;ctl brk - break host serial line.
	dcb	0354	;ctl sh brk - nop
$altmap:
	dcb	0	; bogus entry.
	dcb	'0'
	dcb	'.'
	dcb	'1'
	dcb	'2'
	dcb	'3'
	dcb	13	; cr
	dcb	'4'
	dcb	'5'
	dcb	'6'
	dcb	','
	dcb	0	; break is a nop
	dcb	'7'
	dcb	'8'
	dcb	'9'
	dcb	'-'
	dcb	0
	dcb	-1	; ctl break
	dcb	0

;
; it's an arrow key.  move one of 
; joyx, joyy in the appropriate direction.
; result is to be 0..2047.
;
$arrow:
	cmp	#0361
	bne	$jdown
	rep	#0x21		; also clears carry.
	lda	<jdxdy
	adc	<joyy
	cmp	##2048
	bcc	$yok
	lda	##2047
	bra	$yok
$jdown:	cmp	#0362
	bne	$jleft
	rep	#0x20
	sec
	lda	<joyy
	sbc	<jdxdy
	bpl	$yok
	lda	##0
$yok:	sta	<joyy	
	brl	$done
$jleft:	cmp	#0363
	bne	$jr
	rep	#0x20
	sec
	lda	<joyx
	sbc	<jdxdy
	bpl	$xok
	lda	##0
	bra	$xok
$jr:	rep	#0x21
	lda	<joyx
	adc	<jdxdy
	cmp	##2048
	bcc	$xok
	lda	##2047
$xok:	sta	<joyx
	brl	$done

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; gold(acc) just happened, set things up so	;
; that subsequent calls to chkbd result in	;
; calls to getpfk.  Set things up for getpfk.	;
; Return with carry set if acc not defined,	;
; or the pfk is already executing (no recursion);
; else return the first key of the sequence.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; 

begpfk:
	clc			; assume key is defined.
	php
	sep	#0x20
	stz	<gldmod		; clear "last key gold" flag.
	rep	#0x30
	and	##0xff		; clear acc high byte.
	pha
	ldy	<pfkbuf		; get pointer to pfk list.
	bra	$nxt		; start search for pfk(acc).
$loop:
	cmp	pfknam,x	; this the pfk we're looking for ?
	beq	$found		; br if yes.
	ldy	pfknxt,x	; nope, get pointer to next in list.
$nxt	tyx
	bne	$loop		; loop unless end of list reached.
	pla
	plp
	sec			; set carry to indicate
	rts			; failure and return.
$found:
	lda	<pfkptr		; get pointer to "executing" pfk (if any).
	sta	pfkpop,x	; save it as parent of new pfk.
	lda	##pfkdef	; get index of first byte in pfk.
	tay
	inc	a		; make and save index next byte.
	sta	pfkidx,x
	stx	<pfkptr		; make this pfk the current one.
	lda	(<pfkptr),y	; get first byte this pfk.
	and	##0xff
	sta	1,s
	pla
	plp			; return.
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Return next byte from pfk sequence.	;
; If no next byte, return next from	;
; parent.  If no parent, return carry	;
; set.					;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getpfk:

	clc
	php
	rep	#0x30

$1:	ldx	<pfkptr			; get ptr to executing pfk.
	bne	$2			; br if there is one.
	brl	$error			; br if no pfk executing.
$2:	lda	pfkidx,x		; get index to next byte.
	cmp	pfksiz,x		; use up all the bytes ?
	bcc	$ok			; br if no.
;
; this pfk all used up, make its' parent
; the current pfk and try to get a byte from it.
;
	lda	##0			; yes, set index back to 0.
	sta	pfkidx,x
	lda	pfkpop,x		; get pointer to parent
	sta	<pfkptr			; make it current pfk.
	bra	$1			; go try to get a byte from it.
;
; return next byte from this pfk.
;

$ok:
	tay				; save index of byte to return.
	inc	a			; make index next byte to return.
	sta	pfkidx,x		; save it for next time.
	lda	(<pfkptr),y		; get byte.
	and	##0xff			; mask off junk
	plp				; and return.
	rts
$error:
	plp
	sec
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Put the acc in the q of keys waiting	;
; to be called for by sks.		;
; Send ksr signal to host if not	;
; already sent.				;
; If q is full, discard the key and 	;
; return with carry set to indicate err.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

putsks:

$ksr	equ	32
$sksiz	equ	64

	clc			; assume q not full.
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30

	lda	#$ksr
	tsb	ParStat		; set ksr flag in par status image.
	bne	$1		; br if already set.
	lda	ParStat		; status changed, get new status.
	sta	ParOut+1	; send status to host and 
	sta	DevEnd		; interrupt host so he reads it.
$1:
	ldy	<sksin		; get pointer to tail of q.
	iny			; make pointer to next q slot.
	cmp	#$sksize	; past end of q buffer ?
	bcc	$2		; br if no.
	ldy	#0		; yes, wrap to beginning.
$2:
	cpy	<sksout		; tail+1 = head ?
	bne	$3		; br if no.
	lda	7,s		; q full, set callers
	ora	#1		; carry and exit.
	sta	7,s
	bra	$done
$3:
	phy			; save new tail pointer.
	ldy	<sksin		; get current tail pointer.
	lda	5+1,s		; get the key to q.
	sta	(<sksbuf),y	; put in the q.
	ply			; get new tail.
	sty	<sksin		; save it .
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

kbdend:

	end







1280_Firmware/simple/kbdcom.asm

;
; Define programmable key.
; dpk(keycode,nbytes,bytes)
;

dpk:
	rtl

;
; Define soft key.
; dsk(keycode,bytes,0)
;

dsk:

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; sks command.  		;
; Chkkbd puts keys to be sent 	;
; via sks in a queue (sksbuf).	;
; sks keeps calling chkkbd until;
; ksr & ParStat <> 0, then sends;
; the next key from sksbuf.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

sks:

$ksr	equ	32
$sksiz	equ	64

	php
	sep	#0x30
;
; Wait for ksr.
;
	bra	$2
$1:
	jsl	>0,ChkKbd	; go service keyboard.
$2:	lda	#$ksr
	bit	ParStat		; ksr get turned on ?
	beq	$1		; loop until it does.
;
; Get key from sksbuf and
; send it.  If last key in
; buffer, turn off ksr.
;
	ldy	<sksout		; get pointer to key.
	lda	(<sksbuf),y	; get key from q.

	jsl	>0,Putpar	; send it.

	iny			; point to next key.
	cpy	#$sksize	; past end of q buffer ?
	bcc	$3		; br if no.
	ldy	#0		; yes, wrap to beginning.
$3:	sty	<sksout		; save pointer to next key.
	cpy	<sksin		; q empty ?
	bne	$done		; br if no.
	lda	#255-$ksr	; yes, turn off ksr
	and	ParStat		; in image of par status byte.
	sta	ParStat		
	sta	ParOut+1	; send new status.
$done:
	plp
	rtl

	end




1280_Firmware/simple/lines.asm

;
; Entries :	DVA
;		DVR
;		FRR
;		DFR
;		DRA
;		DRR
;		DSF
;		WSF
;		ESF

dva:
	php
	rep	#0x30

	bsl	setabs
	sep	#0x20
	lda	<lstyle		; doing non-solid lines ?
	beq	$1
	sta	Rbstip		; set stipple pattern.
	lda	#1
	tsb	DaCtl		; enable stippling.
	bra	$2
$1:	inc	a		; set acc = 1.
	trb	DaCtl		; turn off stippling.
$2:	sta	DaDva		; draw the vector.

	stx	<xpos
	sty	<ypos
	plp
	rtl

dfr:
	php
	rep	#0x30
	lda	<stpnum
	beq	$1
	jsl	>0,Gcoor
	sec
	txa
	sbc	<xpos
	tax
	sec
	tya
	sbc	<ypos
	tay
	brl	stpdfr
$1:
	bsl	setabs
	sep	#0x20
	lda	#1
	trb	DaCtl

$2:	sta	DaDfr
	stx	<xpos
	sty	<ypos
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Draw stipple filled rectangle.	;
; Enter with relative coords of opp	;
; corner in x,y.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

stpdfr:

$dx	equ	temp2+2
$dy	equ	temp2+4
$newx	equ	temp2+6
$newy	equ	temp2+8

	lda	<stpnum
	dec	a
	asl	a
	asl	a
	asl	a
	adc	<stpbuf
	sta	<temp		; save pointer to definition.

	stx	<$dx
	sty	<$dy

	clc
	txa
	adc	<xpos
	sta	<$newx
	tax

	clc
	tya
	adc	<ypos
	sta	<$newy
	tay

$wdp:	bit	Dpdone-1
	bvc	$wdp

	bit	<$dx
	bmi	$xdn
	stx	0xfe00
	lda	<xpos
	sta	Xcap
	tax
	bra	$chky
$xdn:	stx	Xcap
	lda	<xpos
	sta	0xfe00		
$chky:
	bit	<$dy
	bmi	$ydn
	sty	0xfe02
	lda	<ypos
	sta	Ycap
	tay
	bra	$doit
$ydn:	sty	Ycap
	lda	<ypos
	sta	0xfe02		
$doit:	

;	
; turn on stipple bit,
; align and load stipple pattern.
; x, y reg are coords of ll corner.
;

	sep	#0x30		; 8 bit m,x.
	lda	#1		; turn on stipple.
	tsb	DaCtl

	tya
	and	#7		; index first patt to use.
	tay	

	txa
	and	#7		; # shifts needed to align x.
	stx	<temp1
	stz	<temp2		; index into param registers.
$loop:
	lda	(<temp),y	; get stipple to use.
	iny			; point to next.
	cpy	#8		; need to wrap ?
	bcc	$yok		; br if no.
	ldy	#0		; ok, so wrap.
$yok:	ldx	<temp1		; get # rotates needed to align x.
	beq	$xok		; br if no shift needed.
$align:	asl	a		; shift left 1 bit.
	adc	#0		; move bit 7 to bit 0.
	dex			; more shifts needed ?
	bne	$align		; loop if yes.
$xok:	ldx	<temp2		; get index into param registers.
	rep	#0x20
	sta	0xfe10,x	; need to write high byte as well.
	sep	#0x20
	inx			; bump param reg index.
	inx
	stx	<temp2		; save for next stipple.
	cpx	#16		; all registers loaded ?
	bcc	$loop		; loop if no.

	sta	DaDfr		; draw the rectangle (whew).
;
; update xpos, ypos.
;
	rep	#0x30
	lda	<$newx
	sta	<xpos
	lda	<$newy
	sta	<ypos

	plp
	rtl



dra:
	php
	rep	#0x30
	bsl	setabs
	sep	#0x20
	lda	<lstyle		; doing non-solid lines ?
	beq	$1
	sta	Rbstip		; set stipple pattern.
	lda	#1
	tsb	DaCtl		; enable stippling.
	bra	$2
$1:	inc	a		; set acc = 1.
	trb	DaCtl		; turn off stippling.
$2:
	rep	#0x20
	ldx	<ypos
	stx	0xfe02		; draw to newx,ypos.
	sta	DaDva
$3:	bit	Dpdone-1	; wait for dpu done.
	bvc	$3
	sty	0xfe02		; draw to newx, newy.
	sta	DaDva
	lda	<xpos
$4:	bit	Dpdone-1	; wait for dpu done.
	bvc	$4
	sta	0xfe00		; draw to xpos, newy.
	sta	DaDva
$5:	bit	Dpdone-1	; wait for dpu done.
	bvc	$5
	stx	0xfe02		; draw to xpos,ypos.
	sta	DaDva
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Common setup for dva,dfr,dra.	;
; Call gcoor to get endpoint in	;
; x,y registers, put endpoint 	;
; in parameter registers, set	;
; Xcap, Ycap = xpos, ypos.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setabs:

				; get endoint of vector or
	jsl	>0,Gcoor	; opposite corner of rectangle
				; in x, y registers.
$1:	bit	Dpdone-1	; wait for dpu done.
	bvc	$1
;
; set up drawing accelerator
; parameters for dva or dfr.
;
	stx	0xfe00		; set x endpoint.
	lda	<xpos		; get x starting point
	sta	Xcap		; set x cap.
	lda	<ypos		; ditto y.
	sta	Ycap
	sty	0xfe02
	rts


dvr:
	php
	rep	#0x30
	bsl	setrel
	sep	#0x20
	lda	<lstyle		; doing non-solid lines ?
	beq	$1
	sta	Rbstip		; set stipple pattern.
	lda	#1
	tsb	DaCtl		; enable stippling.
	bra	$2
$1:	inc	a		; set acc = 1.
	trb	DaCtl		; turn off stippling.
$2:	sta	DaDvr		; draw the vector.
	brl	reldon

frr:
	php
	rep	#0x30
	lda	<stpnum
	beq	$1
	jsl	>0,Gdxdy
	brl	stpdfr
$1:
	bsl	setrel
	sep	#0x20
	lda	#1
	trb	DaCtl
	sta	DaFrr
	brl	reldon

dmv:
	php
	sep	#0x20
	lda	<lstyle		; doing non-solid lines ?
	beq	$1
	sta	Rbstip		; set stipple pattern.
	lda	#1
	tsb	DaCtl		; enable stippling.
	bra	$2
$1:	inc	a		; set acc = 1.
	trb	DaCtl		; turn off stippling.
$2:	rep	#0x30

$loop:
	bsl	setrel
	txa
	bne	$ok
	tya
	bne	$ok
	plp
	rtl
$ok
	sta	DaDvr
	txa
	clc
	adc	<xpos
	sta	<xpos
	tya
	clc
	adc	<ypos
	sta	<ypos
	bra	$loop

drr:
	php
	sep	#0x20
	lda	<lstyle		; doing non-solid lines ?
	beq	$10
	sta	Rbstip		; set stipple pattern.
	lda	#1
	tsb	DaCtl		; enable stippling.
	bra	$20
$10:	inc	a		; set acc = 1.
	trb	DaCtl		; turn off stippling.

$20:	rep	#0x30
	bsl	setrel

	stz	0xfe02
	sta	DaDvr

$1:	bit	Dpdone-1
	bvc	$1

	sty	0xfe02
	stz	0xfe00
	sta	DaDvr

$2:	bit	Dpdone-1
	bvc	$2

	stz	0xfe02
	txa
	eor	##-1
	inc	a

$3:	bit	Dpdone-1
	bvc	$3

	sta	0xfe00
	sta	DaDvr

	stz	0xfe00
	tya
	eor	##-1
	inc	a

$4:	bit	Dpdone-1
	bvc	$4

	sta	0xfe02
	sta	DaDvr

	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Common setup for dvr,frr,drr,dmv.	;
; Call gdxdy to get signed x,y offsets	;
; in x,y registers, put offsets in the	;
; parameter registers, set Xcap, Ycap	;
; to xpos, ypos.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setrel:

	jsl	>0,Gdxdy

$1:	bit	Dpdone-1		; wait for dpu done.
	bvc	$1

	stx	0xfe00
	lda	<xpos
	sta	Xcap

	sty	0xfe02
	lda	<ypos
	sta	Ycap
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Common exit from dvr,frr.	;
; Add the offsets to xpos, ypos	;
; and return to interpreter.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

reldon:
	rep	#0x30
	txa
	clc
	adc	<xpos
	sta	<xpos
	tya
	clc
	adc	<ypos
	sta	<ypos
	plp
	rtl

;dsf
;wsf

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; ESF - erase special font.		;
; esf(dh,dv,dx,dy) is equivalent to	;
; sec(0),frr(dh-1,dv-1),mvr(dx,dy),	;
; sec(back to what it was).		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

esf:
	php
	rep	#0x30

	jsl	>0,Gdxdy	; get rectangle size in pixels.
	dex			; convert to offset of
	dey			; opposite corner for frr.

$1:	bit	Dpdone-1
	bvc	$1

;
; set up for and do the frr.
;
	lda	##1
	trb	DaFlag		; turn off stippling.
	stz	DaColr		; draw in color 0.
	stx	0xfe00
	sty	0xfe02
	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap
	sta	DaFrr		; draw rectangle.
;
; do the mvr.
;
	jsl	>0,Gdxdy
	clc
	txa
	adc	<xpos
	sta	<xpos
	clc
	tya
	adc	<ypos
	sta	<ypos
;
; restore color and return.
;
	sep	#0x20
$2:	bit	Dpdone
	bvc	$2
	lda	<color
	sta	DaColr
	plp
	rtl



	end






1280_Firmware/simple/logofn.asm
logofn:
	dcb	0xff
	dcw	0x1   
	dcw	0x3e8 
	dcb	0x2   
	dcb	0x8   
	dcb	0x9   
	dcb	0x8   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xc   
	dcb	0x0   
	dcw	0x2   
	dcw	0x3e9 
	dcb	0x2   
	dcb	0x8   
	dcb	0x8   
	dcb	0x8   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xe   
	dcb	0x0   
	dcw	0x3   
	dcw	0x3ea 
	dcb	0x2   
	dcb	0x8   
	dcb	0x7   
	dcb	0x8   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0x10  
	dcb	0x0   
	dcw	0x4   
	dcw	0x3eb 
	dcb	0x2   
	dcb	0x8   
	dcb	0x6   
	dcb	0x8   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0x11  
	dcb	0x0   
	dcw	0x3b  
	dcw	0x3ec 
	dcb	0x2   
	dcb	0x4   
	dcb	0x0   
	dcw	0x3c  
	dcw	0x3ed 
	dcb	0x2   
	dcb	0x4   
	dcb	0x0   
	dcw	0x7   
	dcw	0x3ee 
	dcb	0x2   
	dcb	0x13  
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xa   
	dcb	0x4   
	dcb	0x4   
	dcb	0x0   
	dcw	0x8   
	dcw	0x3ef 
	dcb	0x2   
	dcb	0x12  
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xc   
	dcb	0x2   
	dcb	0x4   
	dcb	0x0   
	dcw	0x9   
	dcw	0x3f0 
	dcb	0x2   
	dcb	0x11  
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xc   
	dcb	0x2   
	dcb	0x4   
	dcb	0x0   
	dcw	0xa   
	dcw	0x3f1 
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xa   
	dcb	0x4   
	dcb	0x4   
	dcb	0x0   
	dcw	0x3c  
	dcw	0x3f2 
	dcb	0x2   
	dcb	0x4   
	dcb	0x0   
	dcw	0x3b  
	dcw	0x3f3 
	dcb	0x2   
	dcb	0x4   
	dcb	0x0   
	dcw	0xd   
	dcw	0x3f4 
	dcb	0x2   
	dcb	0xd   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0x11  
	dcb	0x0   
	dcw	0xe   
	dcw	0x3f5 
	dcb	0x2   
	dcb	0xc   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0x10  
	dcb	0x0   
	dcw	0xf   
	dcw	0x3f6 
	dcb	0x2   
	dcb	0xb   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xe   
	dcb	0x0   
	dcw	0x10  
	dcw	0x3f7 
	dcb	0x2   
	dcb	0xa   
	dcb	0x2   
	dcb	0x10  
	dcb	0x2   
	dcb	0xc   
	dcb	0xff   
	dcw	0x5a
	dcw	0x3e8
	dcb	0x2
	dcb	0x31
	dcb	0x32
	dcb	0x38
	dcb	0x30
	dcb	0xd
	dcb	0x0

	end




1280_Firmware/simple/makefile.
#
#	Makefile for wings interpreter proms
#
# int and dispa are for breadboard CPUs,
# printr and prdisp for prototypes.  Only
# difference in sources are get(proget) and cdma(prcdma).
# The difference is how to look for data flag.
#

ASM = wa
OPT = -a
H = /u0/roy/kernel/new

prohead =	$H/proto.h $H/dac.h intrp.h

prdsrcs =	dispa.ini jmptab.asm misc.asm\
		prcdma.asm lines.asm elp.asm spfnt.asm\
		aoi.asm daifl.asm chrcom.asm tabcom.asm\
		curcom.asm kbdcom.asm nop.asm window.asm\
		actp.asm sreset.asm

prisrcs	=	intrp.ini intrp.asm tablet.asm\
		cursor.asm\
		proget.asm\
		kbd.asm\
		dchar.asm\
		opcode.h intend.asm\
		setup.asm

teksrcs =	dfp.h tek.ini tek.asm encode.asm dfp1.asm dfp2.asm


prdisp:	$(prohead) $(prdsrcs) 
	$(ASM) $(OPT) $(prohead) $(prdsrcs)
	mv m.out prdisp.out

printr:	$(prohead) $(prisrcs) 
	$(ASM) $(OPT) $(prohead) $(prisrcs)
	mv m.out printr.out

tek:	$(prohead) $(teksrcs)
	$(ASM) $(OPT) $(prohead) $(teksrcs)
	mv m.out tek.out

spf::	$(prohead) spf.asm
	$(ASM) $(OPT) $(prohead) spf.asm 
	mv m.out spf.out

dwc:	$(prohead) $(prisrcs)
	wc $(prohead) $(prisrcs)

prdsym:	$(prohead)
	$(ASM) -s $(prohead) >prdsym.sym

tekwc:	$(prohead) $(teksrcs)
	wc $(prohead) $(teksrcs)





1280_Firmware/simple/misc.asm
;
; Simple graphics routines.
; All routines assume interpreter
; direct page and dbr = 0.
;
; Entries :
;		INQ	- return status to host.
;		MOV	- move cap to (x,y).
;		MVR	- move cap relative (dx,dy).
;		RCP	- read cap.
;		WPX	- write pixel at cap.
;		RPX	- read pixel at cap.
;		SEC	- set current color.
;		SBC	- set background color.
;		SWM	- set write mask.
;		SRM	- set read mask.
;		OWR	- select/deselect overlay plane for read/write.
;		ODS	- make overlay plane visible/invisible.
;		OCL	- select overlay plane color.
;		CLP	- enable/disable clipping.
;		SPF	- select stipple pattern.
;		DSP	- define stipple pattern.
;		SLS	- set line style.
;		WMP	- write multiple pixels.
;		ERW	- erase window.
;		ERS	- erase screen.
;		RCT	- read color table.
;		SCT	- set color table.
;		SIF
;		SEN
;		OPT
;		SBL	- set blink



;
; INQ - return status to host.  Host sends a byte
; requesting certain information about the terminal.
; Terminal responds with 1 or more words, depending on
; the request.  If the request is not understood by the
; terminal, terminal responds with -1.
; Currently understood parameters :
; 0 - return firmware rev.
;

inq:
	php
	rep	#0x20
	jsl	>0,Getb
	cmp	##0
	bne	$1
	lda	##101		; rev 1.01
	brl	$done
$1
$what:	lda	##-1
$done:	jsl	>0,Sendw
	plp
	rtl

;
; MOV - Move CAP to x,y.
;
mov:
	php
	rep	#0x10
	jsl	>0,Gcoor
	stx	<xpos
	sty	<ypos
	plp
	rtl
;
; MVR - Move CAP relative dx, dy.
;
mvr:
	php
	rep	#0x30

	jsl	>0,Gdxdy
	txa
	clc
	adc	<xpos
	sta	<xpos

	tya
	clc
	adc	<ypos
	sta	<ypos

	plp
	rtl
;
; RCP - Send CAP to host.
;
rcp:
	php
	rep	#0x10
	ldx	<xpos
	ldy	<ypos
	jsl	>0,Scoor
	plp
	rtl
;
; RPX - Send pixel value at CAP to host.
;
rpx:
	php
	rep	#0x20

$1:	bit	Dpdone-1		; wait dpu done.
	bvc	$1

	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap
	sep	#0x20
	lda	Vm
	jsl	>0,Sendb
	plp
	rtl
;
; WPX - Write pixel value from host at CAP.
;
wpx:
	php
	rep	#0x20

$1:	bit	Dpdone-1		; wait dpu done.
	bvc	$1

	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap
	sep	#0x20
	jsl	>0,Getb
	sta	Vm
	plp
	rtl
;
; SEC - Set current color.
;

sec:
	php
	sep	#0x20
	jsl	>0,Getb	
	sta	<color

$1:	bit	Dpdone		; wait dpu not busy
	bvc	$1

	sta	DaColr
	plp
	rtl
;
; SBC - Set background color.
;

sbc:
	php
	sep	#0x20
	jsl	>0,Getb	
	sta	<bcolor

$1:	bit	Dpdone		; wait dpu done.
	bvc	$1

	sta	DaBclr
	plp
	rtl
;
; SWM - Set write mask.
;
swm:
	php
	sep	#0x20
	jsl	>0,Getb
	sta	<wmask

$1:	bit	Dpdone			; wait dpu done.
	bvc	$1

	sta	Rbwmsk
	plp
	rtl
;
; SRM - Set read mask.
;
srm:
	php
	sep	#0x20
	jsl	>0,Getb
	sta	<rmask

$1:	bit	Dpdone		; wait dpu done.
	bvc	$1

	lda	#vbmask
$2:	bit	Vbflag
	beq	$2

	lda	<rmask
	sta	Rbrmsk
;
; get 3 more bogus read masks for compatibility.
;
	jsl	>0,Getb
	jsl	>0,Getb
	jsl	>0,Getb

	plp
	rtl
;
; Set overlay plane color.
;
ocl:
	php
	sep	#0x20
	jsl	>0,Getb
	sta	<ocolor
$1:	bit	Dpdone			; wait for dpu done
	bvc	$1

	lda	#vbmask
$2:	bit	Vbflag
	beq	$2

	lda	<ocolor
	sta	Rbovcl
	plp
	rtl
;
; Enable/disable overlay plane reads and writes.
;
owr:
	php
	sep	#0x20
	jsl	>0,Getb
$1:	bit	Dpdone			; wait for dpu done.
	bvc	$1
	cmp	#0
	beq	$2
	lda	#0x20
	tsb	Capctl
	bra	$done
$2:	lda	#0x20
	trb	Capctl
$done:
	plp
	rtl
;
; Display/hide overlay plane.
;
ods:
	php
	sep	#0x20
	jsl	>0,Getb
	pha

$1:	bit	Dpdone		; wait for dpu done.
	bvc	$1

	lda	#vbmask
$2:	bit	Vbflag
	beq	$2

	pla
	beq	$3
	lda	#0x10
	tsb	Capctl
	bra	$done
$3:	lda	#0x10
	trb	Capctl
$done:
	plp
	rtl

;
; SLS - Set pattern for dashed lines.
; Note - Colorware supports a 'scale factor'
; for dashed lines, 1280 doesn't.
;
sls:
	php
	sep	#0x20
	jsl	>0,Getb
	sta	<lstyle		; line style.
	jsl	>0,Getb		; scale factor (pitch it).
	plp
	rtl	

;
; SPF - select stipple pattern for filled rectangles.
;
spf:
	php
	rep	#0x20
	jsl	>0,Getb
	and	##0x1f
	cmp	##17
	bcs	$done
	sta	<stpnum
$done:	plp
	rtl
;
; DSP - define stipple pattern.
; Note - stipple patterns are stored "backwards".
;

dsp:
	php
	rep	#0x30
	jsl	>0,Getb
	and	##0x1f
	cmp	##17
	bcs	$hosed
	dec	a
	bmi	$hosed
	asl	a
	asl	a
	asl	a
	adc	<stpbuf
	adc	##7
	tax
	ldy	##8
	sep	#0x20
$loop:
	jsl	>0,Getb
	sta	0,x
	dex
	dey
	bne	$loop
	plp
	rtl
$hosed:
	ldy	##8
	jsl	>0,Getb
	dey
	bne	$hosed
	plp
	rtl
;
; WMP - Write multiple pixels.
; 
wmp:
	php
	rep	#0x30
$loop:
	jsl	>0,Gdxdy
	txa
	bne	$1
	tya
	beq	$done
	txa
$1:
	clc
	adc	<xpos
	sta	<xpos
	sta	Xcap
	tya
	clc
	adc	<ypos
	sta	<ypos
	sta	Ycap
	sep	#0x20
	lda	<color
	sta	Vm
	rep	#0x20
	bra	$loop
$done:
	plp
	rtl
;
; WIP - Write incremental plotter mode.
; Write pixel at CAP, then advance CAP.
;
wip:
	php
	rep	#0x30

	jsl	>0,Getw
	sta	<temp

$wait:	bit	Dpdone-1
	bvc	$wait

	lda	<xpos		; set CAP.
	sta	Xcap
	lda	<ypos
	sta	Ycap

	sep	#0x30
	lda	<temp		; convert count to 8 bit looper.
	beq	$1
	inc	<temp+1
$1:
	lda	Capctl		; get ctl reg.
	and	#127-7		; save non-cap bits.
	sta	<temp1

	phk
	pla
	sta	<temp3+2
	per	$wipctl		; table for decoding direc bits.
	pla
	sta	<temp3
	pla
	sta	<temp3+1
$loop:
	jsl	>0,Getb
	sta	<temp2		; save for later.
	lsr	a		; get first direction code.
	lsr	a
	lsr	a
	bsr	$wipwrt		; go write pixel and adv cap.
	beq	$done		; br if no more pixels to do.
$2:
	lda	<temp2		; get direction codes.
	bsr	$wipwrt		; go write pixel and adv cap.
	bne	$loop		; br if more pixels to do.
$done:
	rep	#0x30

	lda	Xcap		; update firmware cap
	sta	<xpos		; from hardware cap.
	lda	Ycap
	sta	<ypos

	plp
	rtl


$wipwrt:
	and	#7		; get direction code.
	asl	a		; convert to index.
	tay			; point to record for this direc.
	lda	[<temp3],y	; get cap ctl bits for direc.
	ora	<temp1		; or in with real bits.
	sta	Capctl		; set cap inc direction etc.
	iny			; point to index of vm reg.
	lda	[<temp3],y	; get index.
	tax			; put in x for indexing.
	lda	<color		; get color to write.
;
; for some reason this instruction
; doesn't work (hardware problem), so fake it.
;	sta	Vm,x		; write pixel and advance.

	cpx	#2
	bne	$w1
	sta	Vmimaj
	bra	$w4
$w1:	cpx	#4
	bne	$w2
	sta	Vmimin
	bra	$w4
$w2:	sta	Vmimm
$w4:
	dec	<temp		; dec pixel count, return
	bne	$3		; with z flag set if done.
	dec	<temp+1
$3:	rts

;
; CAP ctl bits for WIP.  x is always major,
; hence the references to xdn etc.
;

$wipctl:

$xdn	equ	2
$ydn	equ	1

$ix	equ	2
$ixy	equ	4
$iy	equ	6

	dcb	0
	dcb	$ix

	dcb	0
	dcb	$ixy

	dcb	0
	dcb	$iy

	dcb	$xdn
	dcb	$ixy

	dcb	$xdn
	dcb	$ix

	dcb	$xdn+$ydn
	dcb	$ixy

	dcb	$ydn
	dcb	$iy

	dcb	$ydn
	dcb	$ixy


;
; Erase window.
;

erw:
	php
	sep	#0x20

	lda	#vbmask
$2:	bit	Vbflag
	beq	$2

	sta	DaErw
	plp
	rtl

;
; erase screen
;
ers:	jmp	>0,Erase


;
; A copy of the color table is kept in 3
; RAM arrays, 1 for each of red, green, blue.
; Actual color table updates are done by a
; kernel routine which makes sure the update
; is not done during screen refresh.

;
; RCT - Read color table.
; 

rct:
	php
	sep	#0x30
	jsl	>0,Getb
	tay
	jsl	>0,Getb
	tax

$loop:
	lda	Redclt,y
	jsl	>0,Sendb
	lda	Grnclt,y
	jsl	>0,Sendb
	lda	Bluclt,y
	jsl	>0,Sendb
	iny			; bump to next color.
	dex			; more colors ?
	bne	$loop
$done:
	plp
	rtl
	

;
; SCT	- Set color table.
;
sct:
	php
	sep	#0x30

	jsl	>0,Getb		; get first color.
	pha			; save for later
	tay			; and for now.
	jsl	>0,Getb		; get # colors to set up.
	pha			; save for later
	tax			; and for now.

$loop:
	jsl	>0,Getb
	sta	Redclt,y
	jsl	>0,Getb
	sta	Grnclt,y
	jsl	>0,Getb
	sta	Bluclt,y
	iny
	dex
	bne	$loop

	plx			; color count.
	ply			; first color
	jsl	>0,SetClt	; do the actual update.

	plp
	rtl


sif:
	php
	sep	#0x20
	jsl	>0,Get
	cmp	#'S'
	bne	$1
	lda	#0
	bra	$done
$1:	cmp	#'P'
	bne	$2
	lda	#128
	bra	$done
$2:	cmp	#'M'
	bne	$3
	lda	#128+64
	bra	$done
$3:	cmp	#'D'
	bne	$err
	lda	#64
$done:	sta	<sifval
$err:	plp
	rtl
	
sen:
	jsl	>0,Get
	jsl	>0,Get
g:
	php
	sep	#0x30
	jsl	>0,Get
	cmp	#'1'
	bne	$1
	stz	<ftype
	bra	$2
$1:	cmp	#'3'
	bne	$2
	lda	#0xff
	sta	<ftype
$2:
	ldx	#otype
	bsr	$doit
	ldx	#rtype
	bsr	$doit
	ldx	#ctype
	bsr	$doit

	jsl	>0,Get
	cmp	#'N'
	beq	$5
	cmp	#'M'
	beq	$5
	cmp	#'8'
	beq	$5
	cmp	#'7'
	beq	$5
	plp
	rtl
$5:	sta	<ptype
	plp
	rtl

$doit:
	jsl	>0,Get
	cmp	#'8'
	beq	$deflt
	cmp	#'D'
	beq	$ok
	cmp	#'H'
	beq	$ok
	cmp	#'M'
	beq	$ok
	cmp	#'7'
	beq	$ok
	rts
$deflt:
	lda	#0
$ok
	sta	<0,x
	rts

opt:
	php
	sep	#0x30
	jsl	>0,Getb
	tax
	jsl	>0,Getb
	sta	<temp
	lda	#64		; assume opt(6,?).
	cpx	#6		; tek override.
	beq	$1
	lda	#2		; assume opt(2,?).
	cpx	#2		; cr after gin data or rcp.
	beq	$1
	lda	#16		; assume opt(4,?).
	cpx	#4		; cr after tablet coords (etc or rtp).
	beq	$1
	lda	#4		; assume opt(3,?)
	cpx	#3		; 5x6 font after first gs
	beq	$1
	bra	$done
$1	ldy	<temp
	beq	$off
	tsb	<tekpri
	plp
	rtl
$off:	trb	<tekpri
$done:	plp
	rtl


sbl:				; set blink color
	php
	sep	#0x30
	
	jsl	>0,Getb		; get color
	tay
	ldx	#0
$1				; see if color already set up
	tya
	cmp	Bltab+3,x
	beq	$f2

	txa
	clc
	adc	#7		; next index value
	tax
	cmp	#56		; max table entry number
	bcc	$1
	ldx	#0		; color not blinked yet, so look for
$2				; a free one
	lda	Bltab,x
	beq	$f2		; found a free one
	txa
	clc
	adc	#7
	tax
	cmp	#56
	bcc	$2
	ldx	#0		; full, reuse first entry
	stz	Bltab		; make sure counter is 0
$f2
	stz	Bltab+1,x	; cancel ontime of that entry to stop
$3				; blinking
	lda	Bltab,x		; wait for current color to be done
	bne	$3

	tya
	sta	Bltab+3,x	; color to be blinked

	jsl	>0,Getb		; red for offtime
	sta	Bltab+4,x
	jsl	>0,Getb		; green
	sta	Bltab+5,x
	jsl	>0,Getb		; blue
	sta	Bltab+6,x	
	jsl	>0,Getb		; ontime
	sta	Bltab+1,x	
	jsl	>0,Getb		; offtime
	eor	#-1		; make it negative
	inc	a	
	sta	Bltab+2,x
	beq	$done1		; color not to be blinked if offtime=0

	inc	Blink		; increase number of blinking color
	lda	Bltab+1,x	; start ontime counter
	sta	Bltab,x
$done
	plp
	rtl
$done1
	dec	Blink		; one less color to blink
	bra	$done


	end




1280_Firmware/simple/nop.asm
; Simple interpreter version.
; Colorware commands that are nops in the 1280
; or are so silly as to be trivial.  Gobble
; or regurgitate the expected # of bytes.
; Actually there is a useful command in here -
; RVO.  People who issue RVO and get back
; 959 or 1023 know they're talking to a 1280.
;

rho:
	php
	rep	#0x20
	lda	##0
	jsl	>0,Sendw
	plp
	rtl
rvo:
	php
	sep	#0x20
$w1:	bit	Dpdone		; wait dpu done.
	bvc	$w1
	lda	Capctl		; see if display is 960 or 1280.
	bit	#8
	rep	#0x20
	bne	$960
	lda	##1023
	bra	$1
$960:	lda	##959
$1:
	jsl	>0,Sendw
	plp
	rtl
rzr:
	php
	rep	#0x20
	lda	##1
	jsl	>0,Sendb
	jsl	>0,Sendb
	plp
	rtl

scr:
	php
	sep	#0x20
	lda	#13		; send cr.
	jsl	>0,Send
	plp
	rtl
lmr	;*
	php
	rep	#0x30
	jsl	>0,Getw
	jsl	>0,Getw
	tax
	brl	gobble


lat:
	php
	rep	#0x30
	ldx 	##21
	bra	gobble
;
; 6 bytes
;

; 5 bytes
;

;
; 4 bytes
;
bso
	php
	rep	#0x30
	ldx	##4
	bra	gobble

;
; 3 byte arg
;
pok

	php
	rep	#0x30
	ldx	##3
	bra	gobble
;
; double byte arg.
;
jus	;*
sbr	;*
sse
szr
hso
vso
	php
	rep	#0x30
	ldx	##2
	bra	gobble

;
; single byte arg.
;

stw	;*  I'm not sure if anybody wants to use this anymore.  Who
	;   wants 512x512 on a 1280?

spt
rot	;*
sop	;*
aav:
blg:
drl
hsr
vsr
scs	;*
std	;*
sup
	php
	rep	#0x30
	ldx	##1
gobble
	jsl	>0,Get
	dex
	bne	gobble
	plp
	rtl

	end




1280_Firmware/simple/opcode.h
;
; 3 finger command names, sorted by opcode.
;
finger:
	dcs	"FFD"
	dcs	"DFP"
	dcs	"SPF"
	dcs	"SAR"
	dcs	"GFL"
	dcs	"DSK"
	dcs	"DPA"
	dcs	"STD"
	dcs	"OPT"
	dcs	"COP"
	dcs	"SCD"
	dcs	"XTD"
	dcs	"FRR"
	dcs	"SUP"
	dcs	"WDA"
	dcs	"RDA"
	dcs	"RST"	
	dcs	"SLS"	
	dcs	"DTM"	
	dcs	"ETC"	 
	dcs	"SBL"	 
	dcs	"ECU"	 
	dcs	"SKS"	 	
	dcs	"DSF"	 
	dcs	"WSF"	 
	dcs	"ESF"	 
	dcs	"LMR"	 
	dcs	"JUS"	 
	dcs	"XCD"	 
	dcs	"DRL"	 
	dcs	"SCR"	 
	dcs	"SUC"	 
	dcs	"RRD"	 
	dcs	"DVA"	 
	dcs	"BFL"	 
	dcs	"SEC"	 
	dcs	"DEB"	 
	dcs	"SZR"	 
	dcs	"WRD"	 
	dcs	"SEN"	 
	dcs	"SIF"	 
	dcs	"IFL"	 
	dcs	"TXT"	 
	dcs	"SCT"	 
	dcs	"SWM"	 
	dcs	"SRM"	 
	dcs	"DPK"	 
	dcs	"DCL"	 
	dcs	"***"	 
	dcs	"MOV"	 
	dcs	"***"	 
	dcs	"***"	 
	dcs	"WPX"	 
	dcs	"EJC"	 
	dcs	"OFL"	 
	dcs	"VTE"	 
	dcs	"WHS"	 
	dcs	"RPX"	 
	dcs	"EPA"	 
	dcs	"SBC"	 
	dcs	"WHR"	 
	dcs	"SCP"	 
	dcs	"SAP"	 
	dcs	"HOM"	 
	dcs	"SCS"	 
	dcs	"RHR"	 
	dcs	"SBR"	 
	dcs	"SCC"	 
	dcs	"DJC"	 
	dcs	"SVO"	 
	dcs	"SHO"	 
	dcs	"BSO"	 
	dcs	"EPA"	 
	dcs	"MVR"	 
	dcs	"RCP"	 
	dcs	"WMP"	 
	dcs	"DVR"	 
	dcs	"DMV"	 
	dcs	"DFC"	 
	dcs	"DFR"	 
	dcs	"DCA"	 
	dcs	"RJP"	 
	dcs	"DAI"	 
	dcs	"WHU"	 
	dcs	"RHS"	 
	dcs	"WHC"	 
	dcs	"WIP"	 
	dcs	"HSR"	 
	dcs	"VSR"	 
	dcs	"RHO"	 
	dcs	"RVO"	 
	dcs	"SAC"	 
	dcs	"RTP"	 
	dcs	"SSE"	 
	dcs	"ERS"	 
	dcs	"DSP"	 
	dcs	"ELP"	 
	dcs	"RCT"	 
	dcs	"AAV"	 
	dcs	"BLG"	 
	dcs	"LAT"	 
	dcs	"ETP"	 
	dcs	"STP"	 
	dcs	"STW"	 
	dcs	"MAR"	 
	dcs	"CAI"	 
	dcs	"ROT"	 
	dcs	"CHR"	 
	dcs	"AED"	 
	dcs	"RZR"	 
	dcs	"PEK"	 
	dcs	"POK"	 
	dcs	"DRR"	 
	dcs	"DRA"	 
	dcs	"ERD"	 
	dcs	"RHC"	 
	dcs	"SOP"	 
	dcs	"PAI"	 
	dcs	"SPT"	 
	dcs	"SGT"	 
	dcs	"SAI"	 
	dcs	"***"	 
	dcs	"***"	 
	dcs	"DFW"	 
	dcs	"ORG"	 
	dcs	"OWR"	 
	dcs	"ODS"	 
	dcs	"OCL"	 
	dcs	"CLP"	 
	dcs	"MVW"
	dcs	"SLW"
	dcs	"DLW"
	dcs	"SAW"
	dcs	"INQ"
nfuncs	equ	!-finger/3
	end




1280_Firmware/simple/prcdma.asm


;
; Command dma routines.
;

;scd:	php
;	sep	#0x20
;	lda	#0xff
;	bra	xcd1
;xcd:	php
;	sep	#0x20
;	lda	#0
;xcd1:	sta	<cdmflg
;	plp
;	jmp	Cdmctl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine sets up for command dma	;
; transfer on command from host.  Also	;
; it terminates this mode on command	;
; from host.  Actual enabling and 	;
; disabling of dma is done on a word by ;
; word basis in wcdma.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;
scd:
	php
	sep	#0x20
	stz	<cdmsw		; indicate next byte from
	stz	<cdmsw+1	; LSB of cdma port.
	lda	#8
	sta	DmaCtl		; enable data flag.
	sta	<cdmflg
	sta	DmaEna		; request dma cycle.
	plp
	rtl
xcd:
	php
	rep	#0x20
	stz	DmaCtl		; disable data flag.
	stz	<cdmsw
	stz	<cdmflg
	plp
	rtl
;
; do command dma to drawing accelerator.
; commands are SEC,DVA,MOV and exit.
; commands (in hex) are all 2 words long, as follows :
; DVA - 0xxx 0yyy.
; MOV - 0xxx, 8yyy.
; SEC - 80cc,0ccc.
; XIT - 8000,8000
;

dadma:
	php
	rep	#0x10		; 16 bit idx
	sep	#0x20		; 8 bit mem.

	ldx	<xpos
	ldy	<ypos

	phd			; point direct at io page.
	pea	##0xff00
	pld

$1000:
	bit	<Dpdone-0xff00
	bvc	$1000
	stx	Xcap
	sty	Ycap
;
; get next command/xcoord
;
	
$cmd:
	bit	<0x1c		; data flag off ?
	bmi	$abort		; quit if command out happens.
	bvc	$cmd		; br if yes.

	ldx	<CdmPrt-0xff00	; get cdma word.
	sta	<DmaEna-0xff00	; turn on data flag.
	bmi	$sec		; br if not mov or dva.

;
; get y coord of mov/draw
;
$1:	bit	<0x1c		; data flag off ?
	bmi	$abort		; quit if command out happens.
	bvc	$1		; br if yes.

	ldy	<CdmPrt-0xff00	; get cdma word.
	sta	<DmaEna-0xff00	; turn on data flag.
	bmi	$mov		; br if mov command.

$dva:
	bit	<Dpdone-0xff00
 	bvc	$dva
	stx	0xfe00
	sty	0xfe02
	sta	DaDva
	bra	$cmd

$mov:
	bit	<Dpdone-0xff00
	bvc	$mov
	stx	Xcap
	sty	Ycap
	bra	$cmd
;
; here for sec or exit.
; exit if next word is minus.

$sec:
	bit	<0x1c		; data flag off ?
	bmi	$abort		; quit if command out happens.
	bvc	$sec		; br if yes.

	ldy	<CdmPrt-0xff00
	sta	<DmaEna-0xff00
	bmi	$done

$11:
	bit	<Dpdone-0xff00
	bvc	$11
	stx	DaColr
	bra	$cmd

$abort:
	stz	<DmaCtl-0xff00
	stz	Intdrp+cdmsw
	stz	Intdrp+cdmflg

$done:
	bit	<Dpdone-0xff00
	bvc	$done

	pld
	stz	<cdmsw

	ldx	Xcap
	stx	<xpos
	ldy	Ycap
	sty	<ypos
	lda	DaColr
	sta	<color

	plp
	rtl

	end




1280_Firmware/simple/proget.asm

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Wait for byte from host or	;
; keyboard if in local mode.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

get:
	php
	sep	#0x20
$loop:
	bit	Setupk
	bpl	$10
	brl	kludge
$10:
	bit	<locsw		; in local mode ?
	bmi	$local		; br if yes.
	lda	<cdmflg		; doing command dma ?	
	bne	$getcdm		; br if yes.
	bit	PolDev		; command out ?
	bmi	$getpar		; br if yes.

	lda	<autovt		; should we check serial port ?
	bne	$loop		; loop if serial is for vt100.
	bra	$serial	

;
; get byte from parallel interface.
;
$getpar
	plp
	jmp	>0,Getpar

;
; get command dma byte.
;
$getcdm:

	bit	<cdmsw		; time to get word from host?
	bpl	$read		; branch if yes
	stz	<cdmsw		; reset 'next word flag'
	lda	#0		; clear acc high byte.
	xba
	lda	<cdmbuf+1	; get the (buffered) data byte.
	plp
	rtl
$read:
	bit	PolDev		; command dma word avail (bit 6) ?
	bmi	$xcd		; exit command dma if command out.
	bvs	$yes		; br if yes.
	brl	$loop		; no, wait some more.
$yes:	dec	<cdmsw		; set the 'read high byte next' flag.
	rep	#0x20
	lda	CdmPrt		; get data word from host.
	sta	<cdmbuf		; save high byte for next caller.
	sta	DmaEna		; turn on data flag.
	and	##0xff		; return low byte to caller.
$done:	plp			; restore callers m/x mode
	rtl			; and return.
$xcd:
	stz	<cdmflg
	stz	DmaCtl
	brl	$loop
;
; get host serial data if any in queue.
;
$serial:
	bit	Iqcnt2+1	; anything in serial input q ?
	bpl	$loop		; go wait some more if no.
	jsl	>0,GetHst
	cmp	#127		; delete ?	
	bne	$s1		; return if not.
	bit	<rubopt		; are we ignoring delete ?
	bpl	$s1		; br if no, return.
	brl	$loop		; yes, go get next char.
$s1:	xba			; clear acc high byte
	lda	#0		; and return.
	xba
	plp
	rtl
;
; Here in local mode, get
; next non-special key.
;
$local:
	jsl	>0,ChkKbd	; go get key (if ASCII).
	bcs	$loop		; br if key was not ASCII.
	rep	#0x20
	and	##0xff
	plp
	rtl


send:
	php
	sep	#0x20
	bit	<sifval
	bmi	$111
	bvs	$11
	plp
	jmp	>0,SndHst
$11:
	plp
	jmp	>0,Dchar
$111:
	plp
	jmp	>0,Putpar

sndend:


	end







1280_Firmware/simple/setup.asm
;
; "VT100-style" setup routines.
; Called from alpha or intrp idle loops
; on setup key.  Trashes overlay plane.
;

sptr	equ	temp
scrptr	equ	temp+3
fields	equ	temp+6
curfld	equ	temp+9
curscr	equ	temp+10
setab	equ	temp+11
curval	equ	temp+12
hostbr	equ	temp+14
hostdb	equ	temp+16
hostsb	equ	temp+17
hostpa	equ	temp+18
hostfc	equ	temp+19
padace	equ	hostbr
auxace	equ	hostbr+6
hstace	equ	hostbr+12
;next at hostbr+18
brptr	equ	temp+32	;3 bytes.
fldidx	equ	temp+37
nxtout	equ	temp+39

;
; eeprom switch options.
;
dcopt	equ	temp+41		; destructive chars.
leopt	equ	temp+42		; local echo.
tkopt	equ	temp+43		; tek priority.
roopt	equ	temp+44		; ignore rubout.
avopt	equ	temp+45		; auto vt100 - '0' = normal Cware,
				; '2' = enter vt100 on host serial input,
				; '1' = save host serial for vt100 but
				; switch mode only on command.
bpopt	equ	temp+46		; bit pad type, 'G' - GTCO,
				; 'K' - Kurta pad, 'M' - Summa mouse,
				; 'L' - Logitech mouse, 'S' - Summa-
				; graphics Bit Pad 1 (default).
setup:
	php
	rep	#0x30
	pha
	phx
	phy


	pei	<color
	pei	<xpos
	pei	<ypos
	pei	<acx
	pei	<acy	
	pei	<acflag

	lda	##0
	jsl	>0,SaveDa
	pha

	bsl	rcurs		; make sure no loose cursors.
	bsl	racurs

	bsl	savfnt		; save alpha parameters.
	bsl	chinit		; set default alpha parameters.

	sep	#0x30
	lda	#64		; link alpha/gfx caps.
	trb	<acflag
;
; Gobble up all buffered keys until
; the setup key comes through.
;

$gob:
	bit	Iqcnt3+1
	bpl	$gob1
	jsl	>0,GetKey
	cmp	#0xfe
	bne	$gob
$gob1:
	inc	Setupk

;
; Set color 0 to 0 and color 1 to green.
; Don't need to save anything here because
; we're changing only the clt DACs, not
; the ram copy of the clt.
;
	stz	Rbcltn		; select color 0, set to black.
	stz	0xfe46
	stz	0xfe48
	stz	0xfe4a

	stz	Rbrmsk		; mask out planes 0-7.

	lda	#1
	sta	DaColr		; make sure current color <> 0
	sta	<color
	sta	Rbovcl		; set overlay color to 1.
	sta	Rbcltn		; select color 1, set to green.
	lda	#0xff
	sta	0xfe48
	stz	0xfe46
	stz	0xfe4a

	stz	DaBclr		; set background color to 0..
	stz	<bcolor
	lda	#0x20		; r/w 9th plane (display later).
	sta	Capctl	
	stz	DaCtl		; turn off clipping etc.
	rep	#0x20		; set window = full screen.
	stz	Xorg
	stz	Yorg
	stz	Xwbot
	stz	Ywbot
	lda	##0x500
	sta	Xwtop
	lda	##0x400
	sta	Ywtop
;
; Initialize parameter values for each screen.
; Here when setup first entered and after
; eeprom save or restore.

$start:

;
; Screen 0.
;
	sep	#0x30
	ldx	#'N'
	ldy	#'Y'
	stx	<tkopt		; assume AED priority over Tek.
	bit	<tekpri		; true ?
	bpl	$opt1		; br if yes.
	sty	<tkopt
$opt1:	stx	<dcopt		; assume chars don't erase.
	bit	<chropt		; true ?
	bpl	$opt2		; br if yes.
	sty	<dcopt
$opt2:	stx	<leopt		; assume no local echo.
	bit	<locsw		; true ?
	bvc	$opt3		; br if yes.
	sty	<leopt
$opt3:	stx	<roopt		; assume rubout not ignored.
	bit	<rubopt		; true ?
	bpl	$opt4		; br if yes.
	sty	<roopt
$opt4:	ldx	#'2'		; assume auto vt.
	lda	<autovt
	bmi	$vt
	dex
	cmp	#64		; 64 = ignore serial, save for vt100.
	beq	$vt
	dex			; assume normal cware operation.
$vt	stx	<avopt
	lda	<bptype
	sta	<bpopt
;
; Screen 1.
;
	rep	#0x20
	sep	#0x10
	ldx	#16
$asloop:
	lda	Acedat,x
	sta	<hostbr,x
	dex
	dex
	bpl	$asloop

;
; Draw first setup screen.
;
	sep	#0x20
	stz	<curscr		; select screen 0.
	lda	#128
	trb	<chropt
	bsl	setscr		; init screen.

	sep	#0x30
$w10:	bit	Dpdone
	bvc	$w10
	lda	#0x30		; make overlay plane visible.
	sta	Capctl
	
	stz	<setab		; in setup a, exit to intrp.	
;
; top of setup-idle loop.
;

$idle:
	bit	Iqcnt3+1	; key ready ?
	bmi	$get		; br if yes.
	bsl	acursr		; no, blink cursor.
	bra	$idle		; wait some more.

$get:	bsl	racurs		; key waiting, turn off cursor.
	jsl	>0,GetKey	; get the key.
	cmp	#0xfe		; setup key ?
	bne	$1
	stz	Setupk
	brl	$exit		; exit if yes.

$1:	cmp	#'0'		; reset command ?
	bne	$2
	jmp	>0,Start

$2:	cmp	#9		; tab ?
	bne	$3
	inc	<curfld		; move cursor to next field on tab.
	bsl	feldxy
	bra	$curs		; draw cursor and go to idle.

$3:	cmp	#'1'
	bne	$4
	lda	#128
	tsb	<setab		; exit to vt100 mode.
	brl	$exit		
$4:
	cmp	#'5'
	bne	$5
	inc	<curscr
	bsl	setscr
	bra	$curs		; draw cursor and go to idle.
$5:
	cmp	#'6'
	bne	$6
	bsl	nxtval		; display next value for field.
	bra	$curs		; draw cursor and go to idle.
$6:
	cmp	#19		; control s - save to eeprom.
	bne	$7
	bsl	update
	bsl	shifts
	brl	$start
$7:
	cmp	#18		; control r - restore from eeprom.
	bne	$8
	bsl	update
	lda	<curscr
	beq	$70
	cmp	#1
	beq	$71
	bra	$curs
$70	bsl	eeinit
	brl	$start
$71	jsl	>0,AceRst
	brl	$start
$8:
$curs:
	bsl	dacurs
	brl	$idle

$exit:
	sep	#0x30
	jsl	>0,Erase	; erase overlay plane.

	rep	#0x20
	pla
	beq	$done0
	jsl	>0,RstrDa	; restore da registers.
	pha
	jsl	>0,FreHeap
$done0:
	bsl	resfnt		; restore alpha parameters.
	sep	#0x30	
	ldx	#2		; restore colors 0,1.
	ldy	#0
	jsl	>0,SetClt

	bsl	update
$don10:	
;
; see if exiting to VT100 mode.
;
	bit	<setab
	bpl	$done1
	jsl	>0,Vt100
$done1:
	rep	#0x30
	pla
	sta	<acflag
	pla
	sta	<acy
	pla
	sta	<acx
	pla
	sta	<ypos
	pla
	sta	<xpos
	pla
	sta	<color
	ply
	plx
	pla
	plp
	rtl

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Display next value for current field.	;
; Called when '6' key hit.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

nxtval:
	php
	rep	#0x30
	pha
	phx
	phy
	pei	<xpos
	pei	<ypos

	sep	#0x30
	lda	#128
	tsb	<chropt		; make chars destructive.
	rep	#0x20
	lda	<nxtout
	beq	$1
	per	$1-1
	clc
	per	sujump
	adc	1,s
	dec	a
	sta	1,s
	bsl	feldxy
	ldx	<fldidx
	lda	<0,x
	sep	#0x20
	rts
$1:	
	sep	#0x20
	lda	#128
	trb	<chropt
	rep	#0x30
	pla
	sta	<ypos
	pla
	sta	<xpos
	ply
	plx
	pla
	plp
	rts

sujump:
	nop			; so nxtout <> 0 for first routine.
nextdb:
	inc	a
	cmp	#9
	bcc	$1
	lda	#5
$1:	brl	digout

nextsb:	eor	#3		; 1,2 -> 2,1
	brl	digout

nextfc:	cmp	#'X'
	bne	$1
	lda	#'M'
	bra	$out
$1:	cmp	#'M'
	bne	$2
	lda	#0
	bra	$out
$2:	lda	#'X'
$out:	brl	digout
	
nextpa:	cmp	#'N'
	bne	$1
	lda	#'E'
	bra	digout
$1:	cmp	#'E'
	bne	$2
	lda	#'O'
	bra	digout
$2:	cmp	#'O'
	bne	$3
	lda	#'0'
	bra	digout
$3:	cmp	#'0'
	bne	$4
	lda	#'1'
	bra	digout
$4:	lda	#'N'
	bra	digout

digout:
	sta	<0,x
	cmp	#10
	bcs	$1
	adc	#'0'
$1:	jsl	>0,Dchar
	rts

yorn:
;	eor	#'Y' xor 'N'	; Y,N -> N,Y
	eor	#0x17
	bra	digout
nextbp:
	cmp	#'S'
	bne	$1
	lda	#'G'
	bra	digout
$1:	cmp	#'G'
	bne	$2
	lda	#'K'
	bra	digout
$2:	cmp	#'K'
	bne	$3
	lda	#'L'
	bra	digout
$3:	cmp	#'L'
	bne	$4
	lda	#'M'
	bra	digout
$4:	lda	#'S'
	bra	digout


vtmode:	inc	a
	cmp	#'3'
	bcc	digout
	lda	#'0'
	bra	digout
nextbr:
	phk
	ply
	sty	<brptr+2
	rep	#0x20
	per	$brate
	pla
	sta	<brptr
	ldy	#0
	lda	<0,x
$loop:
	cmp	[<brptr],y
	beq	$found	
	iny
	iny
	cpy	#$lstbr
	bcc	$loop
	rts

$found:	iny
	iny
	cpy	#$lstbr
	bcc	$1
	ldy	#0
$1:	lda	[<brptr],y
	sta	<0,x

	pei	<xpos
	ldy	#5
	lda	##32	; space
$2:	jsl	>0,Dchar
	dey
	bne	$2
	pla
	sta	<xpos

	lda	<0,x
	bsl	decout
	rts
$brate:
	dcw	50
	dcw	75
	dcw	110
	dcw	135
	dcw	150
	dcw	300
	dcw	600
	dcw	1200
	dcw	1800
	dcw	2000
	dcw	2400
	dcw	3600
	dcw	4800
	dcw	7200
	dcw	9600
	dcw	19200
	dcw	38400
	dcw	56000
$lstbr	equ	!-$brate

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; display current values of	;
; current screen parameters.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dvalue:
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x30

	stz	<curfld
	bsl	feldxy

	lda	<curscr
	beq	$scrn0
	cmp	#1
	beq	$scrn1
	cmp	#2
	beq	$scrn2
	brl	$done
$scrn0:
	ldx	<fldidx
	lda	<0,x
	bsl	$chrout
	lda	<curfld
	bne	$scrn0
	brl	$done	
$scrn1:
	ldx	#12
$loop1:
	rep	#0x20
	
	lda	<hostbr,x
	bsl	decout

	sep	#0x20
	inc	<curfld
	bsl	feldxy

	lda	<hostdb,x
	ora	#0x30
	bsl	$chrout

	lda	<hostsb,x
	ora	#0x30
	bsl	$chrout

	lda	<hostpa,x
	bsl	$chrout

	lda	<hostfc,x
	bsl	$chrout

	txa
	sec
	sbc	#6
	tax
	bpl	$loop1
	brl	$done

$scrn2:
$done:
	sep	#0x20
	stz	<curfld
	bsl	feldxy

	rep	#0x30
	ply
	plx
	pla
	plp
	rts

$chrout:
	jsl	>0,Dchar
	inc	<curfld
	bsl	feldxy
	rts
	
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Draw current setup screen.  Points	;
; scrptr to the text for the screen,	;
; fields to the data entry fields in	;
; the screen.  Sets curfld = 0 and	;
; calls feldxy.				;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setscr:
	php
	sep	#0x20

	phk
	pla
	sta	<scrptr+2
	sta	<fields+2

	lda	<curscr
	cmp	#2
	bcc	$ok
	lda	#0
	stz	<curscr
$ok:
	cmp	#0
	bne	$1		
	per	$feld0
	per	$scrn0
	bra	$10
$1:
	cmp	#1
	bne	$2
	per	$feld1
	per	$scrn1
	bra	$10
$2:
	cmp	#2
	bne	$3
	per	$feld2
	per	$scrn2
	bra	$10
$3:
$10:
	rep	#0x20
	pla
	sta	<scrptr
	pla
	sta	<fields	
	bsl	dscrn	
	sep	#0x20
	stz	<curfld
	bsl	feldxy
	
	plp
	rts


$scrn1:
	dcb	2			; character position
	dcb	16			; line, column.
	dcs	"Colorware 1280 setup " ; associated text.
	dcs	" (serial ports).\0"

	dcb	5
	dcb	1
	dcs	"Baud rate\0"

	dcb	6
	dcb	1
	dcs	"Data bits\0"

	dcb	7
	dcb	1
	dcs	"Stop bits\0"

	dcb	8
	dcb	1
	dcs	"Parity\0"

	dcb	8
	dcb	30
	dcs	"N none E even O odd"
	dcs	" 1/0 stick at 1/0\0"

	dcb	9
	dcb	1
	dcs	"Flow control\0"

	dcb	9
	dcb	30
	dcs	"X xon/xoff M rts/cts 0 none\0"

	dcb	4
	dcb	15
	dcs	"Host\0"

	dcb	4
	dcb	21
	dcs	"Aux\0"

	dcb	4
	dcb	27
	dcs	"Mouse\0"

	dcb	18
	dcb	1
	dcs	"0 Reset terminal.\0"

	dcb	19
	dcb	1
	dcs	"1 Enter VT100 mode\0"

	dcb	20
	dcb	1
	dcs	"5 Advance to next screen.\0"

	dcb	21
	dcb	1
	dcs	"Tab key advance"
	dcs	" to next field.\0"

	dcb	22
	dcb	1
	dcs	"6 Choose next"
	dcs	" value in field.\0"

	dcb	23
	dcb	1
	dcs	"Control S sets the default"
	dcs	" parameters of this screen"
	dcs	" to be those shown.\0"

	dcb	24
	dcb	1
	dcs	"Control R resets the "
	dcs	"parameters of this screen"
	dcs	" to their default values.\0"
	dcw	-1
	
$feld1:
	dcw	$lst1-$feld1/6	; number of entries in table

	dcb	5		; fields for host
	dcb	15		; baud, data bits, stop bits,
	dcw	hostbr+12	; parity, flow control.
	dcw	nextbr-sujump

	dcb	6
	dcb	15
	dcw	hostdb+12
	dcw	nextdb-sujump

	dcb	7
	dcb	15
	dcw	hostsb+12
	dcw	nextsb-sujump

	dcb	8
	dcb	15
	dcw	hostpa+12
	dcw	nextpa-sujump

	dcb	9
	dcb	15
	dcw	hostfc+12
	dcw	nextfc-sujump


	dcb	5		; fields for aux
	dcb	21		; baud, data bits, stop bits,
				; parity, flow control.
	dcw	hostbr+6
	dcw	nextbr-sujump

	dcb	6
	dcb	21
	dcw	hostdb+6
	dcw	nextdb-sujump

	dcb	7
	dcb	21
	dcw	hostsb+6
	dcw	nextsb-sujump

	dcb	8
	dcb	21
	dcw	hostpa+6
	dcw	nextpa-sujump

	dcb	9
	dcb	21
	dcw	hostfc+6
	dcw	nextfc-sujump

	dcb	5		; fields for host
	dcb	27		; baud, data bits, stop bits,
				; parity, flow control.
	dcw	hostbr
	dcw	nextbr-sujump

	dcb	6
	dcb	27
	dcw	hostdb
	dcw	nextdb-sujump

	dcb	7
	dcb	27
	dcw	hostsb
	dcw	nextsb-sujump

	dcb	8
	dcb	27
	dcw	hostpa
	dcw	nextpa-sujump

	dcb	9
	dcb	27
	dcw	hostfc
	dcw	nextfc-sujump

$lst1:	;eot



$scrn0:
	dcb	2			; character position
	dcb	16			; line, column.
	dcs	"Colorware 1280 setup"	; associated text.
	dcs	" (graphics options).\0"

	dcb	5
	dcb	1
	dcs	"Destructive chars\0"

	dcb	6
	dcb	1
	dcs	"Tek priority\0"

	dcb	7
	dcb	1
	dcs	"Local echo\0"

	dcb	8
	dcb	1
	dcs	"Ignore delete\0"

	dcb	9
	dcb	1
	dcs	"AED vs VT100\0"

	dcb	9
	dcb	22
	dcs	"0 Host serial input"
	dcs	" handled in AED mode.\0"

	dcb	10
	dcb	22
	dcs	"1 Save host serial input"
	dcs	" for VT100 mode.\0"

	dcb	11
	dcb	22
	dcs	"2 Host serial input causes"
	dcs	" exit to VT100 mode.\0"

	dcb	13
	dcb	1
	dcs	"Bit pad type\0"

	dcb	13
	dcb	22
	dcs	"G - GTCO pad, "
	dcs	"K - Kurta pad, "
	dcs	"L - Logitech mouse,\0"

	dcb	14
	dcb	22
	dcs	"M - Summa mouse, "
	dcs	"S - Summagraphics pad.\0" 

	dcb	18
	dcb	1
	dcs	"0 Reset terminal.\0"

	dcb	19
	dcb	1
	dcs	"1 Enter VT100 mode.\0"

	dcb	20
	dcb	1
	dcs	"5 Advance to next screen.\0"

	dcb	21
	dcb	1
	dcs	"Tab key advance"
	dcs	" to next field.\0"

	dcb	22
	dcb	1
	dcs	"6 Choose next"
	dcs	" value in field.\0"

	dcb	23
	dcb	1
	dcs	"Control S sets the default"
	dcs	" parameters of this screen"
	dcs	" to be those shown.\0"

	dcb	24
	dcb	1
	dcs	"Control R resets the "
	dcs	"parameters of this screen"
	dcs	" to their default values.\0"
	
	dcw	-1			; eot.

$feld0:
	dcw	$lst0-$feld0/6

	dcb	5
	dcb	20
	dcw	dcopt
	dcw	yorn-sujump

	dcb	6
	dcb	20
	dcw	tkopt
	dcw	yorn-sujump

	dcb	7
	dcb	20
	dcw	leopt
	dcw	yorn-sujump

	dcb	8
	dcb	20
	dcw	roopt
	dcw	yorn-sujump

	dcb	9
	dcb	20
	dcw	avopt
	dcw	vtmode-sujump

	dcb	13
	dcb	20
	dcw	bpopt
	dcw	nextbp-sujump

$lst0:

$scrn2:
	dcb	2
	dcb	16
	dcs	"1280 Status\0"

	dcw	-1

$feld2:
	dcw	$lst2-$feld2/6
	dcb	1
	dcb	1	
	dcw	0
	dcw	0
$lst2:

	

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to draw a setup		;
; screen.  Erases overlay plane,	;
; then draws text from screen table.	;
; Point [<scrptr] to table.		;
; Last table entry is -1.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dscrn:
	php
	rep	#0x30
	pha
	phx
	phy

	jsl	>0,Erase

	ldy	##0
$loop:
	rep	#0x20
	lda	[<scrptr],y
	cmp	##-1
	beq	$eval
	iny
	iny
	sep	#0x20
	sta	<ypos
	xba
	sta	<xpos
	bsl	setxy
	bra	$1
$dloop:
	jsl	>0,Dchar	
	iny
$1:	lda	[<scrptr],y
	bne	$dloop
	iny
	bra	$loop

$eval:
	bsl	dvalue
	rep	#0x30
	ply
	plx
	pla
	plp
	rts


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to display text string.	;
; Set xpos, ypos, point [<sptr] at	;
; (null terminated) string.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

putstr:
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30
	ldy	#0
$loop:
	lda	[<sptr],y
	beq	$done
	jsl	>0,Dchar
	iny
	bra	$loop
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to move xpos,ypos	;
; to beginning of field (# in curfld.)	;
; Wraps to field 0 if necessary.	;
; Sets fldidx = dp address of associated;
; value, nxtout = address of routine to ;
; generate next value for field.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

feldxy:
	php
	rep	#0x30
	pha
	phx
	phy

	lda	<curfld
	and	##0xff
	cmp	[<fields]
	bcc	$ok
	lda	##0
	sep	#0x20
	sta	<curfld
	rep	#0x20
$ok:	
	asl	a
	pha
	asl	a
	adc	1,s
	ply
	tay
	iny
	iny
	lda	[<fields],y
	sep	#0x20
	sta	<ypos
	xba
	sta	<xpos
	rep	#0x20
	iny
	iny
	lda	[<fields],y
	sta	<fldidx
	iny
	iny
	lda	[<fields],y
	sta	<nxtout

	bsl	setxy

	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Convert row, column coords in	;
; ypos, xpos to corresponding	;
; x, y coordinates.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setxy:
	php
	rep	#0x20
	lda	<chight
$1:	bit	Dpdone-1
	bvc	$1
	sta	0xfe00
	lda	<ypos
	dec	a
	and	##0xff
	sta	0xfe04
	sta	DaMul
	sec
	lda	##1000
$2:	bit	Dpdone-1
	bvc	$2
	sbc	0xfe02
	sta	<ypos
	bra	setx1
xsetx:
	php
	rep	#0x20
$1:	bit	Dpdone-1
	bvc	$1
setx1:
	lda	<xpos
	dec	a
	and	##0xff
	beq	$ez
	sta	0xfe04
	lda	<cwidth
	sta	0xfe00
	sta	DaMul
$1:	bit	Dpdone-1
	bvc	$1
	lda	0xfe02
	clc
	adc	##100
	sta	<xpos

	plp
	rts
$ez
	lda	##100
	sta	<xpos
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to display the (unsigned);
; value in acc in decimal format.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

decout:
	php
	rep	#0x30
	pha
	phx
	phy
;
; point edtemp at table of powers of ten
;
	per	$tens
	plx
	stx	<edtemp
	phk
	phk
	plx
	stx	<edtemp+2

	ldy	##-2
;
; inc y until 10**y > acc.
;
$1:
	iny
	iny
	cmp	[<edtemp],y	; acc >= ten**y ?
	bcs	$1		; br if yes.
; 
; while(--y > 0)	(while acc >= 10)
; 	x = '0'
; 	while(acc >= 10**y)
;		acc -= 10**y
;		x++
;	output(x)
; output(acc + '0')
;
	bra	$4		; loop if --y > 0.
$2:
	sbc	[<edtemp],y	; subtract 10**y.
	inx			; inc coefficient of 10**y.
$22:	cmp	[<edtemp],y	; acc >= 10**y ?
	bcs	$2		; br if yes.
$3:
	pha			; save val being converted.
	txa			; get decimal digit.
	jsl	>0,Dchar
	pla			; recover val to convert.
$4:
	ldx	##'0'		; init coefficient of 10**y.
	dey			; down to onesies ?
	dey
	beq	$done
	bpl	$22		; br if no.
$done:
	ora	##'0'		; convert acc to decimal
	jsl	>0,Dchar

	rep	#0x30
	ply
	plx
	pla
	plp
	rts
$tens:
	dcw	0
	dcw	10
	dcw	100
	dcw	1000
	dcw	10000
	dcw	-1

;
; save parameters to eeprom.
; only the parameters of the 
; current screen are saved.

shifts:
	php
	sep	#0x30
	lda	<curscr
	cmp	#1
	bne	$1
	jsl	>0,AceSav
	bra	$done

$1:	cmp	#0
	bne	$done
	ldx	#0
$le
	bit	0xff1e
	bpl	$le
	lda	<dcopt,x
	cmp	>EEP,eeopt0,x
	beq	$10
	sta	>EEP,eeopt0,x
$10	inx
	cpx	#bpopt-dcopt+1	; index last ee option+1
	bcc	$le
$done:
	plp
	rts
	
update:
;
; see if asynch format change requested.
;
	php
	rep	#0x20
	sep	#0x10		
	ldx	#0

$ploop:	lda	<padace,x
	cmp	Acedat,x
	beq	$nxtp
	pea	##Intdrp+padace
	ldx	#0
	jsl	>0,AceSet
	ldx	#5
$nxtp:	inx
	cpx	#6
	bcc	$ploop

$aloop:	lda	<padace,x
	cmp	Acedat,x
	beq	$nxta
	pea	##Intdrp+auxace
	ldx	#1
	jsl	>0,AceSet
	ldx	#11
$nxta:	inx
	cpx	#12
	bcc	$aloop

$hloop:	lda	<padace,x
	cmp	Acedat,x
	beq	$nxth
	pea	##Intdrp+hstace
	ldx	#2
	jsl	>0,AceSet
	bra	$done
$nxth:	inx
	cpx	#18
	bcc	$hloop
$done:
;
; save new direct page parameter values.
;
	sep	#0x30
	lda	#64
	trb	<locsw
	ldx	<leopt
	cpx	#'Y'
	bne	$optdc
	tsb	<locsw
$optdc	lda	#128
	tsb	<chropt
	ldx	<dcopt
	cpx	#'Y'
	beq	$opttk
	trb	<chropt
$opttk
	lda	#128
	trb	<tekpri
	ldx	<tkopt
	cpx	#'N'
	beq	$optro
	tsb	<tekpri
$optro
	lda	#128
	trb	<rubopt
	ldx	<roopt
	cpx	#'N'
	beq	$opvt
	tsb	<rubopt

$opvt	lda	#128
	ldx	<avopt
	cpx	#'2'
	beq	$vt1
	lsr	a
	cpx	#'1'
	beq	$vt1
	lda	#0
$vt1	sta	<autovt
	ldx	<bpopt
	stx	<bptype
	lda	#'1'
	cpx	#'K'
	beq	$bp
	cpx	#'L'
	beq	$bp
	cpx	#'M'
	beq	$bp
	lda	#'D'
$bp	sta	<cudfmt
	plp
	rts

	end




1280_Firmware/simple/spfnt.asm
;
; define special font.
; dsf code hsize vsize (mask(bytes)) this version assumes
; that there are at most hsize*vsize bytes.  Unfortunately
; the number of bytes isn't known until they are all sent.
; Special font definitions are stored in a linked list.
; <spfptr points to the first, and new element are added
; to the beginning of the list.  Each element looks like this:
;	$name,$hsize,$vsize,$next,(mask(bytes))
;

dsf:

$first	equ	0
$last	equ	3
$size	equ	1

$name	equ	temp
$hsize	equ	temp+1
$vsize	equ	temp+2
$count	equ	temp+3		; bit counter
;		temp+4		; # bytes to get
;		temp+6		; possible new stack
$stack	equ	temp+12		; temp for stack pointer
$savdx	equ	temp+14		; dx for placement of next font
$savdy	equ	temp+16		; dy for placement of next font
$next	equ	temp+18		; pointer to next font in list
$curent	equ	temp+20

	php
	sep	#0x30
	jsl	>0,Getb
	sta	<$name		; get font name.
;
; See if already defined.  If so
; unlink it from list and return to heap.
;

	jsl	>0,Getb
	sta	<$hsize		; # pixels/row.
	tax

	jsl	>0,Getb	
	sta	<$vsize		; # rows.
	tay

	rep	#0x30
	txa
	bit	##7
	beq	$3
	clc
	adc	##8		; round off 
$3:	lsr	a
	lsr	a
	lsr	a

$2:	bit	Dpdone-1
	bvc	$2
	sta	0xfe00
	sty	0xfe04
	sta	DaMul		; hsize*vsize.
	lda	0xfe02
	and	##0xfff
	asl	a
	asl	a
	asl	a
	clc
	adc	##8+2+2+1	; allow for 8 masks, hsize,vsize,
				; name and pointer to next font.
	sta	<temp+4		; save max number bytes to get.
	tsc
	sta	<$stack
	sec
	sbc	<temp+4	
	sta	<temp+6		; save possible new stack pointer.
	lda	HeapTop
	clc
	adc	StkMin		; calc least legal sp.
	cmp	<temp+6		; ok ?
	bcc	$ok
	brl	$gobble		; not ok.
$ok:
	lda	<temp+6
	tcs
	inc	a
	sta	<temp+6		; point to beginning of stack frame.

	ldy	##0
	lda	<$name
	sta	(<temp+6),y
	iny
	lda	<$hsize		; and vsize.
	sta	(<temp+6),y
	iny
	iny
	lda	<spfptr		; make this node point to the first
	sta	(<temp+6),y	; node in the list
	iny
	iny
	
	stx	<temp+8		; # pixel/row
	ldx	<temp+4		; max # bytes to get.
	sep	#0x20
$mloop:
	jsl	>0,Getb		; get mask.
	sta	(<temp+6),y	; store.
	iny
	cmp	#0
	beq	$got
	dex

	lda	<$vsize		; # rows.
	sta	<temp+10
	lda	<temp+8		; # bytes/row
	sta	<temp+9
$m3
	jsl	>0,Getb		; get font byte
	sta	(<temp+6),y
	iny
	dex			; total byte counter
	beq	$got		; br if done

	lda	#8		; bit/byte control
	sta	<$count
$m4
	dec	<temp+9		; count down hsize first(if not after
	bne	$m6		; counting down 8bit counter)
	dec	<temp+10	; count down row counter
	beq	$mloop		; br to get next mask
	lda	<temp+8		; no, reload hsize counter
	sta	<temp+9
$m6
	dec	<$count		; this sync hsize into bytes
	bne	$m4
	beq	$m3

;
; y reg = number bytes (0 if too many).
; get y bytes from heap, +1 for name,
; 2 for hsize, vsize, 2 for ptr to next
; in list.

$got:	rep	#0x20
	cpy	##0
	bne	$g1
	brl	$done
$g1:	iny
	sty	<temp+4
	phy
	jsl	>0,GetHeap
	pla
	bcc	$save
	brl	$done
$save:
	sta	<spfptr		; save new spf list head.
	tay			; heap addr, target.
	ldx	<temp+6		; stack frame, source.
	lda	<temp+4
	dec	a
	mvn	>0,>0	
$done
	lda	<$stack
	tcs
	plp
	rtl

$gobble:
	ldx	<temp+4
$g2
	jsl	>0,Getb
	dex
	bne	$g1
	bra	$done

;
; write special font.
; wsf (font dx dy) 0
;

wsf:

$first	equ	0		; zero = name of font
$last	equ	3		; 3rd = pointer to next	
$size	equ	1		; 1st = hsize of font

$name	equ	temp
$hsize	equ	temp+1
$vsize	equ	temp+2
$count	equ	temp+3
$dum	equ	temp+4
$stack	equ	temp+12
$savdx	equ	temp+14
$savdy	equ	temp+16
$next	equ	temp+18
$curent	equ	temp+20
$npix	equ	temp+22
$nrows	equ	temp+23

	php
	sep	#0x20
$1:
	bit	Dpdone
	bvc	$1
	lda	#7
	trb	Capctl
$loop:
	rep	#0x10
	sep	#0x20

	jsl	>0,Getb
	sta	<$name
	cmp	#0
	bne	$2
	brl	$done
$2:
	jsl	>0,Gdxdy
	stx	<$savdx
	sty	<$savdy

	ldy	<spfptr		; start from the header
$s1
	tyx
	beq	$nxtspf		; br if reached the end of list
	
	cmp	$first,x
	beq	$found
	ldy	$last,x
	bra	$s1
$found:
	stx	<$curent	; save found addr
	lda	$size,x		; get hsize, vsize.
	sta	<$hsize
	inx
	lda	$size,x
	sta	<$vsize
	ldy	##5		; mask is the fifth element in node
	sty	<$next
$mloop:
	rep	#0x10
	sep	#0x20
	ldy	<$next
	lda	(<$curent),y	; get mask.
	beq	$done		; done if 0.
	iny
	sta	Rbwmsk		; set write mask
	
	ldx	<xpos
	stx	Xcap
	ldx	<ypos
	stx	Ycap

	lda	<$hsize
	sta	<$npix		; horizontal font size counter
	lda	<$vsize
	sta	<$nrows		; vertical font size counter

	ldx	##0xff
$lop:
	lda	(<$curent),y	; get font byte
	iny
	sty	<$next		; temp storage

	sep	#0x30
	ldy	#8		; write 8 bits at a time
$l1:	asl	a
	bcs	$l3
	bit	Vmimaj		; move cap even though bit not set
	bra	$l4
$l3
	stx	Clpmaj		; bit set, write it with clipping	
$l4
	dec	<$npix
	bne	$l2
	bit 	Vmimin		; move vertically
	sta	<$dum		; temp
	rep	#0x20
	lda	<xpos
	sta	Xcap
	sep	#0x20
	dec	<$nrows
	beq	$nxtspf		; br if done with this mask
	lda	<$hsize		; reload horizontal counter
	sta	<$npix
	lda	<$dum
$l2
	dey
	bne	$l1
	ldy	<$next		; here if done with 8 bits, get next
	bra	$lop		; byte

$nxtspf:
	rep	#0x20
	clc
	lda	<xpos		; update cap
	adc	<$savdx
	sta	<xpos
	clc
	lda	<ypos
	adc	<$savdy
	sta	<ypos
	brl	$loop


$done:
	sep	#0x20
	lda	<wmask
	sta	Rbwmsk
	plp
	rtl

	end




1280_Firmware/simple/sreset.asm

reset:	jmp	>0,Start

intend:
	end




1280_Firmware/simple/tabcom.asm

;
; Entries :
;		dtm	- set dtmx, dtmy, dtmsx, dtmsy.
;			- (default 0,0,880,680 hex).
;		etp	- turn on/off tablet driven cursor, and
;			- send data only on command (rtp).
;		rtp	- send tablet status and cursor position.
;		etc	- turn on/off tablet driven cursor
;			- and do an rtp whenever cursor is
;			- drawn (but see stp).
;		stp	- bit 1 set means Kurta or mouse,
;			- else GTCO (decimal format).
;			- bit 0 set means send data only on
;			- pen status change (etc).
;		sgt	- select graphics tablt.  will select 
;			  corresponding cudfmt.
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; DTM (x,y,sx,sy) - define tablet mapping.		;
; This command establishes the tablet			;
; area to be mapped to the current window.		;
; x,y are the coords of the lower left corner		;
; of the tablet area, sx and sy are the dimensions	;
; of the tablet area in an encoded form.  The		;
; actual size of the tablet area is 65536/sx, 65536/sy.	;
; If the tab coords are not in this area, they are not	;
; scaled, and bit ?? of the tablet status is set.	;
; Note - if sx or sy is 0, dtm sets the corresponding	;
; size to the remainder of the tablet.			;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dtm:
	php
	rep	#0x30
;
; get origin of tablet area.
;
	jsl	>0,Getw
	sta	<dtmx
	jsl	>0,Getw
	sta	<dtmy
;
; get sx,sy, compute and save x,y sizes.
;
	jsl	>0,Getb		; get sx.
	tax			; save it.
	jsl	>0,Getb		; get sy.
$1:	bit	Dpdone-1	; wait for dpu done.
	bvc	$1
;
; divide 2**16 by sy to get y size.
;
	cmp	##0
	bne	$11
	sec
	lda	<tbsizy
	sbc	<dtmy
	sta	<dtmsy
	bra	$dox
$11:
	sta	0xfe04		; store divisor sy.
	lda	##0x10		; high nibble of dividend
	sta	0xfe00		; goes in pr0.
	stz	0xfe02		; low 3 nibbles in pr1.
	sta	DaDiv		; divide.

$20:	bit	Dpdone-1
	bvc	$20

	lda	0xfe00		; get quotient.
	sta	<dtmsy		; save y size.
;
; divide 2**16 by sx to get x size.
;
$dox:
	txa
	bne	$22
	sec
	lda	<tbsizx
	sbc	<dtmx
	sta	<dtmsx
	bra	$done
$22:
	sta	0xfe04		; store divisor sx.
	lda	##0x10		; high nibble of dividend
	sta	0xfe00		; goes in pr0.
	stz	0xfe02		; low 3 nibbles in pr1.
	sta	DaDiv		; divide.

$30:	bit	Dpdone-1
	bvc	$30

	lda	0xfe00		; get quotient.
	sta	<dtmsx		; save y size.
$done:
	plp
	rtl


etc:
	php
	sep	#0x20
	lda	#128
	tsb	<curdev
	bra	etp1

etp:
	php
	sep	#0x20
	lda	#128
	trb	<curdev
	
etp1:
	jsl	>0,Get
	sta	<tbname
	cmp	#0
	beq	$1
	lda	#128+16
	tsb	<curson
	lda	#ledcur
	tsb	Leds
	plp
	rtl
$1	lda	#128+16
	trb	<curson
	lda	#ledcur
	trb	Leds
	plp
	rtl
;
;stp - 	bit 0 = etc sends on pen down only.
;	bit 1 = packed binary data format.
;
stp:
	php
	sep	#0x20
	jsl	>0,Getb
	lsr	a
	pha
	lda	#64
	bcc	$1
	tsb	<curdev
	bra	$2
$1:	trb	<curdev
$2:	pla
	lsr	a
	lda	#'D'
	bcc	$ok
	lda	#'1'
$ok:	sta	<cudfmt

	plp
	rtl

; status byte = 0 + pen status if inside window, x,y window relative
;              32 +  "     "      outside   "    x,y screen coords
;              32+16+ "    "         "      " & dtm window, x,y absolute

rtp:
	php
	rep	#0x10
	sep	#0x20
	lda	<tbname
	jsl	>0,Send
	rep	#0x30
	ldx	<cx
	ldy	<cy

	bsl	winmap		; map to window coords, & set status
	bcc	$l1
	lda	##32
	tsb	<tbstat

$l1	lda	<tbstat
	bit	##16
	beq	$1
	ldx	<tbrawx
	ldy	<tbrawy
$1:
	sep	#0x20
	lda	<tbstat
	jsl	>0,Sendb

	rep	#0x20
	txa
	jsl	>0,Sendw
	tya
	jsl	>0,Sendw
;
; optionally send cr
;
	sep	#0x20
	lda	<tekpri
	bit	#16
	beq	$done
	lda	#13
	jsl	>0,Send
$done
	plp
	rtl

; map coords in x,y to window relative coords if inside, carry set if 
; outside window

winmap:
	sec			; default
	php
	rep	#0x30
	phy			; preserve
	phx	

	txa
	sec
	sbc	<winox		; where is it compare to window corner?
	bcc	$outside	; br if <
	sta	<temp
	tya
	sec
	sbc	<winoy
	bcc	$outside
	sta	<temp1

;	sec
;	sbc	<windy		; compare to upper corner
;;	bcs	$outside
;	lda	<temp
;	sec
;	sbc	<windx
;	bcs	$outside

	cmp	<windy
	bcs	$outside
	lda	<temp
	cmp	<windx
	bcs	$outside

	clc
	lda	<temp		; virtual = physical - window corner - 
	adc	<worgx		; window origin
	tax

	clc
	lda	<temp1
	adc	<worgy
	tay

	pla
	pla
	plp
	clc
	rts		
	
$outside
	plx
	ply
	plp
	rts

sgt:				; select graphics tablet
	php
	sep	#0x30

	jsl	>0,Getb

	ldy	#'1'		; packed binary format
	ldx	#'K'		; 0 - Kurta
	cmp	#0
	beq	$found	

	ldx	#'M'
	cmp	#3		; 3 - Summa Mouse
	beq	$found

	ldx	#'L'
	cmp	#5		; 5 - LogicMouse
	beq	$found

	ldy	#'D'		; ASCII decimal
	ldx	#'S'	
	cmp	#1		; 1 - summagraphics bit pad 1
	beq	$found
	
	ldx	#'G'
	cmp	#2		; 2 - GTCO
	beq	$found

	ldx	#'S'		; default - Summagraphics bit pad 1
$found
	stx	<bptype
	sty	<cudfmt

	plp
	rtl

	end




1280_Firmware/simple/tablet.asm
;
; Interrupts aren't used since
; we only need a report when it's time to 
; update the cursor, and that isn't more
; than 60 times/second max.  At 19200K baud
; requesting a report and getting it only 
; takes about 3ms.
;
;		tabxy	- returns raw tab coords in x,y
;			  and tablet status in acc.
;		maptab	- maps raw tab coords to current
;			  window if possible, using info
;			  from DTM.  Returns carry set if
;			  out of window.
;		tabin	- get byte from tablet.
;
; Direct page vars :
;
;	windx, windy	- size of current window.
;	dtmx, dtmy	- physical tablet coords bottom corner
;			  of tablet area to be mapped to window.
;			  (DTM, default 0,0).
;	dtmsx,dtmsy	- size (in tablet coords) of tablet area
;			  to be mapped to window.
;			  (DTM, default tbsizx, tbsizy).
;	tbsizx, tbsizy	- absolute coordinate range of tablet.
;			  (2200x1700 for Kurta 11x8.5 tablet).
;			  permanent.
;



;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Map raw tablet coordinates to the screen.		;
; Enter with raw coords in x,y.  If mapping not 	;
; possible, (raw x or y outside defined tablet area)	;
; return carry set and x,y unchanged, else return	;
; mapped coords in x,y.  The mapping is			;
; (x-tabletxorigin)*(screenxsize)/(tabletxsize),	;
; and analogously for y.				;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

maptab:
	sec			; assume coords OUTSIDE.
	php
	rep	#0x30
	phx			; save raw x, y
	phy
;
; compute (x - tablet x origin), outside if > tablet x size.
;
	sec
	txa			; get raw x coord.
	sbc	<dtmx		; sub tablet origin.
	cmp	<dtmsx		; outside of tablet area ?
	bcs	$outsid		; br if yes, just return.

$1:	bit	Dpdone-1	; wait for dpu done.
	bvc	$1
;
; multiply (x - origin) * screenxsize.
;
	sta	0xfe00		; store multiplicand.

	lda	##1280
	sta	0xfe04		; store multiplier.
	sta	DaMul		; multiply.

$2:	bit	Dpdone-1
	bvc	$2
;
; divide product from above by tablet area x size.
;		
	lda	<dtmsx		; get divisor.
	sta	0xfe04		; store it.
	sta	DaDiv		; divide.

$3:	bit	Dpdone-1
	bvc	$3

	ldx	0xfe00		; get quotient = mapped x coord.

;
; as above for y.
;
	sec
	tya
	sbc	<dtmy
	cmp	<dtmsy
	bcs	$outsid

	sta	0xfe00

	lda	##1024
	sta	0xfe04
	sta	DaMul

$4:	bit	Dpdone-1
	bvc	$4
		
	lda	<dtmsy
	sta	0xfe04
	sta	DaDiv

$5:	bit	Dpdone-1
	bvc	$5

	ldy	0xfe00

	pla
	pla
	plp
	clc
	rts

$outsid:
	ply
	plx
	plp
	rts
	

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; This routine gets tablet status and 	;
; coordinates.  It returns status in 	;
; acc and coordinates in x, y.  If no	;
; data is available from the tablet the	;
; carry is set and a, x, y are junk.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

tabxy:
	clc			; assume data available.
	php
	rep	#0x10
	sep	#0x20
	lda	>ACE,10		; see if data available.
	bit	#16+8+4		; error (besides overrun) ?
	bne	$error		; br if yes.
	bit	#1		; data available ?
	bne	$0		; br if yes.
	bra	$error
$err1:	sep	#0x20
	pla
$error	plp			; no data or bad data, return.
	sec
	rts

$0:	lda	<cudfmt		; get tablet data format
	cmp	#'1'		; packed binary?
	beq	$1
	brl	$gtco		; no, must be GTCO decimal.
$1:
	ldx	##5
$2:	bsl	tabin		; get byte from tablet.
	bcs	$error
	bit	#64		; is it a status byte ?
	bne	$stat		; should be, but loop in case...
	dex
	bne	$2
	bra	$error
$stat:
	pha			; save pen status.

	bsl	tabin		; x bits 5..0
	bcs	$err1
	asl	a		; left adjust
	asl	a
	sta	<temp

	bsl	tabin		; x bits 11..6
	bcs	$err1
	and	#63
	sta	<temp+1

	rep	#0x20
	lsr	<temp
	lsr	<temp
	ldx	<temp
	
	sep	#0x20
	bsl	tabin		; y bits 5..0
	bcs	$err1
	asl	a		; left adjust
	asl	a
	sta	<temp

	bsl	tabin		; y bits 11..6
	bcs	$err1
	and	#63
	sta	<temp+1
	rep	#0x20
	lsr	<temp
	lsr	<temp
	ldy	<temp

	sep	#0x20
	pla			; get pen status (bits 1..4).
	lsr	a
	lsr	a
	and	#15

	sta	<tbstat
	stx	<tbrawx
	sty	<tbrawy

	plp
	rts

$gtco:
	ldx	##15
$gt1:	bsl	tabin
	bcs	$gerror
	cmp	#32
	bcc	$gt2		; br if control char.
	dex
	bne	$gt1
	bra	$gerror
$gt2:
	bsr	$decin		; get x coord.
	bcs	$gerror
	ldx	<temp		; save in x.
	bsr	$decin		; get y coord.
	bcs	$gerror
	ldy	<temp		; save in y.
	sep	#0x20		; get status.
	bsl	tabin
	bcs	$gerror
	and	#0xf
	sta	<tbstat
	stx	<tbrawx
	sty	<tbrawy
	plp
	rts
$gerror:
	plp
	sec
	rts
$decin:
	clc
	php
	rep	#0x20
$d1:	bsl	tabin		; wait for decimal input.
	bcs	$derr
	and	##0xff
	sec
	sbc	##'0'
	cmp	##10
	bcs	$d1
	sta	<temp
$loop:	bsl	tabin
	bcs	$derr
	and	##0xff
	sec
	sbc	##'0'
	cmp	##10
	bcs	$ret
	sta	<temp1
	asl	<temp
	lda	<temp
	asl	a
	asl	a
	adc	<temp
	adc	<temp1
	sta	<temp
	bra	$loop
$ret:	plp
	rts
$derr:	plp
	sec
	rts


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to get byte from tablet;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

tabin:
	clc
	php
	rep	#0x10
	phx
	phy
	sep	#0x30
	ldx	Vcount
	inx
	inx

$1:	lda	>ACE,10
	bit	#1
	bne	$2
	cpx	Vcount
	bne	$1
	bra	$error
$2:
	bit	#16+8+4+2
	bne	$error
	lda	>ACE,0
	rep	#0x10
	ply
	plx
	plp
	rts
$error
	rep	#0x10
	ply
	plx
	plp
	sec
	rts

	end




1280_Firmware/simple/tek.asm
;	4014 Tek emulation.  This is the Colorware compatible version

;	vflag: 128 - not in vector mode
;	        64 - point plot
;		64+8 - special point plot
;		2  - gin mode
;	        1  - drawing undark vector
;	        0  - drawing dark vector


teki:				; tek interpreter
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30

	bit	<tekpri		; does tek has priority from EEprom?
	bpl	teki2		; br if not
	bvs	teki2		; opt command select AED over tek

	cmp	#'8'		; give 'em 12x16 for '8' & '9'
	bcc	$1
	cmp	#';'+1
	bcs	$1
	bsl	csize
	lda	#0
	brl	done
$1
	cmp	#'?'		; substitute for rubout
	bne	$10
	ldx	<vflag		; are we in graph mode?
	beq	done		; if so, go home
	lda	#127
	brl	tekil
$10
	cmp	#96		; 96-116 for line style
	bcc	teki2
	cmp	#117
	bcs	teki2
	brl	teklin
teki2
	cmp	#040		; if space go home
	bcs	done
	cmp	#26		; esc sub - GIN
	beq	gin
	cmp	#28		; esc FS - point plot
	beq	pplot
	cmp	#5		; esc enq - 
	beq	enq
	cmp	#12		; esc ff - goto alpha
	beq	teka2
	cmp	#29		; esc GS - graph mode
	bne	$1
	brl	graph
$1	cmp	#30		; esc RS - incremental plot
	bne	done
	brl	iplot
done
	sta	5,s
	lda	#0
	sta	6,s	
	rep	#0x30
	ply
	plx
	pla
	plp
	rtl

gin:				; gin mode
	lda	#2
	sta	<vflag		; exit graph mode
	bsl	tekgin		; go display crosshair cursor
	lda	#0
;	brl	tekil
	brl	done		; should goto alpha mode

pplot:				; special point plot mode
	lda	#64+8
	tsb	<vflag
	brl	cg1
;	bra	tekil

enq:
	bsl	escenq
	lda	#0
;	brl	tekil
	brl	done

teka2:
	ldx	#128
	stx	<vflag
	stz	<lstyle
	brl	teka1
;	brl	done

tekil:
	tax
	lda	#128
	tsb	<vflag
;	stz	<temp
	rep	#0x20
	tsc
	clc
	adc	##10
	tcs
	sep	#0x20
	
	txa
;	lda	<temp
	jmp	>0,Alpha	; jump to alpha mode	

csize:				; set char size
	cmp	#'8'
	beq	$1
	cmp	#'9'
	bne	$2
$1
	lda	#12
	sta	<csx
	lda	#16
	sta	<csy
	lda	#14
	sta	<cwidth
	lda	#24
	sta	<chight
	lda	#24-16
	sta	<fudge
	lda	#3
	sta	<desc
	stz	<chrsiz		; might need to set DaCtl
	rep	#0x20
	stz	<fntptr
	sep	#0x20
	lda	#ROM
	sta	<fntbnk
	bra	$done
$2
	lda	#7
	sta	<csx
	lda	#9
	sta	<csy
	lda	#10
	sta	<cwidth
	lda	#16
	sta	<chight
	lda	#16-9
	sta	<fudge
	lda	#3
	sta	<desc
	stz	<chrsiz		; might need to set DaCtl
	rep	#0x20
	lda	##0xbc0
	sta	<fntptr
	sep	#0x20
	lda	#ROM
	sta	<fntbnk
$done
	lda	#0
;	lda	#27
	rts

texit:				; here if opcode not handled in graph mode
	ldx	#128		; so return to interpreter idle, and will
	stx	<vflag		; branch to alpha idle if applicable
	brl	done

graph:				; graph mode
	stz	<vflag		; init flag

cg1:	stz	<bflag		; init data byte order flag
	ldx	<vflag
	cpx	#64+9		; if we were doing spp, then reset for next
	bne	$1
	dec	<vflag
$1	lda	<tekpri		; see if we need to set to smaller font
	and	#4
	bne	gc		; br if 7x9 already		
	lda	#';'
	bsl	csize		; else set it and set flag
	lda	#4
	tsb	<tekpri	
gc:
	jsl	>0,Get
	
	cmp	#29		; here for a "mini" graph idle loop
	beq	graph
	cmp	#13		; cr
	beq	texit		; 
	cmp	#31		; us
	beq	texit		
	cmp	#30		; rs - goto incremental plot
	bne	$1
	brl	iplot
$1	cmp	#26		; sub
	beq	texit
	cmp	#12		; ff
	beq	texit
	cmp	#28		; fs - goto point plot
	bne	$3
	brl	pplot
$3	cmp	#27		; if it's esc, find out next char
	bne	$10
;	beq	gc
	brl	done
$10
	ldx	<vflag
	cpx	#64+8		; check for special point plot
	bne	$6
	inc	<vflag
	bra	gc

$6	tay			; temp
	and	#0x60
	beq	gc		; invalid data byte
	cmp	#0x60		; 5,6 = 11?
	beq	$loy
	cmp	#0x40		; 5,6 = 10?
	beq	$lox
	
	tya			; here if flag bits = 01, either hi y or x
	and	#0x1f		; keep only lower 5 bits
	ldy	<bflag		; bflag = 0 for hi y next, 
	bne	$hix		;         1     hi x  "
	sta	<hiy
	bra	gc
$hix:
	sta	<hix
	bra	gc
$loy:
	tya
	and	#0x1f		; keep only lower 5 bits
	sta	<loy
	inc	<bflag		; signal to get hi x next
	bra	gc
$lox:
	tya
	and	#0x1f		; keep only lower 5 bits
	sta	<tekx

	lda	<hiy
	lsr	a
	lsr	a
	lsr	a
	sta	<teky+1
	
	lda	<hiy
	asl	a
	asl	a
	asl	a
	asl	a
	asl	a
	ora	<loy
	sta	<teky

	lda	<hix
	lsr	a
	lsr	a
	lsr	a
	sta	<tekx+1
	
	lda	<hix
	asl	a
	asl	a
	asl	a
	asl	a
	asl	a
	ora	<tekx
	sta	<tekx

	rep	#0x20
	ldx	<vflag
	beq	upd		; br if drawing dark vector
	bit	<vflag-1
	bvs	pt		; br if doing point plot
$l1	bit	Dpdone-1
	bvc	$l1
	lda	<tekx
	sta	0xfe00
	lda	<teky
	sta	0xfe02
	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap

	sep	#0x20
	lda	<lstyle
	beq	$w1
	sta	Rbstip
	lda	#1
	tsb	DaCtl
	bra	$w2
$w1	inc	a
	trb	DaCtl
$w2	sta	DaDva
	rep	#0x20

upd:	lda	<tekx
	sta	<xpos
	lda	<teky
	sta	<ypos
	sep	#0x20
	ldx	<vflag
	bne	$4
	inc	<vflag		; make next vector undark if this one is
$4	brl	cg1
pt:				; point plot, write at end of vector
	bit	Dpdone-1
	bvc	pt
	lda	<tekx
	sta	Xcap
	lda	<teky
	sta	Ycap
	sep	#0x20
	lda	<color
	sta	Vm		
	bra	upd

iplot:				; incremental plot
	stz	<temp
$l1	bit	Dpdone
	bvc	$l1
iplot2:
	jsl	>0,Get
	
	cmp	#31		; us
	beq	$exit		; 
	cmp	#13		; cr
	beq	$exit
	cmp	#27		; esc
	bne	iplot1
	jsl	>0,Get		; get next char of esc sequence
	cmp	#12		; esc ff
	beq	$exit		
	cmp	#26		; esc sub
	bne	$exit
	brl	gin

$exit:	brl	done

iplot1:
	rep	#0x20
	and	##0xff
	ror	a
	bcc	$1
	inc	<xpos
$1	ror	a
	bcc	$2
	dec	<xpos
$2	ror	a
	bcc	$3
	inc	<ypos
$3	ror	a
	bcc	$4	
	dec	<ypos
$4	ror	a
	bcc	$5
	ldx	#1
	stx	<temp
$5	ror	a
	bcc	$6
	stz	<temp	
$6
	lda	<temp
	and	##0xff
	bne	$7		; don't draw if "beam off"
	sep	#0x20
	brl	iplot2
$7	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap
	sep	#0x20
	lda	<color			
	sta	Vm		; write the pixel
	brl	iplot2

teka:	
	php
	rep	#0x30
	pha
	phx
	phy

teka1:
	sep	#0x30
	cmp	#29		; gs
	bne	$1
	brl	graph
$1	cmp	#30		; rs
	bne	$2
	brl	iplot
$2	cmp	#28		; fs
	bne	$3
	lda	#64
	tsb	<vflag
	brl	cg1
$3	brl	done		; may be esc or alpha char to get written

teklin:
	and	#7
	tay
	rep	#0x20
	per	$pats
	pla
	sta	<temp
	phb
	phk
	plb
	sep	#0x20
	lda	(<temp),y
	sta	<lstyle
	plb
	lda	#0
;	lda	#27
	brl	done

$pats:	dcb	255
	dcb	128
	dcb	228
	dcb	240
	dcb	240
	dcb	255
	dcb	255
	dcb	255

escenq:				; send coords and forced exit to alpha
	lda	#40		; "status byte"
	jsl	>0,SndHst

	bit	<vflag		; find out if we're in graph mode
	bpl	$l1		; br if yes to send + cursor coord
	jsl	>0,Tekc

	lda	#128
	trb	<curson
	tsb	<acflag
	sta	<vflag
	rts
				; here to send beam addr
$l1	pei	<xpos
	bsl	sendtk
	pla			; clean trash on stack
	pla

	pei	<ypos		; see above, same format
	bsl	sendtk
	pla			; clean trash on stack
	pla
	brl	ensdtk

tekc:				; send + cursor coords and go home
	php
	sep	#0x30
	pei	<cx
	bsl	sendtk
	pla			; clean trash on stack
	pla

	pei	<cy
	bsl	sendtk
	pla			; clean trash on stack
	pla
	bsl	ensdtk
	plp
	rtl

sendtk:
	lda	3,s		; get low byte
	asl	a		; bit 7 in carry
	and	#0xc0		; save only bits 6,5
	sta	<temp

	lda	4,s		; get high byte
	and	#3		; only need low 2 bits
	ora	<temp		; acc= 6 5 x x x x 9 8
	rol	a		;      5 x x x x 9 8 7
	rol	a		;      x x x x 9 8 7 6
	rol	a		;      x x x 9 8 7 6 5
	bsl	sendt		; send high byte
	
	lda	3,s
	and	#0x1f
	bsl	sendt
	rts	

ensdtk:
	lda	<tekpri
	and	#2
	bne	$l1
	lda	#13		; cr
	jsl	>0,SndHst
$l1
	bsl	bypass		; bypass echoed data from host

	lda	#2
	trb	<vflag
	rts

sendt:
	and	#0x1f
	ora	#0x40		; needs bit 7,6 = 0,1
	jsl	>0,SndHst
	rts

bypass:				; tek bypass condition, "waste" echoed
	php			; data from host, erase cursor and exit
	rep	#0x30		; to alpha mode
	pha
	phx
	phy	
	sep	#0x30
$1
	jsl	>0,GetHst
	bcs	$1

$l2	cmp	#27		; esc?
	bne	$2
$3	jsl	>0,GetHst
	bcs	$3

	cmp	#12		; ff?
	beq	$5
	cmp	#15		; si
	beq	$done
	cmp	#23		; etb
	beq	$done

$2	cmp	#31		; us
	beq	$done
	cmp	#13		; cr
	beq	$5
	cmp	#7		; bell
	beq	$5
	cmp	#10		; lf
	bne	$1		; br if not any of the above exit cond.
				; probably one of the bypassed chars
$5
	jsl	>0,Dchar
$done
	lda	#128		; turn off cursor and led
	trb	<curson
	lda	#ledcur
	trb	Leds
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

tekgin:				; here to display tek crosshair cursor,
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30

	lda	#128
;	tsb	<vflag
	tsb	<curson
	lda	#ledcur
	tsb	Leds

	rep	#0x30
	ply
	plx
	pla
	plp
	rts

tekend:
	end




1280_Firmware/simple/tek.ini
	dcw	0x1549		; magic word for init proms.
	brl	pwrup
	dcs	"AED(3) Rev 1.2\0"
	dcb	1
	dcb	3

dltab:

	dcw	teka-teki
	dcw	teki
	dcw	Teki

	dcw	tekc-teka
	dcw	teka
	dcw	Teka

	dcw	tekend-tekc
	dcw	tekc
	dcw	Tekc

	dcw	getw-getb
	dcw	getb
	dcw	Getb

	dcw	gdxdy-getw
	dcw	getw
	dcw	Getw

	dcw	gcoor-gdxdy
	dcw	gdxdy
	dcw	Gdxdy

	dcw	sendb-gcoor
	dcw	gcoor
	dcw	Gcoor

	dcw	sendw-sendb
	dcw	sendb
	dcw	Sendb

	dcw	scoor-sendw
	dcw	sendw
	dcw	Sendw

	dcw	encend-scoor
	dcw	scoor
	dcw	Scoor

	dcw	dfpend-dfp
	dcw	dfp
	dcw	Dfp
	dcw	0

pwrup:
	php
	rep	#0x20
	per	dltab
	jsl	>0,DlTabl
	bcc	$1
	inc	Inierr
$1:	plp
	rts

	end
	




1280_Firmware/simple/window.asm

;
; Preliminary window routines.
;
; Entries :
;
;	DFW(id,x,y,dx,dy)	- define window.
;	DLW(id)			- delete window.
;	SLW(id)			- select window.
;	ORG(x,y)		- change origin of current window.
;	MVW(x,y)		- change position of current window.
;	CLP(onoff)		- turn clipping on/off.
;	ERD			- erase window.
;
;	getwin			- gets a block of 60 bytes for new 
;				  window data
;	savwin			- save current window data
;	reswin			- restore y specified window data

;
; Define window.
;

dfw:
	php
	sep	#0x30

	ldy	<wname		; save current window data
	bsl	savwin

	jsl	>0,Getb
	asl	a
	tay
	bne	$1		; window #0 cannot be redefined
$nogood				; here to gobble up data coming in
	jsl	>0,Gcoor	
	jsl	>0,Getw
	jsl	>0,Getw
	bra	$done

$1	bsl	getwin		; get new block from heap
	bcs	$nogood
	phk			; get and set window screen position.
	bsl	mvw
	rep	#0x20
	jsl	>0,Getw
	sta	<windx
	jsl	>0,Getw
	sta	<windy

	stz	<worgx
	stz	<worgy

	lda	<windx
	clc
	adc	<worgx
	sta	<rgtmar

	lda	<windy
	clc
	adc	<worgy
	sta	<topmar

	lda	##1
	sta	<lftmar
	lda	##4
	sta	<botmar

	bsl	savwin		; record new data
$done
	ldy	<wname
	bsl	reswin		; now bring back the window we were in
	plp
	rtl

;
; Select predefined window
;
slw:
	php

	sep	#0x10
	ldy	<wname
	bsl	savwin

	jsl	>0,Getb
	rep	#0x30
	asl	a		; double for indexing
	tay
	lda	(<wheap),y
	beq	$done		; go home if window wasn't defined

	tya
	sep	#0x30
	sta	<wname
	bsl	reswin
$done		
	plp
	rtl	

;
; Delete Window
;
dlw:
	php
	rep	#0x30

	jsl	>0,Getb
	asl	a
	tay
	beq	$done			; cannot delete window #0

	lda	(<wheap),y
	beq	$done			; br if not defined 

;	sta	<temp
;	pei	<temp

	pha
	jsl	>0,FreHeap		; free the block and
	lda	##0
	sta	(<wheap),y		; clear pointer
$done
	plp
	rtl
	
;
; Move window in world coordinate space.
;
org:
	php
	rep	#0x30
	jsl	>0,Getw
	tax
	jsl	>0,Getw
	tay
	stx	<worgx
	sty	<worgy
$1:	bit	Dpdone-1
	bvc	$1
	stx	Xorg
	sty	Yorg
	plp
	rtl
;
; Move window screen position.
;
mvw:
	php
	rep	#0x30
	phx
	phy

	jsl	>0,Gcoor
	stx	<winox
	sty	<winoy
$1:	bit	Dpdone-1
	bvc	$1
	stx	Xwbot
	sty	Ywbot
	lda	<windx
	sta	Xwtop
	lda	<windy
	sta	Ywtop

	ply
	plx
	plp
	rtl

;
; Turn clipping on/off.
;
clp:
	php
	sep	#0x30
	jsl	>0,Getb
	ldy	#4
$1:	bit	Dpdone
	bvc	$1
	tax
	bne	$on
	tya
	trb	DaFlag
	plp
	rtl
$on:	tya
	tsb	DaFlag
	plp
	rtl


;
; Get a new window data block, y contains (wname*2)
;
getwin:
	php
	rep	#0x30
	phy

	lda	(<wheap),y
	bne	$done		; already got heap, go home
	
	pea	##wblock	; current block size
	jsl	>0,GetHeap
	pla
	bcs	$nogood		; no ram available
	sta	(<wheap),y	; update addr in array
$done
	ply
	plp
	clc
	rts
$nogood
	ply
	plp
	sec
	rts
;
; Restore y specified window data into direct page
;
reswin:
	php
	rep	#0x30
	phx
	phy

	lda	(<wheap),y
	tax				; source

	tdc
	clc
	adc	##color
	tay				; destination
	lda	##wblock-1		; block size	
	mvn	>0,>0

$1	bit	Dpdone-1
	bvc	$1
	lda	<winox
	sta	Xwbot
	lda	<winoy
	sta	Ywbot
	lda	<windx
	sta	Xwtop
	lda	<windy
	sta	Ywtop
	lda	<worgx
	sta	Xorg
	lda	<worgy
	sta	Yorg

	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap

	lda	<color
	sta	DaColr
	lda	<bcolor
	sta	DaBclr
	lda	<wcapct
	sta	Capctl
	lda	<wdaflg
	sta	DaFlag
		
	ply
	plx
	plp
	rts

;
; Save current window data 
;
savwin:
	php
	rep	#0x30
	phx
	phy

$1	bit	Dpdone-1
	bvc	$1
	lda	Capctl
	sta	<wcapct
	lda	DaFlag
	sta	<wdaflg

	lda	(<wheap),y
	tay				; destination

	tdc
	clc
	adc	##color
	tax				; source
	lda	##wblock-1		; block size	
	mvn	>0,>0

	ply
	plx
	plp
	rts

erd:
	php
	sep	#0x20
$1:	bit	Dpdone
	bvc	$1
	sta	DaErw
	plp
	rtl


	end







1280_Firmware/simple/window.h
ght	struct word	; ditto height.
desc	struct word	; amt to drop cap before doing descender char.
csx	struct byte	; bits/row in char font.
csy	struct byte	; rows/char in char font.
fudge	struct word	; dist from y cap to top of char box.
fntptr	struct word	; long address (with next byte) 
fntbnk	struct byte	;   of the current char font.

chropt	struct byte	; bit 7 = erase bkgrnd before drawing char.

;
; graphics cursor
;
cutype	struct byte	; cursor shape.
curcol	struct byte	; cursor color.
cugrid	struct word	; scp
cuwmsk	struct byte	; scp

;
; window stuff
;
winox	struct word	; coords of lower left corner of window.
winoy	struct word
worgx	struct word	; window origin, relative to winox,winoy.
worgy	struct word
windx	struct word	; dimensions of current window.
windy	struct word

wblock	equ	windy-color+2	; window block size
;
;;;;;;;;;;; end of window data block ;;;;;;;;;;;;;;;
;
		; this option should be handled by the asynch
			; interrupt routine, but for now Get does it.
;
; Tektronics stuff
;
hix	struct byte	; tek data byte storage
hiy	struct byte	
loy	struct byte
tekx	struct word	; decoded coords
teky	struct word
vflag	struct byte	; flag for tek modes
bflag	struct byte	; flag for data byte order
tekpri	struct byte	; bit 7 - set if Tek priority set in eeprom.
			; bit 6 - set if AED priority set by opt cmd.
			; bit 4 = opt(4).
			; bit 2 = opt(3),
			; bit 1 = opt(2),

;
; Next 14 bytes used as scratch
; by encoding/decoding io routines
; and dchar.
; 
edtemp	struct 4		; for decimal conversions.
iotemp	struct 6		; gcoor etc.
ctemp	struct 6		; for dchar and alpha cursor routines.
ctemp1	equ	ctemp+2
ctemp2	equ	ctemp+4

;
; Rest of the direct page is used for local 
; scratch by various (non I/O) subroutines.
; I/O routines are NOT allowed to use this space.
;
temp	struct	word
tmpblk	struct	256-temp
temp0	equ	temp
temp1	equ	tmpblk+2
temp2	equ	tmpblk+4
temp3	equ	tmpblk+6




	end






1280_Firmware/taptst/1280.c
#include <stdio.h>

main()
{
}

ocl(c)
int c;
{
	obyte("+A",2);
	obyte(&c,1);
}
owr(c)
int c;
{
	obyte("+?",2);
	obyte(&c,1);
}
ods(c)
int c;
{
	obyte("+@",2);
	obyte(&c,1);
}

org(x,y)
int x,y;
{
	char buf[6];
	buf[0] = '+';
	buf[1] = '>';
	buf[2] = x>>8;
	buf[3] = x;
	buf[4] = y>>8;
	buf[5] = y;
	obyte(buf,6);
}	
dfw(w,x1,y1,dx,dy)
int w,x1,y1,dx,dy;
{
	char buf[10];

	buf[0]=43;
	buf[1]=61;
	buf[2]=w;
	encode(buf+3,x1,y1);
	buf[6]=dx/256;
	buf[7]=dx;
	buf[8]=dy/256;
	buf[9]=dy;
	obyte(buf,10);
}

clp(c)
int c;
{
	obyte("+B",2);
	obyte(&c,1);
}

slw(c)
int c;
{
	obyte("+D",2);
	obyte(&c,1);
}

dlw(c)
int c;
{
	obyte("+E",2);
	obyte(&c,1);
}

saw(x1,y1,x2,y2)
int x1,y1,x2,y2;
{
	char buf[9];
	buf[0]='+';
	buf[1]='F';
	encode(buf+2,x1,y1);
	buf[5]=x2/256;
	buf[6]=x2;
	buf[7]=y2/256;
	buf[8]=y2;
	obyte(buf,9);
}




1280_Firmware/taptst/boxfil.c
main(argc,argv)
int argc;
char **argv;
{
	register int i,j;
	tapint();
	ranclt();
	mov(640,512);
	for(j=0; j<256; j++){
		sbc(j);
		ers();
		for(i=0; i<256; i++){
			if(i==j) continue;
			sec(i);
			ers();
			mov(10+i,256);
			dra(300+i,296);
			mov(80+i,280);
			dra(150+i,290);
			mov(30+i,260);
			bfl(i);
			if(argc>1)
			if(rpx()==i) printf("*** FG = %3x BG = %3x\n",i,j);
			mvr(-10,-10);
		}
	}

}

char r[256],g[256],b[256];

long time(),l;
ranclt()
{
	int i;
	time(&l);
	srand((int)l);	/* init random number generator */

	for(i=0;i<256;i++){
		r[i] = rand() % 192 + 43;
		g[i] = rand() % 192 + 43;
		b[i] = rand() % 192 + 43;
	}
	sct(0,256,r,g,b);
}
drr(dx,dy)
int dx,dy;
{
	char buf[4];
	buf[0] = '+';
	buf[1] = '2';
	buf[2] = dx;
	buf[3] = dy;
	obyte(buf,4);
}




1280_Firmware/taptst/cir.c
#include <stdio.h>


main(argc,argv)
int argc;
char **argv;
{
	int i,x,y,c,dx,dy;
	int zero = 0, ff = 255;

	srand(1);	/* init random number generator */
	tapint();
	sif('P');
	ers();
	for(;;){
		for(i=0;i<300;i++){
			x = 127 + (rand() &1023);
			y = 127 + (rand()%767);		
			c = (rand() %6);
			dx = (rand()+1)&127;
			dy = (rand()+1)&127;
			mov(x,y);
			sec(c);
			dfc(dx?dx:10);

			ifl();
		}
		sbc(dx);
		ers();
	}
} 




1280_Firmware/taptst/cirfil.c
main(argc,argv)
int argc;
char **argv;
{
	register int i,j;
	int c;
	tapint();
	sif('P');

	ranclt();
	for(j=0; j<256; j++){
		sbc(j);
		mov(256,512);
		for(i=0; i<256; i++){
			if(i==j) continue;

			sec(i);
			ers();
			dcl(127);
			dcl(50);
			mvr(-80,0);
			ifl();
			if(rpx(&c)!=i)
			  printf("*IFL* FG = %3x BG = %3x\n",i,j);

			mvr(84,0);
			sec(i);
			ers();
			dcl(127);
			dcl(50);
			mvr(-80,0);
			bfl(i);
			if(rpx(&c)!=i)
			  printf("*BFL* FG = %3x BG = %3x\n",i,j);

			mvr(80,0);
		}
	}

}

char r[256],g[256],b[256];

long time(),l;
ranclt()
{
	int i;
	time(&l);
	srand((int)l);	/* init random number generator */

	for(i=0;i<256;i++){
		r[i] = rand() % 192 + 43;
		g[i] = rand() % 192 + 43;
		b[i] = rand() % 192 + 43;
	}
	sct(0,256,r,g,b);
}




1280_Firmware/taptst/cirtst.c
#include <stdio.h>
main()
{
	tapint();
	mov(100,100);
	dcl(100);
}




1280_Firmware/taptst/con4.c



main()
{
	tapint();
	sec(1);
	mov(400,400);
	dfr(500,500);
	sec(2);
	mov(450,450);
	dcl(10);
	ifl();

	mov(400,400);
	dva(500,500);

	mov(400,500);
	dva(500,400);

	mov(401,500);
	dva(501,400);

	mov(450,450);
	sec(4);
	ifl();
}
	




1280_Firmware/taptst/dfp.c
#include <stdio.h>
#include <math.h>

#define INF (HUGE)
#define MINF (-INF)

#define MXVERTS 20
int ingon[MXVERTS][2],outgon[MXVERTS][2];
int invnum,outvnum;	/* number vertices in ingon, outgon */
int inidx, outidx;	/* index of current vertex */

int	xleft, xright, ybottom, ytop;

main()
{
	int i;
	double x,y;	/* current vertex */
	double dx,dy;	/* dist to next vertex */
	double xin,xout,yin,yout;
	double tinx,tiny,toutx,touty;
	double tin1,tout1,tin2,tout2;
		
	tapint();
	sif('M');
	ods(1);
	getwindow();
	invnum = getverts(); /* get vertex list in ingon */
	sec(4);
	pgon(invnum,ingon);
	
/*
 * main loop, process edge ingon[i], ingon[i+1]
 */

outidx = 0;
for(i=0;i<invnum;i++){
	printf("edge (%d %d)(%d %d)\t",
	ingon[i][0],ingon[i][1],
	ingon[i+1][0],ingon[i+1][1]);

	x = (double)ingon[i][0];		
	y = (double)ingon[i][1];		

	dx = ingon[i+1][0] - x;
	dy = ingon[i+1][1] - y;

	if(dx > 0){ /* edge points to right */
		xin = xleft;
		xout = xright;
	}else{
		xin = xright;
		xout = xleft;
	}
	if(dy > 0){ /* edge points up */
		yin = ybottom;
		yout = ytop;
	}else{
		yin = ytop;
		yout = ybottom;
	}

	tinx = dx ? (xin-x)/dx : MINF;
	tiny = dy ? (yin-y)/dy : MINF;


	if(tinx < tiny){ /* first entry at x then y */
		tin1 = tinx;
		tin2 = tiny;
	}else{
		tin1 = tiny;
		tin2 = tinx;
	}

	if(1.0 < tin1)
		printf("halt 1\n");
	else{/*case 2 or 3 or 4 or 6 */
		if(0.0 < tin1) /* case 5 */
			outv(5,xin,yin);			

		if(1.0 >= tin2){ /* case 3 or 4 or 6 */
			if(dx != 0.0)
				toutx = (xout-x)/dx;
			else if((xleft <= x)
			     && (x <= xright))
				toutx = INF;
				else toutx = MINF;
			if(dy != 0.0)
				touty = (yout-y)/dy;
			else if((ybottom <= y)
			     && (y <= ytop))
				touty = INF;
				else touty = MINF;
		
			if(toutx < touty)
				tout1 = toutx;
			else	tout1 = touty;
	
		if((0.0 < tin2) || (0.0 < tout1)){
			/* case 4 or 6 */
			if(tin2 <= tout1){/* case 4 */
				if(0.0 < tin2) /* x,y outside*/
				   if(tinx > tiny)
					outv(40,xin,y+tinx*dy);
				   else outv(41,x+tiny*dx,yin);
				if(1.0 > tout1) /* next outside*/
				   if(toutx < touty)
					outv(42,xout,y+toutx*dy);
				   else outv(43,x+touty*dx,yout);
				else outv(44,
				   (double)ingon[i+1][0],
				   (double)ingon[i+1][1]);

			} /* end case 4 */
			else /* case 6 */
			if(tinx > tiny)
				outv(60,xin,yout);
			else	outv(61,xout,yin);

		} /* end case 4 or 6 */

	} /* end case 3,4,6 */

} /* case 2,3,4,6 */

} /* end of edge */

	sec(2);
	pgon(outidx,outgon);

}

pgon(n,verts)
int n;
int (*verts)[2];
{
	int i,x,y;
	printf("%d edges\n",n);
	mov(x = (*verts)[0],y = (*verts)[1]);
	verts++;
	for(i=1;i<n;i++){
		dva((*verts)[0],(*verts)[1]);
		verts++;
	}
	dva(x,y);

}
		

outv(c,x,y)		/* add vertex to output array */
int c;
double x,y;
{
	if(outidx > MXVERTS){
		printf("too much output\n");
		exit(1);
	}
	outgon[outidx][0] = x;
	outgon[outidx][1] = y;

	printf("case %d %d %d\n",c, outgon[outidx][0],
			  outgon[outidx][1]);
	outidx++;
}

getwindow()
{
	int x0,y0,x1,y1;
	int ff = 0xff;

	printf("enter window x0 y0 x1 y1\n");
	scanf("%d %d %d %d",&x0,&y0,&x1,&y1);
	xleft = x0;
	ybottom = y0;
	xright = x1;
	ytop = y1;

	mov(x0,y0);
	sec(8);
	sct(8,1,&ff,&ff,&ff);
	dra(x1,y1);


}


getverts()
{
	printf("enter # vertices and vertex list\n");
	scanf("%d",&invnum);

	if((invnum > MXVERTS-1) || (invnum < 3)){
		printf("hoser %d\n",invnum);
		exit(1);
	}

	for(inidx=0;inidx<invnum;inidx++){
		scanf("%d %d",
		&(ingon[inidx][0]),
		&(ingon[inidx][1]));
	}
	ingon[inidx][0] = ingon[0][0];
	ingon[inidx][1] = ingon[0][1];
	
	return(inidx);
}
ocl(c)
int c;
{
	obyte("+A",2);
	obyte(&c,1);
}
owr(c)
int c;
{
	obyte("+?",2);
	obyte(&c,1);
}
ods(c)
int c;
{
	obyte("+@",2);
	obyte(&c,1);
}




1280_Firmware/taptst/dfp1.c
#include <stdio.h>
#include <math.h>

#define INF (HUGE)
#define MINF (-INF)

#define MXVERTS 20
int ingon[MXVERTS][2],outgon[MXVERTS][2];
int invnum,outvnum;	/* number vertices in ingon, outgon */
int inidx, outidx;	/* index of current vertex */
int oc1,oc2;		/* outcodes of endpoints of current vertex */

int	xleft, xright, ybottom, ytop;

main()
{
	int i;
	double x,y;	/* current vertex */
	double dx,dy;	/* dist to next vertex */
	double xin,xout,yin,yout;
	double tinx,tiny,toutx,touty;
	double tin1,tout1,tin2,tout2;
		
	tapint();
	sif('M');
	ods(1);
	stp(2);etp(1);dca(0,0);
	getwindow();
	invnum = getverts(); /* get vertex list in ingon */
	etp(0);
	sec(4);
	pgon(invnum,ingon);
	
/*
 * main loop, process edge ingon[i], ingon[i+1]
 */

outidx = 0;
for(i=0;i<invnum;i++){
	printf("edge #%d(%d %d)(%d %d)\t",i,
	ingon[i][0],ingon[i][1],
	ingon[i+1][0],ingon[i+1][1]);

	oc1 = outcode(ingon[i][0],ingon[i][1]);
	oc2 = outcode(ingon[i+1][0],ingon[i+1][1]);


	if((oc1|oc2) == 0){	/* test for trivial accept */
		outv(0,(double)ingon[i+1][0],(double)ingon[i+1][1]);
		continue;
	}
	if(oc1 == oc2){		/* same outcode, trivial reject */
		printf("reject\n");
		continue;
	}

/*
 * if edge doesn't intersect window
 * 	if leaving corner and no intersection,
 * 	output corner vertex and do next edge.
 * 	if in side, do next edge.
 */
	if(oc1&oc2){
		switch(oc1){
		case 5 : outv(9,(double)xleft,(double)ybottom);break;
		case 6 : outv(9,(double)xright,(double)ybottom);break;
		case 9 : outv(9,(double)xleft,(double)ytop);break;
		case 10: outv(9,(double)xright,(double)ytop);break;
		default: break; /* in side, no output. */
		}
		continue;
	}
/*
 * This edge may intersect the window.
 */
	x = (double)ingon[i][0];		
	y = (double)ingon[i][1];		

	dx = ingon[i+1][0] - x;
	dy = ingon[i+1][1] - y;





	if(dx > 0){ /* edge points to right */
		xin = xleft;
		xout = xright;
	}else{
		xin = xright;
		xout = xleft;
	}
	if(dy > 0){ /* edge points up */
		yin = ybottom;
		yout = ytop;
	}else{
		yin = ytop;
		yout = ybottom;
	}

	tinx = dx ? (xin-x)/dx : MINF;
	tiny = dy ? (yin-y)/dy : MINF;


	if(tinx < tiny){ /* first entry at x then y */
		tin1 = tinx;
		tin2 = tiny;
	}else{
		tin1 = tiny;
		tin2 = tinx;
	}

	if(1.0 < tin1)
		printf("halt 1\n");
	else{/*case 2 or 3 or 4 or 6 */
		if(0.0 < tin1) /* case 5 */
			outv(5,xin,yin);			

		if(1.0 >= tin2){ /* case 3 or 4 or 6 */
			if(dx != 0.0)
				toutx = (xout-x)/dx;
			else if((xleft <= x)
			     && (x <= xright))
				toutx = INF;
				else toutx = MINF;
			if(dy != 0.0)
				touty = (yout-y)/dy;
			else if((ybottom <= y)
			     && (y <= ytop))
				touty = INF;
				else touty = MINF;
		
			if(toutx < touty)
				tout1 = toutx;
			else	tout1 = touty;
	
		if((0.0 < tin2) || (0.0 < tout1)){
			/* case 4 or 6 */
			if(tin2 <= tout1){/* case 4 */
				if(0.0 < tin2) /* x,y outside*/
				   if(tinx > tiny)
					outv(40,xin,y+tinx*dy);
				   else outv(41,x+tiny*dx,yin);
				if(1.0 > tout1) /* next outside*/
				   if(toutx < touty)
					outv(42,xout,y+toutx*dy);
				   else outv(43,x+touty*dx,yout);
				else outv(44,
				   (double)ingon[i+1][0],
				   (double)ingon[i+1][1]);

			} /* end case 4 */
			else /* case 6 */
			if(tinx > tiny)
				outv(60,xin,yout);
			else	outv(61,xout,yin);
		} /* end case 4 or 6 */

	} /* end case 3,4,6 */

} /* case 2,3,4,6 */

} /* end of edge */

	sec(2);
	pgon(outidx,outgon);

}

pgon(n,verts)
int n;
int (*verts)[2];
{
	int i,x,y;
	printf("%d edges\n",n);
	mov(x = (*verts)[0],y = (*verts)[1]);
	verts++;
	for(i=1;i<n;i++){
		dva((*verts)[0],(*verts)[1]);
		verts++;
	}
	dva(x,y);

}
		

outv(c,x,y)		/* add vertex to output array */
int c;
double x,y;
{
	if(outidx > MXVERTS){
		printf("too much output\n");
		exit(1);
	}
	outgon[outidx][0] = x;
	outgon[outidx][1] = y;

	printf("case %d %d %d\n",c, outgon[outidx][0],
			  outgon[outidx][1]);
	outidx++;
}

getwindow()
{
	int x0,y0,x1,y1;
	int ff = 0xff;

	printf("enter window x0 y0 x1 y1\n");
	scanf("%d %d %d %d",&x0,&y0,&x1,&y1);
	xleft = x0;
	ybottom = y0;
	xright = x1;
	ytop = y1;

	mov(x0,y0);
	sec(8);
	sct(8,1,&ff,&ff,&ff);
	dra(x1,y1);


}


getverts()
{

	while(pick(inidx))
		inidx++;
	ingon[inidx][0] = ingon[0][0];
	ingon[inidx][1] = ingon[0][1];
	
	return(inidx);
}
pick(i)
int i;
{
	int id,x,y,stat;
	char buf[4];
	stat = 0;
	do
		rtp(&id,&stat,&x,&y);
	while(!(stat&15));

	if(x > 100){
		mov(x,y);
		sprintf(buf,"%d",i);
		txt(buf,0);
		ingon[i][0] = x;
		ingon[i][1] = y;
	}
	while(stat)
		rtp(&id,&stat,&id,&id);
	return(x>100);
}

outcode(x,y)
int x,y;
{
	int i = 0;

	if(x < xleft)
		i = 1;
	else if (x > xright)
		i = 2;
	if(y < ybottom)
		i |= 4;
	else if (y > ytop)
		i |= 8;

	return(i);
}

side(c)		/* return true if outcode c is a side region */
int c;
{
	return((c == 1)||(c == 2)||(c == 4)||(c == 10));
}
corner(c)	/* return true if outcode c is a corner region */
int c;
{
	return((c == 5)||(c == 6)||(c == 9)||(c == 10));
}

ods(c)
int c;
{
	obyte("+@",2);
	obyte(&c,1);
}




1280_Firmware/taptst/dfp2.c
#include <stdio.h>

#define MXVERTS 20
int ingon[MXVERTS][2],outgon[MXVERTS][2];
int invnum,outvnum;	/* number vertices in ingon, outgon */
int inidx, outidx;	/* index of current vertex */
int oc1,oc2;		/* outcodes of endpoints of current vertex */

int	xleft, xright, ybottom, ytop;

main()
{
	int i,vc;
	int x,y,x2,y2;	/* current vertex */
	int dx,dy;	/* dist to next vertex */
	int xin, xout, yin, yout;
	int tx, ty;		
	tapint();
	sif('M');
	ods(1);
	stp(2);etp(1);dca(0,0);
	getwindow();
	invnum = getverts(); /* get vertex list in ingon */
	etp(0);
	sec(4);
	pgon(invnum,ingon);
	
/*
 * main loop, process edge ingon[i], ingon[i+1]
 */

outidx = 0;
for(i=0;i<invnum;i++){

	x = ingon[i][0];		
	y = ingon[i][1];		

	x2 = ingon[i+1][0];
	y2 = ingon[i+1][1];

	dx = x2 - x;
	dy = y2 - y;

	printf("edge #%d(%d %d)(%d %d)\t",i,
		x,y,x2,y2);
	oc1 = outcode(x,y);
	oc2 = outcode(x2,y2);


	if((oc1|oc2) == 0){	/* test for trivial accept */
		outv(0,x2,y2);
		continue;
	}
	if(oc1 == oc2){		/* same outcode, trivial reject */
		printf("reject =\n");
		continue;
	}

/*
 * This edge may intersect the window.
 * In any case, this edge contributes to the 
 * output polygon, unless it just goes from a
 * side region to an adjacent corner.
 */

	if(corner(oc1))	/* exiting corner, output window corner */
		switch(oc1){
		case 5 : outv(oc1,xleft,ybottom);break;
		case 6 : outv(oc1,xright,ybottom);break;
		case 9 : outv(oc1,xleft,ytop);break;
		case 10: outv(oc1,xright,ytop);break;
		}


	if(oc1&oc2){	/* unless intersection possible, we're done */
		printf("reject and\n");
		continue;
	}

	if(!oc1){	/* xy inside, output intersection */
		clipl(&x,&y,&x2,&y2);
		outv(100,x2,y2);
		continue;
	}
	if(!oc2){
		clipl(&x,&y,&x2,&y2);
		outv(101,x,y);		
		outv(102,x2,y2);
		continue;
	}


	tx = x;ty = y;
	if(clipl(&tx,&ty,&x2,&y2)){
		outv(103,tx,ty);
		outv(104,x2,y2);
		continue;
	}
/*
 * no intersection.  output turning vertex.
 */

	if((oc1|oc2) == 15){ /* opposite corners */
		printf("hard one\n");
/*		
		if(oc1&1){
			xin = xleft; xout = xright;
		}else{
		 	xin = xright; xout = xleft;
		}
		if(oc1&4){
			yin = ybottom; yout = ytop;
		}else{
		 	yin = ytop; yout = ybottom;
		}
*/
/*
 * next we want to compare
 * (xin-x)/dx and (yin-y)/dy, but the imprecise nature
 * of integer divide necessitates a more roundabout approach.
 * The one chosen here is to multiply both expressions by
 * (dx*dy).  Note that if we are going from upper left to
 * lower right, dy and dx are of opposite sign, reversing the
 * sense of the original comparison.  On second thought, it
 * seems easier to special case each original corner.
 */
		if( ((xin-x)/dx) > ((yin-y)/dy) ){
			outv(300,xin,yout);
			continue;
		}else{
			outv(301,xout,yin);
			continue;
		}
	}
*/



	vc = tv(oc1,oc2); /* get outcode of turning vertex */
	switch(vc){			
		case 5 : outv(oc1,xleft,ybottom);break;
		case 6 : outv(oc1,xright,ybottom);break;
		case 9 : outv(oc1,xleft,ytop);break;
		case 10: outv(oc1,xright,ytop);break;
	}


} /* end of edge */

	sec(2);
	pgon(outidx,outgon);

}

pgon(n,verts)
int n;
int (*verts)[2];
{
	int i,x,y;
	printf("%d edges\n",n);
	mov(x = (*verts)[0],y = (*verts)[1]);
	verts++;
	for(i=1;i<n;i++){
		dva((*verts)[0],(*verts)[1]);
		verts++;
	}
	dva(x,y);

}
		

outv(c,x,y)		/* add vertex to output array */
int c;
int x,y;
{
	if(outidx > MXVERTS){
		printf("too much output\n");
		exit(1);
	}
	outgon[outidx][0] = x;
	outgon[outidx][1] = y;

	printf("case %d %d %d\n",c, outgon[outidx][0],
			  outgon[outidx][1]);
	outidx++;
}

getwindow()
{
	int x0,y0,x1,y1;
	int ff = 0xff;

	printf("enter window x0 y0 x1 y1\n");
	scanf("%d %d %d %d",&x0,&y0,&x1,&y1);
	xleft = x0;
	ybottom = y0;
	xright = x1;
	ytop = y1;

	mov(x0,y0);
	sec(8);
	sct(8,1,&ff,&ff,&ff);
	dra(x1,y1);


}


getverts()
{

	while(pick(inidx))
		inidx++;
	ingon[inidx][0] = ingon[0][0];
	ingon[inidx][1] = ingon[0][1];
	
	return(inidx);
}

pick(i)
int i;
{
	int id,x,y,stat;
	char buf[4];
	stat = 0;
	do
		rtp(&id,&stat,&x,&y);
	while(!(stat&15));

	if(x > 100){
		mov(x,y);
		sprintf(buf,"%d",i);
		txt(buf,0);
		ingon[i][0] = x;
		ingon[i][1] = y;
	}
	while(stat)
		rtp(&id,&stat,&id,&id);
	return(x>100);
}

outcode(x,y)
int x,y;
{
	int i = 0;

	if(x < xleft)
		i = 1;
	else if (x > xright)
		i = 2;
	if(y < ybottom)
		i |= 4;
	else if (y > ytop)
		i |= 8;

	return(i);
}

/* octype[c] = 1 if c is a side outcode, 2 for corner outcode */

char octype[] = {0,1,1,0,1,2,2,0,1,2,2};

side(c)		/* return true if outcode c is a side region */
int c;
{
	return(octype[c]&1);
}

corner(c)	/* return true if outcode c is a corner region */
int c;
{
	return(octype[c]&2);
}

char tvoc[] = {	16*1+4,16*1+6,16*4+9, /* corner 5 */
		16*2+4,16*2+5,16*4+10, /* corner 6 */
		16*1+8,16*1+10,16*5+8, /* corner 9 */
		16*2+8,16*2+9,16*6+8}; /* corner 10 */

char tvmap[] = {5,6,9,10};

tv(c1,c2)	/* return outcode of corner for c1, c2 */
int c1,c2;
{
	int i,j;
	j = (c1<c2) ? c1*16+c2 : c2*16+c1;
	for(i=0;i<sizeof(tvoc);i++)
		if(j == tvoc[i])
			return(tvmap[i/3]);
	return(0);
}

	
ods(c)
int c;
{
	obyte("+@",2);
	obyte(&c,1);
}

#define TOLEFT 1
#define TORIGHT 2
#define TOTOP 	8
#define TOBOTTOM 4


clipl(x1,y1,x2,y2)	/* return  0 for trivial reject, */
int *x1,*y1,*x2,*y2;	/* else clip xy to wp and return <>0 */
{
	int c1, c2, vc;
	long dx, dy;


	for(;;){
		c1 = outcode(*x1,*y1);
		c2 = outcode(*x2,*y2);
	
		if(c1 & c2)			/* trivial reject */
			return(0);
		if( (c1 | c2) == 0)		/* trivial accept */
			return(1);
	
		dx = *x2 - *x1;
		dy = *y2 - *y1;
	
		if(c1&1){ /* if x1y1 is left of window */
			*y1 += (dy*(xleft-*x1)/dx);
			*x1 = xleft;
		}
		else if (c1&2){ /* right of window */
			*y1 += (dy*(xright-*x1)/dx);
			*x1 = xright;
		}
		else if(c1&4){ /* if below window */
			*x1 += (dx*(ybottom-*y1)/dy);
			*y1 = ybottom;	
		}
		else if(c1&8){ /* above window */
			*x1 += (dx*(ytop-*y1)/dy);
			*y1 = ytop;	
		}


		else if(c2&1){ /* if x2y2 is left of window */
			*y2+= (dy*(xleft-*x2)/dx);
			*x2 = xleft;
		}
		else if (c2&2){ /* right of window */
			*y2 += (dy*(xright-*x2)/dx);
			*x2 = xright;
		}
		else if(c2&4){ /* if below window */
			*x2 += (dx*(ybottom-*y2)/dy);
			*y2 = ybottom;	
		}
		else if(c2&8){ /* above window */
			*x2 += (dx*(ytop-*y2)/dy);
			*y2 = ytop;	
		}
	}
}





1280_Firmware/taptst/drr.c
#include <stdio.h>


main(argc,argv)
int argc;
char **argv;
{
	int x,y,c,dx,dy;

	srand(1);	/* init random number generator */
	tapint();
	sif('P');
	opt(6,1);
	if(argc > 1) aeddebug(1);
	for(;;){
		
		x = 128 + (rand() &1023);
		y = 128 + (rand() &511) + (rand()&255);		
		c = (rand() & 7);
		dx = (rand()+1)&255;
		dy = (rand()+1)&255;
		mov(x,y);
		sec(c);
		drr(dx?dx:1,dy?dy:1);
	}
} 




1280_Firmware/taptst/fail.c


main()

{

	for(;;){
/*
	ers();
	ers();
	swm(255);srm(255);
	sec(5);
	sec(5);
	mov(0217,0230);
	dva(0330,0230);
	sec(7);
	mov(0330,0220);
	alf();
	obyte("X",1);
	esc();
	sec(5);
	mov(0217,0230);
	dva(0217,0340);
	sec(7);
	mov(0217,0330);
	alf();
	obyte("Y",1);
	esc();
	sec(5);
	mov(0217,0230);
	dva(0217,0230);
	sec(7);
	mov(0217,0220);
	alf();
	obyte("Z",1);
	esc();	
*/



	printf("!");

	mov(0x377,0x2a);
	dfr(0x3c1,0x2d1);
	sec(1);
	sec(7);




/*
	mov(0x3bc,0x2a);
	dfr(0x3ff,0x2ff);
*/
	}
}




1280_Firmware/taptst/hatch.c
#include <stdio.h>

main()
{
	int i, c, dx;
	esc();
	rst();
	esc();
	printf("enter color and spacing\t");
	scanf("%d %d",&c,&dx);
	sec(c);

	for(i=0;i<1280;i+=dx){
		mov(i,0);
		dva(i,1023);
		mov(0,i);
		dva(1279,i);
	}
/*
	for(i=0;i<1024;i+=dx){
		mov(0,i);
		printf("%d\n",i);
		dva(1279,i);
		getchar();
		ers();
	}
*/
	mov(0,0);
	dra(1279,1023);

}




1280_Firmware/taptst/ifltst.c
main()
{
	int i;
	tapint();
/*	sbc(255);
	ers();
	for(i=0;i<10;i++){
		mov(10,10);
		sec(0);
		dfr(1000,1000);
		mov(500,500);
		sec(1);
		ifl();
		getchar();
		ers();
	}	
*/	for(i=1;i<256;i<<=1){
		sbc(i);
		ers();

		sec(1);
		mov(128,128);
		dcl(127);
		ifl();
		getchar();
	}
}




1280_Firmware/taptst/lines.c
main()
{
	int i, c, dx;
	esc();
	rst();
	esc();
	printf("enter color and spacing\t");
	scanf("%d %d",&c,&dx);
	sec(c);
	for(i=0;i<1280;i+=dx){
		mov(i,0);
		dva(1280-i,1023);
	}
	for(i=0;i<1024;i+=dx){
		mov(0,i);
		dva(1279,1024-i);
	}
}




1280_Firmware/taptst/load.c
char	lmrcom[5];

main()
{
	int n;
	lmrcom[0] = ':';
	lmrcom[1] = 0;
	lmrcom[2] = 0;
	printf(" enter byte count ?	");
	scanf("%d",&n);
	lmrcom[3] = n>>8;
	lmrcom[4] = n;

	sse(0);
	obyte(lmrcom,5);

}




1280_Firmware/taptst/logo.c
/* write logo for graphics plane
						fh */
#include <stdio.h>

main()
{
	int buf[200];
	int i,icolor,imask;

	tapint();
	esc();
	sif('M');

	buf[0]=1;buf[1]=1000;buf[2]=2;
	buf[3]=8;buf[4]=9;buf[5]=8;buf[6]=2;
	buf[7]=16;buf[8]=2;buf[9]=12;buf[10]=0;

	buf[11]=2;buf[12]=1001;buf[13]=2;
	buf[14]=8;buf[15]=8;buf[16]=8;buf[17]=2;
	buf[18]=16;buf[19]=2;buf[20]=14;buf[21]=0;

	buf[22]=3;buf[23]=1002;buf[24]=2;
	buf[25]=8;buf[26]=7;buf[27]=8;buf[28]=2;
	buf[29]=16;buf[30]=2;buf[31]=16;buf[32]=0;

	buf[33]=4;buf[34]=1003;buf[35]=2;
	buf[36]=8;buf[37]=6;buf[38]=8;buf[39]=2;
	buf[40]=16;buf[41]=2;buf[42]=17;buf[43]=0;

	buf[44]=59;buf[45]=1004;buf[46]=2;
	buf[47]=4;buf[48]=0;

	buf[49]=60;buf[50]=1005;buf[51]=2;
	buf[52]=4;buf[53]=0;

	buf[54]=7;buf[55]=1006;buf[56]=2;
	buf[57]=19;buf[58]=2;buf[59]=16;buf[60]=2;
	buf[61]=10;buf[62]=4;buf[63]=4;buf[64]=0;

	buf[65]=8;buf[66]=1007;buf[67]=2;
	buf[68]=18;buf[69]=2;buf[70]=16;buf[71]=2;
	buf[72]=12;buf[73]=2;buf[74]=4;buf[75]=0;

	buf[76]=9;buf[77]=1008;buf[78]=2;
	buf[79]=17;buf[80]=2;buf[81]=16;buf[82]=2;
	buf[83]=12;buf[84]=2;buf[85]=4;buf[86]=0;

	buf[87]=10;buf[88]=1009;buf[89]=2;
	buf[90]=16;buf[91]=2;buf[92]=16;buf[93]=2;
	buf[94]=10;buf[95]=4;buf[96]=4;buf[97]=0;

	buf[98]=60;buf[99]=1010;buf[100]=2;
	buf[101]=4;buf[102]=0;

	buf[103]=59;buf[104]=1011;buf[105]=2;
	buf[106]=4;buf[107]=0;

	buf[108]=13;buf[109]=1012;buf[110]=2;
	buf[111]=13;buf[112]=2;buf[113]=16;buf[114]=2;
	buf[115]=17;buf[116]=0;

	buf[117]=14;buf[118]=1013;buf[119]=2;
	buf[120]=12;buf[121]=2;buf[122]=16;buf[123]=2;
	buf[124]=16;buf[125]=0;

	buf[126]=15;buf[127]=1014;buf[128]=2;
	buf[129]=11;buf[130]=2;buf[131]=16;buf[132]=2;
	buf[133]=14;buf[134]=0;

	buf[135]=16;buf[136]=1015;buf[137]=2;
	buf[138]=10;buf[139]=2;buf[140]=16;buf[141]=2;
	buf[142]=12;buf[143]=0;

	imask=2;
	i=0;

	while ( i<144 ) {

		mov(buf[i],buf[i+1]);
		icolor=buf[i+2];
		sec(icolor);

		i=i+3;
		while ( buf[i] != 0 ) {

			dvr(buf[i],0);
			icolor = icolor ^ imask;
			sec(icolor);
			++i;
		}
		++i;
	}


	for (i=0;i<144;i++){
		printf("\tdcb\t0x%-4x\n",buf[i]);
	}

}




1280_Firmware/taptst/ranclt.c

long time(),l;
	time(&l);
	srand((int)l);	/* init random number generator */

	for(i=0;i<256;i++){
		r[i] = rand() % 192 + 63;
		g[i] = rand() % 192 + 63;
		b[i] = rand() % 192 + 63;
	}
	sct(0,256,r,g,b);




1280_Firmware/taptst/rjp.c
/* 	This program uses packed binary format auxiliary devices
	such as Kurta bit pad or Summa Mouse.  It will read tablet
	position and draw circles(radius=10) if tablet positions
	are within the mapped window (tablet -> screen), else console
	will halt and print out message until stylus is moved inside
	the window, and a key is struck on terminal keyborad.
*/

#include <stdio.h>

main(argc,argv)
int argc;
char **argv;
{
	int jx,jy,oldjx,oldjy;
	int c,stat,id;
	tapint();
	sif('M');
	dca(0,0);		/* unlink cap & cursor */
	stp(2);			/* set packed binary data format */
	etp(1);			/* enable cursor */
	sec(c=1);
	ods(1);			/* overlay plane, model 1280 only */
	for(;;){
		rtp(&id,&stat,&jx,&jy);
		if(argc>1){	/* print coords on console screen */
			printf("%d %d %d\n",stat,jx,jy);

		if(stat & 16){
			printf("outside\n");
			getchar();
			continue;
		}

		/* depressed stylus or pushed buttons will cause color
		   of circles to change */

		if(stat&15)
			sec((++c)&7);
		if((jx == oldjx) && (jy == oldjy))
			continue;

		mov(jx,jy);
		dcl(10);
		oldjx = jx;oldjy=jy;

	}
}




1280_Firmware/taptst/rwj.c
#include <stdio.h>
#define	XC	400
#define	YC	400
#define	XSIZE	200
#define	YSIZE	200

/* run with argc = 1 will print coords
                 2 will turn on clipping
*/

main(argc,argv)
int argc;
char **argv;
{
	int jx,jy,oldjx,oldjy;
	int c,stat,id;
	tapint();
	sif('M');

	mov(XC,YC);
	dra(XC+XSIZE,YC+YSIZE);
	dfw(1,XC,YC,XSIZE,YSIZE);
	slw(1);
	clp(1);
	dtm(0,0,81,81);

	dca(0,0);
	sgt(5);
	etp(1);
	sec(c=1);
	ods(1);
	for(;;){
		rtp(&id,&stat,&jx,&jy);
		if(argc==2){
			printf("%d %d %d %d\n",id,stat,jx,jy);
		}		
		if(stat & 16){
			printf("outside\n");
			getchar();
			continue;
		}
		if(stat&15)
			sec((++c)&7);
		if((jx == oldjx) && (jy == oldjy))
			continue;

		if(stat >= 32) {
			org(XC,YC);
			mov(jx,jy);
			dcl(10);
			oldjx = jx;oldjy=jy;
			org(0,0);
			continue;
		}
		mov(jx,jy);
		dcl(10);
		oldjx = jx;oldjy=jy;

	}
}






1280_Firmware/taptst/testtab.c
#include <stdio.h>
#include <ctype.h>

#define MAXVO (1024-574-10)    /* These keep us from wapping around from 0 */
#define MAXHO (1024-767-10)    /* to 1024 or 1024 to 0 */

int dtmi = 0;			/* index to dtmdef */
int dtmdef[4] = {0,0,65,65};    /* dtm defaults */


main(argc,argv)
int argc;
char *argv[];
{

	int x,y,i=0;
	int lx = 0, ly = 0;
	int ho = 0, vo = 0;  /* these are our origins horiz and vert */
	char buf[12] ;
	char stat,id;

	while(--argc){
		if(isdigit((*++argv)[0]))
			dtmdef[dtmi] = atoi(*argv);
		if(++dtmi > 3)
			break;
	}

	tapint();            /* resets terminal and enters the interp */
	sif('P');            /* returns arguments over parallel interface */
	mar(0,1024);	     /* allow text on entire screen	*/

        /* the 65,65 values in the dtm command were selected for the bitpad
           used at AED which is smaller than the one used by Dick. These 
           numbers will have to be adjusted to produce the 2mm/5pixel ratio
           requested */

        dtm(dtmdef[0],dtmdef[1],dtmdef[2],dtmdef[3]);/* scales tablet */
	etp(1);              /* enables tablet */
	stp(1);
	for(;;){             /* forever */
		rtp(&id,&stat,&x,&y);     /* read the tablet */
                if(stat<16){               /* if in screen area */

		if(((y-vo)<20) && (vo > 9)){    /* scroll vert down */
			vo -= 10;               /* keep track of scroll */
			vsr(-10);               /* scroll relative vert */
		}
		else if(((y-vo) > 555) && (vo<MAXVO) ){ /* scroll vert up */
			vsr(10);                        /* scroll */
 			vo += 10;                       /* update origin */
		}
		if(((x-ho)<20) && (ho > 9)){     /* scroll horiz left */
			hsr(-10);
			ho -= 10;
		}
		else if(((x-ho)> 748)&& (ho < MAXHO)){  /* scroll horiz right*/
			hsr(10);
			ho += 10;
		}
               }
                /* if pen down print coordinates */
	
		if(stat & 1){                   
                        printf("%d %d %d %d\n",id,stat,x,y); 
			sprintf(buf,"%d,%d %c",x,y,0);
                        etp(0);  /* turn off cursor */
                        if(stat & 16)
			    sec(2);
			txt(buf,0);
                        sec(1);
                        etp(1); /* turn cursor on */
                        sleep(-30); /* hang around awhile */ 
                  } 
	}
}

		




1280_Firmware/taptst/tstalf.c
#include <stdio.h>
main(argc,argv)
int argc;
char **argv;
{
	int i,f,h,v;
	if(argc>1)getchar();
	esc();
	if(argc>1)getchar();
	rst();
	if(argc>1)getchar();
	esc();

	if(argc>1)getchar();

	sbc(7);
	if(argc>1)getchar();
	ers();
	if(argc>1)getchar();
	sec(0);

	if(argc>1)getchar();
	sap('1','5',20,20,'L');
	if(argc>1)getchar();
	saw(100,000,1000,250);
	if(argc>1)getchar();
	hom();
	if(argc>1)getchar();
	alf();
	if(argc>1)getchar();
	for(i='!';i<='~';i++)
		obyte(&i,1);


	if(argc>1)getchar();
	esc();
	if(argc>1)getchar();
	sap('2','.',20,20,'L');
	if(argc>1)getchar();
	saw(100,250,1000,250);
	if(argc>1)getchar();
	hom();
	if(argc>1)getchar();
	alf();
	if(argc>1)getchar();
	for(i='!';i<='~';i++)
		obyte(&i,1);

	esc();
	if(argc>1)getchar();
	sap('1','7',20,20,'L');
	if(argc>1)getchar();
	saw(100,500,1000,250);
	if(argc>1)getchar();
	hom();
	if(argc>1)getchar();
	alf();
	if(argc>1)getchar();
	for(i='!';i<='~';i++)
		obyte(&i,1);

	esc();
	if(argc>1)getchar();
	sap('2','.',40,40,'L');
	if(argc>1)getchar();
	saw(100,750,1000,280);
	if(argc>1)getchar();
	hom();
	if(argc>1)getchar();
	alf();
	if(argc>1)getchar();
	for(i='!';i<='~';i++)
		obyte(&i,1);

}

char sawbuf[] = {'+','C',0,0,0,0,0,0,0};

saw(x,y,dx,dy)
{
	sawbuf[2] = ((x>>4)&0xf0) + ((y >> 8) & 0xf);
	sawbuf[3] = x;
	sawbuf[4] = y;
	sawbuf[5] = dx>>8;
	sawbuf[6] = dx;
	sawbuf[7] = dy>>8;
	sawbuf[8] = dy;
	obyte(sawbuf,sizeof(sawbuf));
}




1280_Firmware/taptst/tstaoi.c
#include <stdio.h>

main()
{
	int i,j;
	char buf[100*100];
	int slop;
	register char *bp = buf;
	tapint();
	sif('P');
	opt(6,0);

	sec(1);
	mov(100,100);
	frr(99,99);
	dai(100,100,199,199);
	printf("try rhs\n");

	for(;;){
		mov(100,100);
		rhs(100*100,buf);
		printf("rhs back - check values\n");
	
	
		for(bp = buf;bp < (buf + 100*100);bp++){
	
			if(*bp != 1)
			printf("failed at %d %x\n",bp-buf,(*bp)&0377);
	
			*bp = 2;
		}
	}
	dai(100,100,199,199);
	printf("try whs\n");
	mov(100,100);
	whs(100*100,buf);
	printf("whs back - bye roy\n");
}




1280_Firmware/taptst/tstc7.c

char dfrb[] = {'Q',0,0,0};

main()
{
	int i;
	int x,y;
	for(i=1023;i>0;i--){
		sec(i&7);
		enc7(i+256,i);
		obyte(dfrb,sizeof(dfrb));
		dcl(i&127);
		c7in(&x,&y);
		if((x == i+256) && (y == i))
			continue;
		printf("%d %d %d\n",i,x,y);
	}
}

enc7(x,y)
int x,y;
{
	dfrb[1] = ((x&(512+256+128))>>3) +
		  ((y&(512+256+128))>>7) +
		  ((x&1024)>>7);
	dfrb[2] = x&127;
	dfrb[3] = y&127;
}

char ibuf[4];

c7in(x,y)
int *x,*y;
{
	int j = 'j';
	obyte(&j,1);		/* rcp */
	ibyte(ibuf,3);

	*x = 	((ibuf[0]&(64+32+16))<<3)
		+((ibuf[0]&8)<<7)
		+(ibuf[1]&127);

	*y =	((ibuf[0]&7)<<7)
		+ (ibuf[2]&127);
}




1280_Firmware/taptst/tstclt.c
#include <stdio.h>

main()
{
	char r[256],g[256],b[256];
	int i,j;

	tapint();
	sif((int)'P');

	for(i=0;i<256;i++)
		r[i] = g[i] = b[i] = i;
	for(i=0,j=0;i<256;i++,j+=5){
		sec(i);
		mov(j,0);
		dfr(j+4,256);
	}
	sct(0,256,r,g,b);
	getchar();
	for(i=0;i<256;i++){
		rct(0,256,r,g,b);
		sct(0,255,r+1,g+1,b+1);
		sct(255,1,r,g,b);
	}
}




1280_Firmware/taptst/tstcrv.c
/*
 Check out 1280 Hilbert/Sierpinski commands.
*/

#include <stdio.h>

main(argc,argv)
int argc;
char **argv;
{
	int x,y,i,c,j;
	esc();
	rst();
	esc();
/*		for(i=1;i<100;i++){
			sec((i%6)+1);
			hilbert((i&7)+1);
		}
		for(i=9;i>0;i--){
			sec(i&7);
			hilbert(i);
		}
		for(j=0;j>0;j++);
		for(j=0;j>0;j++);
		sec(0);
		ers();
*/		for(i=1;i<50;i++){
			sec((i&7)+1);
			sierpn((i%6)+1);
		}
		for(j=0;j>0;j++);
		for(j=0;j>0;j++);
		for(i=6;i>1;i--){
			sec(i);
			sierpn(i);
			mov(640,512);
			bfl(i);
		for(j=0;j>0;j++);
		for(j=0;j>0;j++);
		}
		for(i=3;i<8;i++){
			sec(i-2);
			sierpn(i);
			mov(640,512);
			bfl(i-2);
		}
}

hilbert(i)
int i;
{
	obyte("+;",2);
	obyte(&i,1);
}
sierpn(i)
int i;
{
	obyte("+<",2);
	obyte(&i,1);
}




1280_Firmware/taptst/tstdfp.c
#include <stdio.h>

long time();

int screen[8][2];
#define NV 3

char dfpbuf[100];

main(argc,argv)
int argc;
char **argv;
{
	int i,j,min;
	int null = -1, zero = 0;
	int c, num;

	tapint();
	sif('M');
	ods(1);
	sec(128);
	sct(128,2,&null,&null,&null);
	sct(64,1,&null,&zero,&null);
	sct(65,1,&zero,&null,&zero);

	dfw(1,128,128,768,768);
	slw(1);
	org(128,128);
	mov(128,128);
	dra(128+767,128+767);
	sec(1);

	dfpbuf[0] = '!';/* dfp command */
	dfpbuf[1] = 7;	/* ignored flag color */
	dfpbuf[2] = 0;
	dfpbuf[3] = NV;

/*	srand((int)time());
*/
	srand(1);
	num = 0;

	for(;;){
		if((++num&255)==0){
			printf("%d\n",num++);
			ers();
		}
		for(i=0;i<NV;i++){
			screen[i][0] = rand() & 1023;
			screen[i][1] = rand() & 1023;
			encode(dfpbuf+4+3*i,
				screen[i][0],screen[i][1]);
		}

/*		sec(64);
		mov(screen[0][0],screen[0][1]);
		for(i=1;i<NV;i++)
			dva(screen[i][0],screen[i][1]);
		dva(screen[0][0],screen[0][1]);
*/
		sec(++c&7);
		scd(dfpbuf,4+3*NV);
		clp(1);

		sec(++c&7);
		scd(dfpbuf,4+3*NV);
		clp(0);
/*
		getchar();
		ers();
*/	}
}




1280_Firmware/taptst/tstdma.c
#include <stdio.h>



int dummy;
char clt[1024];
char nulls[256];

main()
{

	register int i,j;
	int x,y;

	tapint();
	sif('P');

	for(i=0;i<1024;i++)
		clt[i] = i;
		

	mov(256,256);
	for(i=1,j=255;i<128;){
		sec(j--);
		dcl(i++);
	}
	for(i=128,j=127;i<255;i++){
		sec(j--);
		elp(i,i);
	}

		for(j=1;j<8;)
			doit(j++);

	bldclt();
	sleep(2);

	ers();
	mov(256,256);
	while(1)
		for(j=0,i=0;j<8;j++,i+=32){
			elps(i);
		}	
}
elps(i)
int i;
{
	int r,k,c;
	for(r=127,c=i;r>0;){
		for(k=0;k<4;k++){
			printf("%d\n",r);
			dfc(r--);
		}
		sec(c++);
	}
}
doit(n)
int n;
{
	int i;
	char *r,*g,*b;
	r = (n&4) ? clt : nulls;
	g = (n&2) ? clt : nulls;
	b = (n&1) ? clt : nulls;

	for(i=0;i<256;i++)
		sct(i,1,r++,g++,b++);
}

tryit()
{
	register char *b;
	char *r,*g;
	for(r=clt;r<clt+256;r++)
		for(g=clt;g<clt+256;g++)
			for(b=clt;b<clt+256;b++)
				sct(0,255,r,g,b);
}
bldclt()
{
	char c[256];
	int i,j;

	for(i=0;i<256;i++)
		c[i] = i;
for(;;){
	sct(0,255,c,c,c);
	sct(0,255,c,c,nulls);
	sct(0,255,c,nulls,c);
	sct(0,255,nulls,c,c);			
	sct(0,255,c,nulls,nulls);
	sct(0,255,nulls,c,nulls);
	sct(0,255,nulls,nulls,c);
}
}




1280_Firmware/taptst/tstdsf.c
#include<stdio.h>

char buf1[]={24,24,24,255,255,24,24,24};
char buf2[]={129,66,36,24,24,36,66,129};
char buf3[]={2,0,56,0,128,4,0,32,33,11,255,232,66,2,0,16,0,128,14,0,
32,0};
char buf4[]={170,165,85,170,165,85,170,165,85,170,165,85,170,165,85,
170,165,85};
char dum[]={3};
char dum1[]={0};
char dum2[]={4};
char code1[]={1,1,1,1,1,1,1,1,1,1};
char code2[]={2,2,2,2,2,2,2,2,2,2};
char code3[]={3,3,3,3,3,3,3,3,3,3};
char dx[]={0,0,0,0,0,0,0,0,0,0};
char dy[]={-8,-8,-8,-8,-8,-8,-8,-8,-8,-8};
char dy1[]={-13,-13,-13,-13,-13,-13,-13,-13,-13,-13};
char msk1[]={7};
char msk2[]={3};
char msk3[]={7}; 

main()
{
	int i,x1,y1;

	tapint();
	esc();
	sif('M');
	
	dsf(1,8,8,1,msk1,buf1);		
	dsf(2,8,8,1,msk2,buf2);
	dsf(3,13,13,1,msk3,buf3);
	dsf(4,12,12,1,msk3,buf4);

	mov(100,400);
	wsf(10,code1,dx,dy);

	mov(300,400);
	wsf(10,code2,dx,dy);

	mov(500,400);
	wsf(1,dum2,dum1,dum1);
}




1280_Firmware/taptst/tstdsk.c
#include <stdio.h>
#define wait() {printf("any key..\n");getchar();}


char sbytes[] = {105, 10,10,43,34,100,150,113};
int scount = 8;

char pbytes[] = "HELLO";

char pb2[] = "ABCDEFGHIJKLMN";

main()
{
	int i;


	tapint();
	sif('P');
	dsk(1,scount,sbytes);
	printf("try pfk 1\n");
	mov(100,100);
	wait();

	mov(100,100);
	sec(2);
	printf("try pfk2\n");
	dpk(2,pbytes);
	alf();
	wait();
	esc();
	mov(100,100);
	sec(3);
	dpk(3,pb2);
	printf("try pfk3\n");
	alf();
	wait();	

}





1280_Firmware/taptst/tstdvr.c
#include <stdio.h>
main(argc,argv)
int argc;
char **argv;
{
	unsigned int i;
	tapint();
	sif('P');
	mov(0,0);
	sec(1);
	for(i = 1; i < 128; i <<= 1)
		dvr(i,i);
	sec(2);
	mov(256,256);
	for(i=255; i>127; i -= 20)
		dvr(i,i);

}




1280_Firmware/taptst/tstdxr.c
#include <stdio.h>
#define wait() {printf("any key..\n");getchar();}
#define pr(c) {printf(c);getchar();}

char dx[] = {0,100,0,-100,0};
char dy[] = {100,0,-100,0,0};
int count = 11;
char stuff[] = {109,0,100,100,0,0,-100,-100,0,0,0,0};

main()
{
	int i;
	tapint();
	pr("int\n");
	sif('P');
	pr("sif\n");
	mov(10,10);
	pr("mov\n");
	for(i=1;i<8;i++){
		sec(i);
		pr("sec\n");
		obyte(stuff,count);
/*		dmv(dx,dy);
*/		pr(":dmv\n");
		sec(i-1);
/*		wmp(dx,dy);
*/		wait();
		mvr(10,10);
	}
	ejc();
	epa();
}		




1280_Firmware/taptst/tstelp.c
main(argc,argv)
int argc;
char **argv;

{
	int i,j,k,c;
	char r[256],g[256],b[256];
	tapint();
	sif((int)'P');
	if(argc>1) aeddebug(1);
	mov(384,256);
	k=c=0;
	for(;;){
		sec(c<7  ? ++c : (c=1));
		for(i=100,j=50;i<255;i+=4,j+=2){
			k ^= 1;
			elp(i+k,j+k);
			elp(j+k,i+k);
		}
	rct(0,1,r,g,b);
	}
}




1280_Firmware/taptst/tsters.c
long time(),l;
char r[256],g[256],b[256];

main()
{
	int i;

	esc();
	rst();
	esc();

	time(&l);
	srand((int)l);	/* init random number generator */

	for(;;){
		for(i=0;i<256;i++){
			r[i] = rand() % 192 + 63;
			g[i] = rand() % 192 + 63;
			b[i] = rand() % 192 + 63;
		}
		sct(0,256,r,g,b);
	
		for(i=0;i<256;i++){
			sbc(i);
			ers();
		}
	}
}




1280_Firmware/taptst/tstfil.c
/*
 Check out 1280 Hilbert/Sierpinski commands.
*/

#include <stdio.h>

main(argc,argv)
int argc;
char **argv;
{
	int x,y,i,c,o,j;
	int ff = 255;
	esc();
	rst();
	esc();
	for(;;){
	printf("enter color, order\t");
	scanf("%d %d",&c,&o);
	getchar();
	sbc(255);	
	ers();
	sec(c);
for(;;)	sierpn(o);
	sec(c-1);
	mov(640,512);
	getchar();
	ifl();
	}
}
hilbert(i)
int i;
{
	obyte("+;",2);
	obyte(&i,1);
}
sierpn(i)
int i;
{
	obyte("+<",2);
	obyte(&i,1);
}




1280_Firmware/taptst/tstgfl.c
#include <stdio.h>

int mask = 1;
int cc = 1;
int bcolor = 1;

main(argc,argv)
int argc;
char **argv;
{
	getargs(argc,argv);
	tapint();
	sif('P');

	mov(256,256);
	sec(6);
	dcl(127);
	ifl();
	sec(cc);
	mov(300,300);
	dcl(127);
	gfl(mask,bcolor);
}
getargs(argc,argv)
int argc;
char **argv;

#define getit(p) {if(--argc) p = atoi(*++argv); else argerror();}
{
	while(--argc){
		switch((*++argv)[0] & 0377){
		case 'm':
			getit(mask);
			break;
		case 'b' :
			 getit(bcolor);
			 break;
		case 'c' :
			 getit(cc);
			 break;
		default  : argerror();
		}
	}
}
argerror()
{
fprintf(stderr," usage : tstgfl [m | b | c <decimal integer>]*\n");
exit(1);
}




1280_Firmware/taptst/tsthm7.c


char m0[] = { 033,'Q','0','0','0','0','0',0}; /* mov(0,0) */
char dfrb[] = { 033,'o',0,0,0,0,0,0}; /* mov(0,0) */
char secb[] = { 033,'C','0',0,0 };

main()
{
	int i;
	for(i=1023;i>0;i--){
		printf("%s",m0);
		enc7(dfrb+2,i,i);
		printf("%s",dfrb);
		secb[3] = i&7+'0';
		printf("%s",secb);
	}
}

enc7(bp,x,y)
char *bp;
int x,y;
{
	*bp++ = '0' + ((x&768)>>6) + ((y&768)>>8);
	*bp++ = '0' + ((x&240)>>4);
	*bp++ = '0' + (x&15);
	*bp++ = '0' + ((y&240)>>4);
	*bp++ = '0' + (y&15);
}




1280_Firmware/taptst/tstifl.c
#include <stdio.h>

int screen[][2] = {
			{0,0},
			{1023,1023},
			{1023,1020},
			{4,0}
		   };

main(argc,argv)
int argc;
char **argv;
{
	int i,j;
/*	tapint();
	sif('P');
*/esc();	for(j=0;j<2;j++)
		for(i=1;i<8;i++){
			sec(i);
			mov(0,10);
			dva(1000,1023);
			dva(1023,1000);
			dva(10,0);
			dva(0,10);
			mov(511,511);
			ifl();
	}	
}




1280_Firmware/taptst/tstjoy.c
#include <stdio.h>




main()
{




	tapint();
	sif('P');


	mov(200,200);
	dcl(100);ifl();

	ejc();
	epa();
	getchar();
	djc();
	dpa();
}




1280_Firmware/taptst/tstjus.c
#include <stdio.h>
int dummy;
char code[] = {169,255,141,0,60,141,0,61,141,0,62,96};

main()
{
	int addr,count;
	count = sizeof(code);
	addr = 4096;

	tapint();
	sif('P');

	printf("lmr\n");
	lmr(addr,count,code);
	printf("jus\n");
	jus(addr);
	printf("back from jus\n");	
}





1280_Firmware/taptst/tstlat.c
#include <stdio.h>
#define wait() {printf("any key\n");getchar();}
#define pr(c) {printf(c);printf("\n");}



main(argc,argv)
int argc;
char **argv;
{

	int i,j,c;
	char rlk[16],r[256],g[256],b[256];

	tapint();
	sif('P');
	if(argc > 1) aeddebug(1);
	mov(0,0);
	doit();
	mov(10,10);
	aav(2);	
	doit();
	getchar();
	rct(128,128,r,g,b);
	pr("rct");
	wait();
	rst();
	pr("rst");
	wait();
	esc();
	pr("esc");
	wait();
	sif('P');
	pr("sif");
	wait();
	/* everything is fine up to here,
	but the sct drops us out of the 
	interpreter	*/
	sct(72,128,r,g,b);
	pr("sct");
	wait();
	for(j=0,c=72;j<16;j++,c+=8)
		rlk[j] = c;

	aav(1);
	for(i=0;i<8;i++){
		lat(i,rlk);
		for(j=0;j<16;j++)
			rlk[j] +=1;
	}
	
	mov(0,0);
	doit();

	aav(0);
	mov(0,32);
	doit();
	aav(2);
	mov(0,16);
	doit();

}
doit()
{
	int i;
	for(i=0;i<8;i++){
		sec(i);
		dvr(48,1);
	}
}	





1280_Firmware/taptst/tstmsc.c
#include <stdio.h>
#define wait() {printf("any keyy..\n");getchar();}


main()
{
	int i,j,flag;

	tapint();
	sif('P');

	mov(512,512);
	sec(7);
	elp(255,255);
	ifl();

	sec(1);
	mov(0,0);
	txt("0,0",0);
	mov(256,0);
	txt("256,0",0);
	mov(256,256);
	txt("256,256",0);
	mov(256,750);
	txt("256,760",0);

	sho(256);
	wait();
	svo(768);
	wait();
	bso(0,574);
	wait();
	bso(256,768);
	
	for(i=0;i<100;i++){
		srm(i,i+1,i+2,i+3);
		sleep(-10);
	}		
	swm(6);
	sec(7);
	mov(490,512);
	txt("hello, world",0);
	wait();
	swm(~6);
	ers();
	srm(255,0,0,0);
	wait();
	swm(6);
	ffd();
	esc();
	rst();
	esc();
	sif('P');
	mov(256,256);
	wpx(7);
	flag = 1;
	mov(10,560);
	sec(2);
	dcl(10);
	ifl();
	for(;;){
		for(i=1;i<17;i++){
			for(j=1;j<17;j++){
				szr(i,j);
				sleep(-4);
			}
			for(j=16;j>0;j--){
				szr(i,j);
				sleep(-4);
			}
		}
		for(i=1;i<17;i++){
			for(j=1;j<17;j++){
				szr(j,i);
				sleep(-4);
			}
			for(j=16;j>0;j--){
				szr(j,i);
				sleep(-4);
			}
		}
		if(flag)
		printf("control c ends program\n");
		flag = 0;
	}
}	




1280_Firmware/taptst/tstofl.c
main()
{
	tapint();
	mov(500,500);
	sec(1);
	dcl(127);
	ofl();
	mov(550,550);
	sec(2);
	dcl(127);
	ofl();
	mov(600,500);
	sec(4);
	dcl(127);
	ofl();
}




1280_Firmware/taptst/tstorg.c
#include <stdio.h>
main(argc,argv)
int argc;
char **argv;
{
	int i,x,y;
	tapint();
	sif('P');
	mov(0,0);
	sbc(7);
	ers();
	srm(1,2,3,4);
	for(i=0;i<1023;i+=64){
		bso((rho(&x)+64) & 1023 ,(rvo(&y)+64) & 1023);
		printf("%d %d\n",x,y);
		sleep(-30);
	}
}




1280_Firmware/taptst/tstovf.c
#include <stdio.h>
char rhrcom[] = {97,0};
main()
{
	int i,j;
	char buf[100*100];
	int lnth;
	int slop;
	register char *bp = buf;
	tapint();
	sif('P');


	sec(1);
	mov(100,100);
	frr(99,99);
	dai(100,100,199,199);
	printf("try rhr\n");
	mov(100,100);
	lnth = rhr(sizeof(buf)/2, buf);
	printf("rhr read %d runs - check values\n",lnth);

	for(i=0;i<(lnth<<1)+1;i++)
		printf("%c %d",(i&7) ? ' ' : '\n', (int)buf[i]);

	for(i=0;i<80;){
		buf[i++] = 255;
		buf[i++] = 2;
	}
	buf[80] = 0;		

	dai(200,200,299,299);
	printf("try whr\n");
	mov(200,200);
	whr(buf);
}




1280_Firmware/taptst/tstovl.c
/*
 Check out 1280 Hilbert/Sierpinski commands.
*/

#include <stdio.h>

main(argc,argv)
int argc;
char **argv;
{
	int x,y,i,c,j;
	esc();
	rst();
	esc();
/*		for(i=1;i<100;i++){
			sec((i%6)+1);
			hilbert((i&7)+1);
		}
		for(i=9;i>0;i--){
			sec(i&7);
			hilbert(i);
		}
		for(j=0;j>0;j++);
		for(j=0;j>0;j++);
		sec(0);
		ers();
*/
	owr(1);
	ods(1);
	
		for(i=1;i<50;i++){
			ocl((i&7)+1);
			sierpn((i%6)+1);
		}
	owr(0);
		for(j=0;j>0;j++);
		for(j=0;j>0;j++);
		for(i=6;i>1;i--){
			sec(i);
			sierpn(i);
			mov(640,512);
			bfl(i);
		for(j=0;j>0;j++);
		for(j=0;j>0;j++);
		}
		for(i=3;i<8;i++){
			sec(i-2);
			sierpn(i);
			mov(640,512);
			bfl(i-2);
		}
		ods(1);
		owr(1);
		alf();

}


hilbert(i)
int i;
{
	obyte("+;",2);
	obyte(&i,1);
}
sierpn(i)
int i;
{
	obyte("+<",2);
	obyte(&i,1);
}


ocl(c)
int c;
{
	obyte("+A",2);
	obyte(&c,1);
}
owr(c)
int c;
{
	obyte("+?",2);
	obyte(&c,1);
}
ods(c)
int c;
{
	obyte("+@",2);
	obyte(&c,1);
}




1280_Firmware/taptst/tstrar.c
#include <stdio.h>

char buf[] = {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0};
main()
{
	int cr;	


	tapint();
	sif((int)'P');
	mov(100,100);
	sac(2);
	txt("hi there",1);
	txt("hi there",0);
	sec(4);
	frr(10,10);
	sac(3);
	txt("ho there",0);
	alf();
	getchar();
	esc();
	opt(6,0);
	printf("option done\n");
	getchar();
	stw(0);
	stw(1);
	printf("stw done\n");
	getchar();
	sbr(6,6);
	printf("sbr done\n");
	getchar();
	std(100);
	printf("std done\n");
	ejc();
	printf("joystick\n");
	getchar();
	scs(1);
	printf("vernier\n");
	getchar();
	scs(2);
	printf("rate\n");	
	getchar();
	scs(0);
	djc();
	printf("try scr\n");
	if(scr(&cr) == 13)
		printf("got a cr\n");
	else
		printf("got %d\n",(int)cr);

	printf("tablet\n");

	dtm(0,0,65,65);
	etc(126);
	stp(0);
	printf("single hits\n");
	
	txt("bye",0);
}	




1280_Firmware/taptst/tstrun.c
#include <stdio.h>
#define SIZE 150
char buf[SIZE*SIZE];

main()
{
	int i,j;
	int x,y,dx,dy;
	int lnth;
	int slop;
	register char *bp = buf;
	tapint();
	sif('P');

	printf("enter x,y,dx,dy\t");
	scanf("%d %d %d %d",&x,&y,&dx,&dy);
	sec(1);
	mov(x,y);
	frr(dx,dy);
	dai(x,y,x+dx,y+dy);
	printf("try rhr\n");
	mov(x,y);
	lnth = rhr(SIZE*(SIZE/2),buf);
	
	printf("rhr read %d runs - check values\n",lnth);


	for(i=0;i<(lnth<<1)+1;i++){
		printf("%c %d",(i&7) ? ' ' : '\n', (int)buf[i]);
	}
	for(i=0,j=0;i<lnth;i++){
		buf[j++] = 255;
		buf[j++] = 2;
	}
	buf[j] = 0;		

	dai(x+dx,y+dy,x+2*dx,y+2*dy);
	printf("try whr\n");
	mov(x+dx,y+dy);
	whr(buf);
}




1280_Firmware/taptst/tstrwd.c
#include <stdio.h>
#define wait() {printf("any char\n");getchar();}


main()
{
	register int i;
	int j;
	char buf[1000];
	tapint();
	sif('P');
	for(i=0;i<1000;i++)
		buf[i] = (i&6) +1;
	mov(0,0);
	printf("try whc\n");
	for(i=0,j=0;i<500;i += 2,j++){
		wrd(buf,(100+i)>>1);
		mov(0,j);
	}	
	printf("try rrd\n");
	for(i=200;i>0;i--){
		mov(0,i);
		rrd(buf,250);
		mov(0,i-1);
		wrd(buf,250);
	}
}




1280_Firmware/taptst/tstsbl.c
#include <stdio.h>

main()
{
	int i,oldx,oldy,icolor;
	char buf[2];
	tapint();
	esc();
	sif('M');

	sbl(1,0,255,0,30,30);
	sbl(2,255,0,0,30,30);
	sbl(3,0,0,255,30,30);
	sbl(4,255,255,0,30,30);
	sbl(5,0,255,255,30,30);
	sbl(6,255,0,255,30,30);
	sbl(7,100,100,100,30,30);

	mov(0,0);
	for(i=1,oldx=0,oldy=0;i<8;i++){
		sec(i);
		dfr(oldx+=50,oldy+=50);
	}		

	buf[0]=100;
	buf[1]=200;

	for(icolor=8;;){
		sct(icolor,1,&buf[0],&buf[1],&buf[0]);
		if(icolor<255)
			++icolor;
		else
			icolor=8;
	}
	
}




1280_Firmware/taptst/tstsuc.c
#include <stdio.h>

int raster[1024];
char *ras = raster;

main(argc,argv)
int argc;
char **argv;
{
	register int i;

	tapint();
	sif('P');
	blg(1);
/*	grid();
*/
	for(i=0;i<512;i++){
		ras[i] = 1;
		ras[i | 512] = 2;
		ras[i | 1024] = 3;
		ras[i | 1024 | 512] = 6;
	}
	mov(256,256);
	wrd(raster,1024);
	printf("that's the default\n");
	getchar();
	ers();
	
	for(i=1;i<32;i++){
		info(i);
		blg(1);
/*		grid();
*/
		mov(256,256);
		wrd(raster,1024);
		ejc();
		epa();
		szr(2,2);
		getchar();
		tapint();
		sif((int)'P');
	}
	info(37-32);
	printf("should be default\n");
	mov(256,256);
	wrd(raster,1024);			
}

info(i)
int i;
{
	static char *bits[] = {
		"x auto inc. \n",
		"y auto inc. \n",
		"dx = ?1\n",
		"dy = ?1\n",
		"xy counters unlinked\n"
	};
	int j,k;
	i |= 32;
	bits[2][5] = ((i&4) ? '+' : '-');
	bits[3][5] = ((i&8) ? '+' : '-');
	printf("try suc(%d)\n\n",i);
	for(j=0,k=1; j<5; j++, k <<= 1)
		printf("%d %s",((i&k)?1:0),bits[j]);
	printf("\nr g y w\n");
	suc(i);
	return;
}
grid()
{
	int i;
	sec(7);
	for(i=0;i<1024;i+=256){
		mov(i,0);
		dva(i,1023);
		mov(0,i);
		dva(1023,i);
	}
	sec(5);
	mov(1023,0);
	dva(1023,1023);
	dva(0,1023);
}
		




1280_Firmware/taptst/tsttab.c
#include <stdio.h>
#include <ctype.h>

#define MAXVO (1024-574-10)    /* These keep us from wapping around from 0 */
#define MAXHO (1024-767-10)    /* to 1024 or 1024 to 0 */

int dtmi = 0;			/* index to dtms */
int dtms[4] = {0,0,65,65};	/* default origin for dtm	*/
				/* default upper x,y for dtm	*/

main(argc,argv)
int argc;
char *argv[];
{

	int x,y,i=0;
	int lx = 0, ly = 0;
	int ho = 0, vo = 0;  /* these are our origins horiz and vert */
	char buf[12] ;
	int stat,id,flag;


/*	get optional corners for dtm	
syntax is tsttab [zero or more strings]
if string i begins with a decimal digit
the corresponding dtm parameter will
get the decimal value of string, else it gets
default. examples :
tsttab default default 65 65	:results in dtm(0,0,65,65)
tsttab 10 a y 100 		:results in dtm(10,0,65,100)
*/
	while(--argc){
		if(isdigit((*++argv)[0]))
			dtms[dtmi++] = atoi(*argv);
		if(dtmi > 3)
			break;
		
	}		


	tapint();            /* resets terminal and enters the interp */
	sif((int)'P');       /* returns arguments over parallel interface */
	mar(0,1024);	     /* allow text on entire screen	*/

        /* the 65,65 values in the dtm command were selected for the bitpad
           used at AED which is smaller than the one used by Dick. These 
           numbers will have to be adjusted to produce the 2mm/5pixel ratio
           requested */
 
        dtm(dtms[0],dtms[1],dtms[2],dtms[3]);      /* scales tablet */
	etp(1);              /* enables tablet */
	for(;;){             /* forever */
		rtp(&id,&stat,&x,&y);     /* read the tablet */

		if(((y-vo)<20) && (vo > 9)){    /* scroll vert down */
			vo -= 10;               /* keep track of scroll */
			vsr(-10);               /* scroll relative vert */
		}
		else if(((y-vo) > 555) && (vo<MAXVO) ){ /* scroll vert up */
			vsr(10);                        /* scroll */
 			vo += 10;                       /* update origin */
		}
		if(((x-ho)<20) && (ho > 9)){     /* scroll horiz left */
			hsr(-10);
			ho -= 10;
		}
		else if(((x-ho)> 748)&& (ho < MAXHO)){  /* scroll horiz right*/
			hsr(10);
			ho += 10;
		}
                /* if pen down print coordinates */
	
		if((stat == 1) || (stat == 17)){                   
                        etp(0);  /* turn off cursor */
                        printf("%d %d %d %d\n",id,stat,x,y);
			sprintf(buf,"%d %d%c",x,y,0);
			txt(buf,0);
                        etp(1); /* turn on cursor */
                  } 
	}
}
		




1280_Firmware/taptst/tstwda.c
/*    test wda command */
#include <stdio.h>

main(argc, argv)
int argc;
char *argv[];
{

	int icolor,i,iclip;
	char buf[10000],puf[10000];

	tapint();
	esc();
	sif('M');
	
	if(argc==2)
		sscanf(argv[1],"%d",&icolor);
	else
		icolor=1;

	if(argc==3)
		sscanf(argv[2],"%d",&iclip);
	else
		iclip=0;

	for(i=0;i<10000;i++){
		buf[i]=icolor;
	}

	dfw(1,100,100,49,49);
	slw(1);

	clp(iclip);

	dai(0,0,100,100);
	wda(buf,5000);
	rda(puf,5000);

	for(i=0;i<10000;i++){
		puf[i]=icolor+1;
	}
	wda(puf,5000);

}




1280_Firmware/taptst/tstwhc.c
#include <stdio.h>

main(argc, argv)
int argc;
char *argv[];
{
	char buf[10000],puf[10000];
	int i,icolor,icount;

	tapint();
	esc();
	sif('M');

	if(argc>1)
		sscanf(argv[1],"%d",&icolor);
	else
		icolor=1;

	if(argc>2)
		sscanf(argv[2],"%d",&icount);
	else
		icount=0;

	for(i=0;i<10000;i++){
		buf[i]=icolor;
	}

	dfw(1,100,100,100,100);
	slw(1);

	clp(icount==1);

	mov(50,50);
	suc(45);		/* x major, x counter up */
	whc(10000,buf);
	ers();

	mov(50,50);
	suc(41);
	whc(10000,buf);
	ers();

	mov(50,50);
	suc(46);
	whc(10000,buf);
	ers();

	mov(50,50);
	suc(38);
	whc(10000,buf);
/*
	mov(0,0);
	rhc(10000,buf);
*/
}




1280_Firmware/taptst/tstwhr.c
#include <stdio.h>


main()
{
	register int i,j;
	int dummy;
	char buf[22],fub[21];

	tapint();
	sif('P');

	for(i=j=0;i<10;i++){
		buf[j++] = 10;
		buf[j++] = i&7;
	}
	buf[20] = 0;
	dai(100,100,109,109);
	whr(buf);
	printf("%d runs\n",rhr(20,fub));
	for(i=0;i<21;i++)
		if(buf[i] != fub[i])
			printf("compare failed at %d %d %d\n",
				i,buf[i],fub[i]);
	dai(200,200,209,209);
	whr(fub);		
}
	




1280_Firmware/taptst/tstwhs.c
#include <stdio.h>


main()
{
	register int i,j;
	int dummy;
	char buf[400],fub[400];

	tapint();
	esc();
	sif('P');

	mov(100,100);
	drr(10,10);
/*
	dfw(1,100,100,10,10);
	slw(1);	
*/
	for(i=0;i<400;i++){
		buf[i] = 1;
	}
	dai(0,0,19,19);
	whs(400,buf);

	dai(0,0,19,19);
	printf("%d bytes read\n",rhs(400,fub));
	for(i=0;i<400;i++)
		if(buf[i] != fub[i])
			printf("compare failed at %d %d %d\n",
				i,buf[i],fub[i]);
	dai(100,100,109,109);
	whs(100,fub);		

}





1280_Firmware/taptst/tstwip.c
#include <stdio.h>



int i,d,c,tog;
char dir[10];

main()
{

	int col;
	tapint();
	sif('P');

	tog = 1;
	i = 0;
	col = 0;
	mov(256,256);
	while( (c = getchar()) != EOF){
		switch(c &0377){

		case 'c':
			sec((++col) & 7);
			printf("using color %d\n",(col));
			break;
		case 'm':
			mov(256,256);
			break;
		case '0':
		case '1':
		case '2':
		case '3':
		case '4':
		case '5':
		case '6':
		case '7':
			d = c - '0';
			if(tog){
				dir[i] |= (d<<3);
				i++; tog--;
				if( i >= sizeof(dir))
					dumpit();
				dir[i] = 0;
			}
			else{
				dir[i] = d;
				tog++;
			}
			break;
		default:
			if (c == '\n') dumpit();
			else
				printf("c01234567damnit\n");
			break;
		} /* end switch */
	}/* end while */
		if(i) dumpit();
}
dumpit()
{
	if(i==0) return;

	printf("dumpit\n");
	wip(i<<1,dir);
	printf("dumped\n");
	i = 0;
	return;
}
	




1280_Firmware/taptst/tstwpx.c
#include <stdio.h>

main()
{
	int i,d,j;

	tapint();
	esc();
	sif('P');
	
	for(i=10;i<256;++i){
		mov(100,100);
		wpx(i);
		d=rpx(j);	
		printf("wrote %d  read %d\n",i,d);
	}

}




1280_Firmware/taptst/tstwrd.c
/*    test wda command */
#include <stdio.h>

main(argc, argv)
int argc;
char *argv[];
{

	int icolor,i,iclip;
	char buf[10000],puf[10000];

	tapint();
	esc();
	sif('M');
	
	if(argc>1)
		sscanf(argv[1],"%d",&icolor);
	else
		icolor=1;

	if(argc>2)
		sscanf(argv[2],"%d",&iclip);
	else
		iclip=0;

	for(i=0;i<10000;i++){
		buf[i]=icolor;
	}

	dfw(1,100,100,100,100);
	slw(1);

	clp(iclip==1);

	mov(0,0);
	suc(45);
	wrd(buf,5000);
	rrd(puf,5000);

	for(i=0;i<10000;i++){
		puf[i]=icolor+1;
	}
	wrd(puf,5000);

}




1280_Firmware/taptst/tstwrs.c
#include <stdio.h>
#define wait() {printf("any char\n");getchar();}


main()
{
	register int i;
	int j;
	char buf[1000];
	tapint();
	sif('P');
	for(i=0;i<1000;i++)
		buf[i] = (i&6) +1;
	mov(0,0);
	printf("try whc\n");
	for(i=0,j=0;i<500;i += 2,j++){
		whc((100+i),buf);
		mov(0,j);
	}	
	printf("try rrd\n");
	for(i=200;i>0;i--){
		mov(0,i);
		rrd(buf,250);
		mov(0,i-1);
		whc(500,buf);
	}
}




1280_Firmware/taptst/window.c
#include <stdio.h>

main()
{
	int w;

	tapint();
	esc();
	sif('M');
	
	mov(100,100);
	dra(200,200);
	mov(300,300);
	dra(400,400);
	mov(500,500);
	dra(600,600);

	dfw(1,100,100,100,100);
	dfw(2,300,300,100,100);
	dfw(3,500,500,100,100);
	dfw(4,600,600,100,100);

	slw(1);
	sec(1);
	mov(50,50);
	ifl();
	slw(2);
	sec(3);
	mov(50,50);
	dcl(50);
	slw(3);
	mov(10,10);
	ifl();

	for(w=4;w<30;w++){
		dfw(w,10,10,20,20);
	}

	slw(0);
	alf();

}





1280_Firmware/vt100/makefile.
#
#	Makefile for 1280 vt100 interpreter 
#
ASM = wa
OPT = -a
H = /u0/roy/kernel/new

headers =	$H/kernel.h $H/dac.h vt100.h
prohead =	$H/proto.h $H/dac.h vt100.h

vt100srcs =	vt100.ini vintrp.asm vsetup.asm vtbuff.asm\
		vtchar.asm vtctl.asm vtcurs.asm vters.asm\
 		vtesc.asm vtdisp.asm vtkbd.asm vtmode.asm\
 		vtstat.asm

vt100:  $(headers) $(vt100srcs)
	$(ASM) $(OPT) $(headers) $(vt100srcs)
	mv m.out vt100.out

pvt100:  $(prohead) $(vt100srcs)
	$(ASM) $(OPT) $(prohead) $(vt100srcs)
	mv m.out pvt100.out

vtlst:  $(prohead) $(vt100srcs)
	$(ASM) -l $(prohead) $(vt100srcs) >vt100.lst


vtwc:	$(prohead) $(vt100srcs)
	wc $(prohead) $(vt100srcs)





1280_Firmware/vt100/vintrp.asm
;
; VT100 compatible interpreter.
;
;

idle:
	sep	#0x30
$20
	lda	#0x20		; see if noscroll
	bit	<lckout		; mode in effect.
	bne	$curs		; br if noscroll mode.
	lda	(<bytcnt)	; host char avail ?
	bpl	$curs		; br if no.
	bsl	rcurs		; remove cursor.
	bsl	getchr		; online, get next ASCII char.
	beq	$dcurs		; br if was control, go check kbd.
	bvs	$dcurs		; or CAN, SUB.
	bcc	$10		; br if not ESC.
	bsl	escseq		; yes, go parse escape sequence.
	bra	$dcurs
$10:	bsl	putbuf		; not control, buffer and display it.
$dcurs:	lda	(<bytcnt)	; redraw cursor unless more 
	bmi	$kbd		; host input available.
	bsl	dcurs
	bra	$kbd
;
; here if no host input to service,
; do cursor and then check keyboard.
;

$curs:
	bsl	cursor		; blink cursor if it's time to do so.
;
; Handle keyboard input.
;

$kbd:
	bit	<lckout		; kbd locked out ?
	bvs	idle		; br if yes.
	bit	Iqcnt3+1
	bmi	$l1
	lda	(<bytcnt)
	bmi	$20

	bit	<xitena		; auto exit to aedland ?
	bpl	idle		; loop if no.
	bit	PolDev		; yes, check parallel port
	bpl	idle		; loop if no parallel data avail.
	bsl	rcurs		; exit to caller, presumably aed intrp.
	brl	vtexit		; nothing at serial, exit VT100 to 
				; service parallel
$l1	jsl	>0,GetKey

	bit	#0x80		; special key ?
	beq	$3		; br if no.
	cmp	#0xfe		; SetUp key ?
	bne	$22
	brl	setup		; yes, enter special idle loop.
$22:	cmp	#0xb0		; NoScroll ?
	bne	$21
	lda	#0x20		; yes, toggle no scroll switch.
	eor	<lckout
	sta	<lckout
	brl	idle
$21:	
	bsl	spkey		; yes, go do special key.
	brl	idle

$3:	cmp	#0x20		; control char ?
	bcs	$4		; br if no.
	bsl	ctlkey		; yes, go check special cases.
	brl	idle

$4:	bsl	putchr		; nothing special, just send it.
	brl	idle
;
; Local mode idle loop.
;

local:
	sep	#0x30
$idle:
	bit	Iqcnt3+1	; key ready ?
	bmi	$2		; br if yes.
	bsl	cursor		; no, blink cursor if time.
	bra	$idle
$2:
	bsl	rcurs		; erase cursor.
	jsl	>0,GetKey	; get key.

	bit	#0x80		; special key ?
	beq	$4		; br if no.
	cmp	#0xfe		; SetUp key ?
	bne	$3
	brl	setup		; yes, enter special idle loop.
$3:	bsl	spkey		; go do special key.

$4:	cmp	#0x20		; control char ?
	bcs	$5		; br if no.
	bsl	ctlkey		; yes, go check special cases.
	bra	$idle

$5:	bsl	putbuf		; nothing special, just display it.
	bra	$idle

;
; Cursor service routines.
;

;
; Draw or erase cursor if it's time.
;

cursor:
	php
	rep	#0x20

	lda	<cutime		; get time to toggle cursor.
	cmp	Vcount		; time yet ?
	bcc	$1		; br if yes.
	lda	<curx		; (and cury).
	cmp	<oldcx
	beq	$done		; done if cursor didn't move.
$1:
	sep	#0x20
	bit	<chrsiz		; don't draw cursor on top line
	bvc	$doit		; of double size chars. 
	bpl	$done
$doit:				; draw cursor if erased, 
	bit	<cdrawn		; erase if drawn.
	bpl	$2
	plp
	brl	rcurs
$2:	plp
	brl	dcurs
$done:
	plp
	rts


dcurs:
	php
	rep	#0x30
	phx
	phy

	sep	#0x30
	bit	<cdrawn
	bpl	$ok
	bsl	rcurs
$ok:
	bsl	csetup
	ldx	#1		; cursor color.
	dec	<cdrawn
$l1:
	lda	Vm
	sta	(<curbuf),y
	stx	Vmimaj
	dey
	cpy	<temp
	bne	$l1

	rep	#0x20
	lda	<xpos
	sta	Xcap
	sep	#0x20
	bit	Vmimin
$l2:
	lda	Vm
	sta	(<curbuf),y
	stx	Vmimaj
	dey
	bne	$l2

	rep	#0x30
	clc
	lda	Vcount
	adc	##45
	sta	<cutime

	lda	<curx		; (and cury).
	sta	<oldcx

	ply
	plx
	plp
	rts

rcurs:
	php
	rep	#0x30
	phx
	phy

	sep	#0x30
	bit	<cdrawn
	bpl	$done
	stz	<cdrawn

	bsl	csetup

$1:	lda	(<curbuf),y
	sta	Vmimaj
	dey
	cpy	<temp
	bne	$1

	rep	#0x20

	clc
	lda	<cutime
	adc	##15
	sta	<cutime

	lda	<xpos
	sta	Xcap
	sep	#0x20
	bit	Vmimin
$2:
	lda	(<curbuf),y
	sta	Vmimaj
	dey
	bne	$2

$done:
	rep	#0x30
	ply
	plx
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to set up for	;
; drawing or erasing cursor.	;
; Returns with total number of	;
; pixels in cursor in y, length	;
; of cursor in <temp, sets cap	;
; and cap control reg.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

csetup:
	php
	rep	#0x30

	bsl	setxy
	clc
	lda	<ypos
	adc	<cslop
	dec	a
	dec	a
	sta	Ycap
	lda	<xpos
	sta	Xcap

	sep	#0x30
	lda	#7
	trb	Capctl		; x major, both up.

	lda	<csx
	ldy	<chrsiz		; doing double size ?
	beq	$2		; br if no.
	asl	a		; yes, double the length.
$2:	sta	<temp		; save length.
	asl	a		; get total # pixels to do.
	tay

	plp
	rts

	end




1280_Firmware/vt100/vsetup.asm
;
; VT100 setup mode routines.
;

;
; Enter here from online or local idle loops.
; The setup routines fudge with curx, cury and
; txtptr in order to use the display routines
; dspchr, echar, dchar, dsplin and undisp.  
; txtptr is used to point at the various constant
; strings that are displayed in setup mode.
;

setup:
	sep	#0x30
	pei	<txtptr
	pei	<curx		; save curx, cury.
	phk
	pla
	sta	<txtptr+2	; set data bank for setup strings.

;
; Setup A.
;

setupa:
	jsl	>0,Erase
	
	lda	#1
	sta	<curx
	lda	<rowmax
	sta	<cury
	bsl	setxy
;
; display 123456789012 ... 
;
	ldx	<colmax
	lda	#'1'
$loop1:
	bsl	dchar
	inc	a
	cmp	#'9'+1
	bcc	$l1
	lda	#'0'
$l1:	dex
	bne	$loop1
;
; move up a line and display 'T' at tab stops.
;
	dec	<cury
	bsl	setxy		; set y.
	ldx	<colmax
	ldy	#0
$loop2:
	lda	(<tabs),y
	cmp	#'T'
	bne	$l2
	sty	<curx
	inc	<curx
	bsl	xsetx
	lda	#'T'
	bsl	dchar
$l2:	iny
	dex
	bne	$loop2
		
	lda	#1
	sta	<curx
	bsl	dcurs
	lda	#128
	sta	<setab		; set setup mode to setup a,
				; exit setup to vt100.
	brl	sidl
;
; draw screen for setup b mode.
;

setupb:
	jsl	>0,Erase
;
; display current state of setup b options.
;
	lda	<rowmax
	sta	<cury
	rep	#0x20
	per	$bmsg
	pla
	sta	<txtptr
	sep	#0x20
	lda	#1
	ldy	#$msgend-$bmsg
	bsl	dsplin

	lda	#1
	sta	<curx
$loop:
	bsl	getopt		; set up to test an option.
	bcs	$no		; br if not an option.
	bit	<0,x		; option set ?
	beq	$no		; br if no.
	lda	#'1'		; yes, display it as set.
	bsl	dspchr
$no:	inc	<curx		; bump to next option.
	lda	<curx		; more options ?
	cmp	#$msgend-$bmsg
	bcc	$loop

	lda	#1		; draw cursor at beginning
	sta	<curx		; of line above options display.
	dec	<cury
	bsl	dcurs
	stz	<setab		; set setup mode to setup b.
	stz	<lstmsg		; no option text displayed yet.
	brl	sidl		; enter setup idle loop.

$bmsg:
	dcs	"1 0000  2 0000  "
	dcs	"3 0000  4 0000  "
	dcs	"5 0000"		; first bit is auto exit.
$msgend: 

;
; setup mode idle loop.
;

sidl:
	sep	#0x30
	bit	<setab		; in setup a ?
	bmi	$1		; br if yes.
	bsl	optmsg		; no, display text for current option.
$1:
	bit	Iqcnt3+1	; key ready ?
	bmi	$2		; br if yes.
	bsl	cursor		; nope, go blink cursor if needed.
	bra	$1
$2:	bsl	rcurs
	jsl	>0,GetKey
	bit	<setab
	bmi	seta
	brl	setb

;
; keycodes unique to setup a
;

seta:
	cmp	#'5'
	bne	$1
	brl	setupb
$1
	cmp	#'2'
	bne	$2
	ldy	<curx
	dey
	lda	(<tabs),y
	eor	#'T'
	sta	(<tabs),y
	bne	$11
	bsl	echar
	brl	sidl
$11:	bsl	xsetx
	lda	#'T'
	bsl	dchar	
	brl	sidl	
$2
	cmp	#'3'
	bne	$3
	lda	#3		;  set up as if a "clear all tabs"
	sta	<param		; command had been received and
	stz	<pncnt
	inc	<parcnt		; call clear tabs routine.
	bsl	clrtab
	lda	#1		; remove displayed 'T's
	ldy	<colmax
	bsl	undisp
	brl	sidl
$3
	brl	abcode		; jump to common key handler.

;
; keycodes unique to setup b.
;

setb:
	cmp	#'5'
	bne	$1
	brl	setupa
$1:
	cmp	#'6'		; toggle an option ?
	bne	$2		; br if no.
	bsl	getopt		; do setup to test option at curx.
	bcs	$no		; br if no such option.
	ldy	#'0'		; assume option is to be reset.
	bit	<0,x		; test option bit.
	bne	$tog		; br if it's set (and will be reset).
	iny			; it's getting set, make y a '1'.
$tog:	eor	<0,x		; toggle the option bit.
	sta	<0,x
	tya			; get option char ('0' or '1').
	inc	<cury		; drop to option display line.
	bsl	dspchr		; display new state of option.
	dec	<cury		; move back up where cursor belongs.
	lda	<curx
	cmp	#5		; toggle reverse video by masking
	bne	$no		; out or exposing 'underlay' planes.
$wdp	bit	Dpdone
	bvc	$wdp
	lda	Rbrmsk
	bne	$setrv
	lda	<svrmsk
	bra	$setmsk
$setrv	lda	#0
$setmsk	sta	Rbrmsk	
$no	brl	sidl

$2:
	cmp	#'7'
	bne	$3
	bsl	baud
	brl	sidl
$3:
	cmp	#'8'
	bne	$4
	bsl	baud
	brl	sidl
$4:
	brl	abcode
baud
	rts

;
; the rest of the possibilities are
; handled the same in setup a or b.
;

abcode:
	cmp	#0xfe		; setup key.
	bne	$1
	brl	sexit
$1
	cmp	#CR
	bne	$2
	bsl	crctl
	brl	sidl
$2
	cmp	#HT
	bne	$3
	bsl	tabctl
	brl	sidl
$3
	cmp	#'0'
	bne	$41
	brl	vtrst
$41
	cmp	#'9'
	bne	$4
	lda	#128
	bit	<clmode
	bpl	$42		; br if originally 80 columns
	trb	<clmode		; reset to make it 80 now
	bra	$43	
$42
	tsb	<clmode
$43	lda	#2
	sta	<param
	lda	#1
	sta	<parcnt
	sta	<curx
	sta	<cury
	bsl	chngln
	bsl	erscrn
	bsl	inibuf
	bsl	stabs
	stz	<xorg+1
	bit	<clmode
	bpl	$44		; br if doing 80 now
	lda	#2
	bsl	setfnt
	lda	#35
	sta	<xorg
	brl	setup
$44	lda	#128
	sta	<xorg
	lda	#0
	bsl	setfnt
	brl	setup
$4
	cmp	#'4'
	bne	$5
	lda	#128
	eor	<lckout
	sta	lckout
	brl	sidl
$5
	cmp	#32
	bne	$6
	inc	<curx
	lda	<colmax	
	cmp	<curx
	bcs	$51
	sta	<curx
$51	brl	sidl
$6
	cmp	#0xf4		; right arrow.
	bne	$7
	lda	#32
	bra	$5	
$7
	cmp	#0xf3		; left arrow
	bne	$8
	bsl	bsctl
	brl	sidl
$8:
	cmp	#'1'
	bne	$9
	lda	#64
	tsb	<setab		; exit to aed intrp.
	brl	sexit
;
; do up/down arrow (screen brightness)
; and '9' (80/132) here.
;

$9:	cmp	#19		; control s - save setup parameters.
	bne	$10
	bsl	shifts		; save params.
	brl	setupa
$10:	cmp	#18		; control r - restore setup parameters.
	bne	$11
	bsl	shiftr		; restore setup features.
	brl	setupa
$11:
	brl	sidl


;;;;;;;;;;;;;;;;;;;;;;;;;
; Exit setup mode.	;
;;;;;;;;;;;;;;;;;;;;;;;;;

sexit:
	rep	#0x20
	sep	#0x10
	pla
	sta	<curx		; restore curx, cury.
	pla
	sta	<txtptr

	sep	#0x30
	stz	Setupk		; clear setup key flag.

	stz	<txtptr+2	; restore text buffer data bank.

	bsl	redraw		; redraw screen.
	bit	<setab		; stay in vt100 mode ?
	bvc	$1		; br if yes.
	brl	vtexit		; no, exit vt100.
$1:
	bit	<lckout		; return to online or local idle loop.
	bmi	$2
	brl	idle
$2:	brl	local

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Get setup b option corresponding to	;
; curx.  Returns carry set if curx	;
; not valid, otherwise returns index	;
; into option array in x, bit mask	;
; in acc.  After calling this routine	;
; you can do things like 		;
; eor	<0,x 	;toggle an option
; bit	<0,x	;see if option set
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getopt:
	clc			; assume curx ok.
	php

	rep	#0x20
	per	$table
	pla
	sta	<temp
	sep	#0x30
	phk
	pla
	sta	<temp+2

	lda	[<temp]
	tay
	lda	<curx
$loop:
	cmp	[<temp],y
	beq	$found
	dey
	dey
	dey

	bne	$loop
	plp
	sec
	rts
$found:
	iny
	lda	[<temp],y	; get index in direct page of variable.
	tax
	iny
	lda	[<temp],y	; get bit mask.
	plp
	rts
$table:
	dcb	$last-$table	; index last element
	dcb	0
	dcb	0

	dcb	21		; curx ( newline mode)
	dcb	nlmode
	dcb	128		; mask

	dcb	20		; curx ( autowrap mode)
	dcb	nlmode
	dcb	64		; mask

	dcb	13		; curx ( ANSI mode)
	dcb	vtmode
	dcb	128		; mask

	dcb	5		; (rvmode)
	dcb	rvmode
	dcb	128

	dcb	35		; curx (auto exit to aed)
	dcb	xitena
	dcb	128

$last:	dcb	22		; curx ( local echo mode)
	dcb	vtmode
	dcb	64		; mask


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Display explanation of setup b;
; option corresponding to curx.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

optmsg:
	php
	rep	#0x30
	pha
	phx
	phy

	sep	#0x30
	lda	<curx
	cmp	<lstmsg		; already show this message ?
	beq	$done		; br if yes.

	sta	<lstmsg
	bsl	rcurs		; erase cursor if drawn.
	lda	#1
	ldy	<colmax
	bsl	undisp		; erase line on screen.

	per	$index
	pla
	sta	<temp
	pla
	sta	<temp+1
	phk
	pla
	sta	<temp+2


	ldy	#0		; first table element is index of last.
	lda	[<temp],y
	tay
	lda	<curx
$loop:
	cmp	[<temp],y
	beq	$found
	dey
	dey
	dey
	bne	$loop
	bra	$done
$found:
	iny
	rep	#0x30
	lda	[<temp],y	; get option message offset.
	tay			; save it.
	per	$explan		; point temp at option message table.
	pla
	sta	<temp
	lda	[<temp],y	; get length this option.
	tax			; save it.
	tya			; generate pointer to message (y+temp+1).
	sec			; set for +1.
	adc	<temp
	sta	<txtptr		; now [<txtptr] points to message.
	sep	#0x30
	lda	#1
	txy
	bsl	dsplin		; display the message.
	bsl	dcurs		; display cursor.
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts
	
$index:
	dcb	$lstidx-$index
	dcw	0

	dcb	21		; curx corresponding to option.
	dcw	$nl-$explan	; offset into table of message info.

	dcb	20
	dcw	$aw-$explan

	dcb	13
	dcw	$an-$explan

	dcb	5
	dcw	$rv-$explan

	dcb	35
	dcw	$ax-$explan
$lstidx:
	dcb	22
	dcw	$le-$explan

$explan:
$nl	dcb	$aw-$nl-1
	dcs	"newline mode"
$aw	dcb	$an-$aw-1
	dcs	"autowrap mode"
$an	dcb	$rv-$an-1
	dcs	"ANSI/VT52 mode"
$rv	dcb	$ax-$rv-1
	dcs	"hide graphics"
$ax	dcb	$le-$ax-1
	dcs	"auto exit to AED"
$le	dcb	$exlast-$le-1
	dcs	"local echo mode"
$exlast

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; restore defaults from eeprom.	;
; doesn't do serial stuff.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

shiftr:
	bsl	ce2ram
	brl	stabs

ce2ram:	php
	rep	#0x30
	phx
	phy
	sep	#0x30

	ldx	#5			; 6 variables for now
$1:	bit	0xff1e
	bpl	$1
	lda	>EEP,option,x
	sta	<nlmode,x	
	dex
	bpl	$1

	rep	#0x30
	ply
	plx
	plp
	rts

;
; set tabs
;
stabs:	php
	rep	#0x30
	phx
	phy
	sep	#0x30

	ldx	#131
	txy
$2:	lda	>EEP,eetabs,x
	sta	(<tabs),y
	dex
	dey
	cpx	#0xff
	bne	$2

	rep	#0x30
	ply
	plx
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; the following code saves eeprom	;
; options from their ram copies		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

shifts:	
	php
	rep	#0x30
	phx
	phy
	sep	#0x30

	ldx	#5

$mloop:	lda	<nlmode,x
$30	bit	0xff1e
	bpl	$30
	cmp	>EEP,option,x
	beq	$2			; if nothing changed then do next one

$1:	bit	0xff1e			; else here to update
	bpl	$1			; wait for ee2 to be ready
	sta	>EEP,option,x

$2:	dex
	bpl	$mloop

	ldx	#131
	txy

$loop:	lda	(<tabs),y
	cmp	>EEP,eetabs,x
	beq	$l1
	sta	>EEP,eetabs,x
$l1:	dex
	dey
	cpx	#0xff
	bne	$loop

	rep	#0x30
	ply
	plx
	plp
	rts

	end
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;
; VT100 direct page etc.
;
	psect	1

;byte	equ	1
;word	equ	2

ENQ	equ	5
BEL	equ	7
BS	equ	8
HT	equ	9
LF	equ	10
VT	equ	11
FF	equ	12
CR	equ	13
SO	equ	14
SI	equ	15
XON	equ	17
XOFF	equ	19
CAN	equ	24
SUB	equ	26
ESC	equ	27


eetabs	equ	0	; eeprom offset for tabs array.
option	equ	132	; ditto options array (5 bytes).

vtled	equ	0x10
spfn79	equ	0x130e	; 7x9 graphic fonts
sp1280	equ	0x0f0e	; 12x16 graphic fonts
;
; Current line info.  Before changing <cury, copy
; the variables back to the array of line records,
; then copy the info for the new line to here.
;

txtptr	struct word	; points to text for current line (constant).
txtbnk	struct byte	; text bank (0 normally, prom in setup mode).
			; the long address is only used in routine 
			; dsplin (vtdisp.asm).
attptr	struct word	; ditto video attributes (ul,rv,font) (constant).
ncol	struct word	; max col/#chars current line.
nchr	equ ncol+1	; # chars on current line.
chrsiz	struct word	; char size(single/double)/special chars flag.
spflag	equ chrsiz+1	; temp in vtdisp

txtbuf	struct word	; pointer to beginning of text buffer.
attbuf	struct word	; pointer to beginning of attribute buffer.
linmap	struct word	; pointer to array of line numbers, ordered
			; so that linmap[i] is the index into the
			; following arrays of the i'th line on the
			; screen.  Originally linmap[i] = 2i, but
			; scrolling changes that.
curidx	struct byte	; 2*linmap[(cury-1)], for indexing following arrays.
txtmap	struct word	; pointer to array of pointers into txtbuf.
			; txtmap[curidx] points to the text 
			; displayed on current line of the screen.
attmap	struct word	; ditto attbuf.
lsizes	struct word	; lsizes[curidx] lowbyte == ncol,
			; high byte == nchr.
lflags	struct word	; lflags[curidx] low byte == chrsiz,
			; high byte == spflag.


colmax	struct byte	; window width (in characters).
rowmax	struct byte	; window height (in characters).
curx	struct byte	; current cursor position (1..ncol).
cury	struct byte	; (1..rowmax).
srtop	struct byte	; top line of scrolling region.
srbot	struct byte	; bottom line of scrolling region.
spattr	struct byte	; current char attributes (ul,rv,fonts)
g0set	struct byte	; Current G0 char set - UK,ASCII, or gfx
g1set	struct byte	; Current G1 char set - UK,ASCII, or gfx
g01sel	struct byte	; current selected char set
savx	struct byte	; saved cursor position.
savy	struct byte
savg0	struct byte	; saved g0set.

nlmode	struct byte	; bit 7 = newline, 6 = autowrap
vtmode	struct byte	; bit 7 = ANSI, 6 = echo.
clmode	struct byte	; bit 7 = 132 column mode, 6 = smooth/jump scroll
rvmode	struct byte	; bit 7 = hide gfx planes, 6 = keyclick
xonena	struct byte	; bit 7 = auto XON/XOFF, 6  = margin bell
xitena	struct byte	; bit 7 = exit to aed when parallel input avail.
			; bit 6 = don't redraw screen on entry.
akmode	struct byte	; bit 7 = alt kpad, 6 = cursor key.
ormode	struct byte	; bit 7 = origin mode.
lckout	struct byte	; bit 7 = local mode, 6 = kbd lockout,
			;     5 = noscroll mode.
tabs	struct word	; pointer to tab array.

hstqcb	struct word	; points to host qcb.
bytcnt	struct word	; points to Iqcnt (hi byte) for host input q.

parcnt	struct byte	; # parameters read by escbfn.
pncnt	struct byte	; # parameters returned by getps/getpn.
prvflg	struct byte	; flag set if first Pn starts with '?'.
maxpar	equ	10
param	struct maxpar	; decoded parameter buffer.
xpos	struct word
ypos	struct word

daflag	struct byte	; drawing acc flag char size flag bits.
cwidth	struct word
chight	struct word
desc	struct word
csx	struct byte
csy	struct byte
cslop	struct word	; dist from cap to bottom of char box.
fntptr	struct word	; pointer to current font.
fntbnk	struct byte	; font bank addr.

xorg	struct word
yorg	struct word

saveda	struct word	; points to buffer for saving/restoring
			; da registers via SaveDa/RstrDa.

;savctl	struct byte	; saved capctl and foreground, bkgrnd colors.
;savclr	struct byte
;svbclr	struct byte
svrmsk	struct byte	; need this for hide gfx option.
;svflag	struct byte

curbuf	struct word	; points to saved pixels under cursor.
cutime	struct word	; when to next draw/erase cursor.
oldcx	struct word	; curx,cury where cursor last drawn.
cdrawn	struct byte	; cursor drawn flag.

setab	struct byte	; bit 7 = in setup a mode.
lstmsg	struct byte	; current setup b option.
stack	struct word	; saved stack pointer on entry.

dcount	struct byte	; index into dstrng.
dstrng	struct 6	; used for binary/decimal string conversion.

vauto	struct byte	; signals whether last char was at ncol, so next
			; char can do autowrap
temp	struct word
temp1	struct word
temp2	struct word
temp3	struct word

	end
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;
; Power up init routine for VT100 prom.
;
	dcw	0x1549		; magic word for init proms.
	brl	init		; br to init routines.
	dcs	"VT100 1.2\0"
	dcb	1
	dcb	2

init:
	php
	rep	#0x30
	pha
	phx
	phy

	per	vtinit
	pla
	sta	Vt100+1

	sep	#0x20
	lda	#0x5c
	sta	Vt100
	lda	#ROM
	sta	Vt100+3
	
$done:	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;
; VT100 entry point.
;

vtinit:
	php
	rep	#0x30
	pha
	phx
	phy
	phd

	lda	##Vt1drp
	tcd

	tsc			; save sp to exit with.
	sta	<stack

	lda	<txtbuf		; first entry ?
	bne	$1		; br if no.
	bsl	getbuf		; yes, go get buffer space.
	bcs	$error
	bsl	inivar		; init direct page.
	bsl	ce2ram		; get defaults from eeprom.
	bsl	inibuf		; init buffers.
	bsl	stabs
	
$1:
	lda	<saveda		; get ptr to save buffer (may be 0).
	jsl	>0,SaveDa	; save da registers in buffer.
	sta	<saveda		; save pointer to buffer.
	
	stz	Xorg
	stz	Yorg
	stz	Xwbot
	stz	Ywbot

	sep	#0x30
	lda	Rbrmsk
	sta	<svrmsk
	lda	#vtled
	tsb	Leds


;$2:	bit	Dpdone
;	bvc	$2
;	lda	DaCtl
;	sta	<svflag
	lda	Capctl
;	sta	<savctl
	ora	#0x20		; write ovl plane (display later).
	sta	Capctl
;	lda	DaColr
;	sta	<savclr
;	lda	DaBclr
;	sta	<svbclr
;	lda	Rbrmsk
;	sta	<svrmsk
	lda	#1
	sta	DaColr
	stz	DaBclr
	lda	<daflag
	sta	DaCtl
	bit	<rvmode
	bpl	$10
	stz	Rbrmsk
$10:
;				; maybe this should be an option.
;	bsl	redraw		; refresh screen from text buffer.
;
;$11:	bit	Dpdone
;	bvc	$11

	lda	#0x30
	tsb	Capctl		; display ovl plane.
	brl	idle		; enter vt100 idle loop.
$error:

;
;  Exit VT100.
;

vtexit:
	sep	#0x20
	lda	#vtled
	trb	Leds
;
;$1:	bit	Dpdone
;	bvc	$1
;	lda	<savctl
;	sta	Capctl
;	lda	<savclr
;	sta	DaColr
;	lda	<svbclr
;	sta	DaBclr
;	lda	<svrmsk
;	sta	Rbrmsk
;	lda	<svflag
;	sta	DaCtl


	rep	#0x30
	lda	<stack
	tcs
	lda	<saveda
	jsl	>0,RstrDa
	lda	<svrmsk
	sta	Rbrmsk

	pld
	ply
	plx
	pla
	plp
	rtl


vtrst:
	rep	#0x20
	lda	<stack
	tcs
	jsl	>0,Erase	
	bsl	inivar
	bsl	ce2ram
	bsl	inibuf
	bsl	stabs
	brl	idle
	
;
; Get buffer space.  Space needed is
; (MAXROW*MAXCOL) * (2*MAXROW + 1) + (9*MAXROW).
; Here we're using a hardwired MAXROW = 24
; and MAXCOL = 132.
;
; 	txtbuf - 132*24 bytes
; 	attbuf - 132*24
;	tabs   - 132
;	txtmap - 24*2
;	attmap - 24*2
;	lsizes - 24*2
;	lflags - 24*2
;	linmap - 24
;	curbuf - 50
;	total  - 6734

getbuf:
	clc
	php
	pea	##6734
	jsl	>0,GetHeap
	bcc	$1
	pla
	plp
	sec
	rts
$1:	pla
	sta	<txtbuf
	plp
	rts

;
; init variables.
;

inivar:
	php
	rep	#0x30
	phx
	phy

	pei	<txtbuf		; preserve permanent pointers.
	pei	<stack
	pei	<saveda

	ldx	##Vt1drp
	txy
	iny
	lda	##254
	stz	<0
	mvn	>0,>0

	pla
	sta	<saveda
	pla
	sta	<stack
	pla
	sta	<txtbuf

	sep	#0x30
	lda	#1
	sta	<curx
	sta	<cury
	sta	<savx
	sta	<savy
	sta	<srtop
	lda	#80
	sta	<colmax
	sta	<ncol
	lda	#24
	sta	<rowmax
	sta	<srbot

	lda	#0
	bsl	setfnt
	
	rep	#0x20

	lda	Qcbac2
	sta	<hstqcb
	lda	##Iqcnt2+1	; pointer to HIGH BYTE of -count.
	sta	<bytcnt

	lda	##30*24
	sta	<yorg
	lda	##128
	sta	<xorg

	rep	#0x30
	ply
	plx
	plp
	rts
	
			

;
; Init pointers to buffers
; and the buffers.
;

inibuf:
	php
	rep	#0x30
	pha
	phx
	phy

	clc
	lda	<txtbuf
	adc	##24*132
	sta	<attbuf
	adc	##24*132
	sta	<linmap
	adc	##24
	sta	<txtmap
	adc	##2*24
	sta	<attmap
	adc	##2*24
	sta	<lsizes
	adc	##2*24
	sta	<lflags
	adc	##2*24
	sta	<tabs
	adc	##132
	sta	<curbuf
	adc	##50

	lda	<txtbuf
	sta	<txtptr
	lda	<attbuf
	sta	<attptr
;
; Zero buffers.  May not be good to do
; this with block move as it takes over 
; 6 ms during which time interrupts
; won't be serviced.
;
	ldx	<txtbuf
	txy
	iny
	stz	0,x
	lda	##6684-2
	mvn	>0,>0
;
; set up map arrays linmap, txmap, attmap.
;
; linmap[i] = 2i
;
	sep	#0x30
	lda	#46		; 2*(24-1)
	ldy	#23
$l1:
	sta	(<linmap),y
	dec	a
	dec	a
	dey
	bpl	$l1
;
; txtmap = txtbuf + (132i)
;

	rep	#0x20
	ldx	#24
	ldy	#0
	lda	<txtbuf
	clc
$l2:
	sta	(<txtmap),y
	adc	##132
	iny
	iny
	dex
	bne	$l2
;
; attmap = attbuf + (132i)
;

	ldx	#24
	ldy	#0
	lda	<attbuf
	clc
$l3:
	sta	(<attmap),y
	adc	##132
	iny
	iny
	dex
	bne	$l3

;
; set lsizes[i].lowbyte = <clmode, high byte 0.
;
	sep	#0x30
	ldy	#46		; 2*(24-1).
	lda 	#80
	bit	<clmode
	bpl	$l5
	lda	#132
$l5:	sta	(<lsizes),y
	dey
	dey
	bpl	$l5

	sta	<colmax
	sta	<ncol
	
	lda	#0
	bit	<clmode
	bpl	$l7
	lda	#2
$l7:	bsl	setfnt	
	
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

	end
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;
; VT100 buffer management routines.
;

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Call this routine after changing cury.;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

chngln:
	php
	rep	#0x30
	phy

	sep	#0x10		; 16 bit m, 8 bit x.

	ldy	<rowmax		; make sure new cury is valid.
	cpy	<cury
	bcs	$ok
	sty	<cury
$ok:

;
; Save the per line info for old cury.
;
	ldy	<curidx		; get index into line arrays.
	lda	<ncol		; get current ncol,nchr.
	sta	(<lsizes),y	; save 
	lda	<chrsiz		; get current chrsiz,spflag.
	sta	(<lflags),y	; save.
;
; Adjust curidx per new cury.
;
	sep	#0x20
	lda	<cury		; get new cury.
	dec	a		; map (1..) to (0..)
	tay
	lda	(<linmap),y
	cmp	<curidx
	beq	$done
	sta	<curidx
	tay
	rep	#0x20
;
; Copy the info for new cury to direct page.
;
	lda	(<lsizes),y	; get nchr, ncol.
	sta	<ncol
	lda	(<lflags),y	; get chrsiz, spflag.
	bsl	chgsiz
	lda	(<txtmap),y	; get pointer to current line text
	sta	<txtptr
	lda	(<attmap),y	; ditto attributes.
	sta	<attptr
$done:
	sep	#0x20
	stz	<vauto
	rep	#0x30
	ply
	plp
	rts

chgsiz:
	php
	rep	#0x30
	phx
	phy
	sep	#0x30

	cmp	<chrsiz
	beq	$done
	sta	<chrsiz
	bit	<chrsiz
	bvc	$ok
	ora	#128
$ok	sta	<daflag

$1	bit	Dpdone
	bvc	$1

	lda	DaCtl
	and	#255-128-64
	ora	<daflag
	sta	DaCtl

$done	rep	#0x30
	ply
	plx
	plp
	rts
	
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Call this routine to change character	;
; size from single to double or vice	;
; versa.  Enter with new size in acc.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setsiz:
	cmp	<chrsiz		; new size different ?
	beq	$done		; done if no.
	sta	<chrsiz		; yes, save it for later.
	bit	<chrsiz
	bvc	$ok
	ora	#128
$ok	sta	<daflag

	lda	<colmax		; assume new size single width.
	sta	<ncol		; save max # chars line can have.
	lda	<chrsiz		; get new size.
	beq	$ll		; br if single width, done.
;
; Going from single to double.
; Truncate the line if nchr > ncol/2.
; Make sure that curx and nchr
; are <= ncol.
;
	
	lsr	<ncol		; double wide, chop max chars/line.
	lda	<nchr		; empty line ?
	beq	$ll		; br if yes.
	cmp	<ncol		; chars past end of line ?
	bcc	$20
	beq	$20		; br if no
	tay			; yes, truncate ncol to nchr.
	lda	<ncol
	bsl	erase
$20:		
	lda	<ncol		; get max val for curx.
	cmp	<curx		; curx <= ncol ?
	bcs	$2		; br if yes.
	sta	<curx		; no, set curx to end of line.
$2:	cmp	<nchr		; # chars in line  <= ncol ?
	bcs	$ll		; br if yes.
	sta	<nchr		; no, truncate line.

$ll	bit	Dpdone
	bvc	$ll

	lda	DaCtl		; update da char writing control bits
	and	#255-128-64
	ora	<daflag
	sta	DaCtl

$done	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Put a character into the text buffer.	;
; Draw the character. Advance curx and	;
; cury to next character position.  	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

putbuf:
	php
	rep	#0x30
	phx
	phy
	sep	#0x30

	tay			; temp

	bit	<vauto		; find out if last key was at ncol
	bpl	$1		; br if not

	bit	<nlmode		; yes, now check if autowrap enabled
	bvc	$1		; br if not
	bsl	nxtlin		; goto next line
	stz	<vauto
	tya	

$1	ldy	<curx		; get cursor column.
	dey			; convert to index.
	sta	(<txtptr),y	; store char in txtbuf.
	bsl	dspchr		; draw the character at curx,cury.
	lda	<spattr		; get current attr, if any.
	sta	(<attptr),y	; save for display later.
	iny			; set y = curx.
	cpy	<nchr		; 
	bcc	$4		; br if no.
	sty	<nchr		; yes, update number chars this line.

$4:	iny			; advance to next char position.
	sty	<curx		; update cursor position.

	cpy	<ncol
	bcc	$l1		; it's ok if curx < or = ncol
	beq	$l1

$l2	ldy	<ncol		; curx > ncol, restrict at ncol first
	sty	<curx		; next char will advance to nextline
	lda	#128
	tsb	<vauto		; set flag, so next key will cr to nxtlin
	bra	$l4

$l1	stz	<vauto
$l4	rep	#0x30
	ply
	plx
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;
; Erase display, then	;
; refresh the screen.	;
;;;;;;;;;;;;;;;;;;;;;;;;;

redraw:
	php
	rep	#0x30
	phx
	phy
	pei	<curx
	sep	#0x30
	jsl	>0,Erase
	stz	<cury
$loop:
	inc	<cury
	bsl	chngln
	ldy	<nchr
	beq	$1
	lda	#1
	bsl	dsplin
$1:	lda	<cury
	cmp	<rowmax
	bcc	$loop

	pla
	sta	<curx
	pla
	sta	<cury
	bsl	chngln	

	rep	#0x30
	ply
	plx
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Erase chars from column(acc)	;
; to column(y) of current line.	;
; acc <= y is assumed.		;
; Called from erase line and 	;
; when changing single to double;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

erase:
	sta	<temp		; save left col to erase.
	lda	#0
$loop:	dey			; convert column to index.
	sta	(<txtptr),y	; remove from buffer.
	sta	(<attptr),y	; clear attributes.
	cpy	<temp		; next column < left column ?
	bcs	$loop		; loop if >=, not done yet.
	rts


	end
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;
; VT100 character set, character size, video attribute commands
;

;
; ESC # - set character size or align display.
;
; Set chrsiz =	'5' ->   0  - single size,
;		'6' ->  128 - single high, double wide,
;		'3' ->   64 - top half of double size,
;		'4' ->  192 - bottom half double size.

escpnd:
	bsl	getchr		; get size selector.
	beq	escpnd
	bcc	$noesc
	brl	escseq
$noesc:	bvc	$ok
	rts			; CAN or SUB.
$ok:	
	cmp	#'8'		; align display ?
	beq	$align		; yes, go fill with 'E'

	cmp	#'3'
	bne	$l1
	lda	#64		; top of double high and wide
	bra	$found
$l1	cmp	#'4'
	bne	$l2
	lda	#128+64		; bottom of double high and wide
	bra	$found
$l2	cmp	#'5'
	bne	$l3
	lda	#0		; single everything!
	bra	$found
$l3	cmp	#'6'
	bne	$done		; br if illegal param
	lda	#128

$found	cmp	<chrsiz		; size change ?
	beq	$done		; br if no, that was easy.
	pha			; save new size.
	ldy	<nchr		; get last column in line.
	beq	$1		; easy if line empty.
	lda	#1
	bsl	undisp		; erase line from display.
$1:	pla			; recover new char size.
	bsl	setsiz		; update line attr record and
				; truncate the line if necessary.
	ldy	<nchr
	beq	$done
	lda	#1
	brl	dsplin		; display the line in new size.	
$done:	rts

;
; ESC # 8
;

$align:
;	fill screen with 'E'
	rts

;
; ESC ( - Set G0
;

setg0:
	bsl	getchr
	beq	setg0
	bcc	$noesc
	brl	escseq
$noesc:
	bvc	$1
	rts
$1:
	stz	<g0set		; reinit
	cmp	#'A'
	beq	$l1
	cmp	#'B'
	beq	$l1
	cmp	#'0'
	bne	$done
	bit	<g01sel		; are we selected?
	bmi	$ok		; br if not
	sta	<g0set
	lda	#128
	tsb	<spattr		; make current char attr aware
	rts

$l1	bit	<g01sel
	bmi	$ok
	pha
	lda	#128
	trb	<spattr
	pla

$ok:	sta	<g0set
$done:	rts

;
; ESC ) - Set G1
;

setg1:
	bsl	getchr
	beq	setg1
	bcc	$noesc
	brl	escseq
$noesc:
	bvc	$1
	rts
$1:
	stz	<g1set		; reinit
	cmp	#'A'
	beq	$l1
	cmp	#'B'
	beq	$l1
	cmp	#'0'
	bne	$done
	bit	<g01sel
	bpl	$ok		; br if we're not selected
	sta	<g1set
	lda	#128
	tsb	<spattr
	rts

$l1:	bit	<g01sel
	bpl	$ok
	pha
	lda	#128
	trb	<spattr
	pla

$ok:	sta	<g1set
$done:	rts

;
; SO
;

soctl:
	lda	#128		; select G1 set
	tsb	<g01sel

	lda	<g1set
	cmp	#'0'		; is it gfx?
	bne	$l1		; br if not
	lda	#128
	tsb	<spattr
	rts
$l1	lda	#128
	trb	<spattr
	rts

;
; SI
;

sictl:
	stz	<g01sel		; select G0 set

	lda	<g0set
	cmp	#'0'		; is it gfx?
	bne	$l1		; br if not
	lda	#128
	tsb	<spattr
	rts
$l1	lda	#128
	trb	<spattr
	rts

;
; ESC [ Ps m - Video attributes.
;
; Note - only the underline attribute is supportable.
; Currently no attributes are supported.
;

vidatt:
	php
	rep	#0x30
	phx
	sep	#0x30

	lda	#255-128
	trb	<spattr		; default - no attr
	bsl	getps
	bcc	$1		; br if good stuff!
	bra	$done
$1
	cmp	#0		; attribute off
	bne	$2
$l1	lda	#255-128
	trb	<spattr
	bra	$next
$2	cmp	#1		; bold, not supported
	beq	$next
	cmp	#4		; underscore
	bne	$3
$l2	tsb	<spattr
	bra	$next
$3	cmp	#5		; blink, not supported
	beq	$next
	cmp	#7		; reverse video, sub with underscore
	bne	$next
	lda	#4
	bra	$l2
$next	bsl	getps
	bcc	$1		; more in buffer

$done	rep	#0x30
	plx
	plp
	rts

setfnt:
	php
	phb
	phk
	plb

	sep	#0x30
	cmp	#0
	beq	$set11
	cmp	#1
	beq	$set22
	cmp	#2
	beq	$set7
	cmp	#3
	beq	$set72
	bra	$done
$set7
	per	$sing7
	bra	$setup
$set72
	per	$doub7
	bra	$setup
$set11
	per	$sing11
	bra	$setup
$set22:
	per	$doub11

$setup:
	ldx	#0
	txy
$loop:	lda	(1,s),y
	sta	<daflag,x
	iny
	inx
	cpx	#$doub7-$sing7
	bne	$loop

	pla			; remove table addr.
	pla
	plb			; restore dbr.
;
; set da char size (single/double high and wide).
;
$w1:	bit	Dpdone
	bvc	$w1
	lda	DaCtl
	and	#255-128-64
	ora	<daflag
	sta	DaCtl
$done:	
	plp
	rts	

$sing7:
	dcb	0		; daflag - drawing acc char flag bits.
	dcw	9		; cwidth - horiz char spacing.
	dcw	16		; chight - vertical char spacing.
	dcw	3		; desc - descender amt.
	dcb	7		; csx - bits/row in char bit map.
	dcb	9		; csy - rows/char in char bit map.
	dcw	16-9		; fudge - dist from cap to bottom of box.
				; (chight-csy).
	dcw	0xbc0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.
$doub7:
	dcb	128+64		; daflag - drawing acc char flag bits.
	dcw	16		; cwidth - horiz char spacing.
	dcw	24		; chight - vertical char spacing.
	dcw	6		; desc - descender amt.
	dcb	7		; csx - bits/row in char bit map.
	dcb	9		; csy - rows/char in char bit map.
	dcw	24-18		; fudge - dist from cap to bottom of box.
				; (chight - csy ).
	dcw	0xbc0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.
$sing11:
	dcb	0		; daflag - drawing acc char flag bits.
	dcw	14		; cwidth - horiz char spacing.
	dcw	24		; chight - vertical char spacing.
	dcw	3		; desc - descender amt.
	dcb	12		; csx - bits/row in char bit map.
	dcb	16		; csy - rows/char in char bit map.
	dcw	24-16		; fudge - dist from cap to bottom of box.
				; (csy - chight).
	dcw	0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.
$doub11:
	dcb	128+64		; daflag - drawing acc char flag bits.
	dcw	26		; cwidth - horiz char spacing.
	dcw	40		; chight - vertical char spacing.
	dcw	6		; desc - descender amt.
	dcb	12		; csx - bits/row in char bit map.
	dcb	16		; csy - rows/char in char bit map.
	dcw	40-32		; fudge - dist from cap to bottom of box.
				; (csy - chight).
	dcw	0		; fntptr - addr of font.
	dcb	ROM		; fntbnk - data bank containing font.



	end
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;
; VT100 host I/O and control char routines.
;

;;;;;;;;;;;;;;;;;;;;;;;;;
; Send byte to host.	;
;;;;;;;;;;;;;;;;;;;;;;;;;

putchr:
	pei	<hstqcb
	jsl	>0,Putoutq
	bcs	putchr
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Return next processable character from host.	;
; This routine filters out del and control chars;
; (except for ESC,CAN and SUB).  Return is with	;
; carry set if ESC received, overflow set for	;
; CAN and SUB.					;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

getchr:
	rep	#0x43		; clear carry,overflow,zero.
	php
	sep	#0x20
$get:
	lda	(<bytcnt)	; host data avail ?
	bmi	$1		; go get if yes..
	plp
	sep	#2		; set zero for no data.
	rts

$1:	pei	<hstqcb		; push pointer to host qcb.
	jsl	>0,Getinq	; get byte from input q.

	cmp	#0x20		; control char ?
	bcs	$notctl		; br if no.
	cmp	#ESC
	beq	$esc
	cmp	#SUB
	beq	$abt
	cmp	#CAN
	beq	$abt
	cmp	#0		; null ?
	beq	$get		; yes, ignore it.
	bsl	ctlchr		; valid control char, execute it.
	bra	$get		; go get next host byte.

$notctl:
	cmp	#127		; delete ?.
	beq	$get		; yes, ignore it.
	plp			; no, return char with
	rts			; flags clear.

$abt:
	plp			; CAN/SUB, return overflow set.
	sep	#0x40
	rts

$esc:
	plp			; ESC, return carry set.
	sec
	rts
;
; Jump to handler for executable control chars.
;

ctlchr:
	cmp	#LF
	bne	$1
	brl	lfctl
$1:	cmp	#CR
	bne	$2
	brl	crctl
$2:	cmp	#HT
	bne	$3
	brl	tabctl
$3:	cmp	#BS
	bne	$4
	brl	bsctl
$4:	cmp	#SO
	bne	$5
	brl	soctl
$5:	cmp	#SI
	bne	$6
	brl	sictl
$6:	cmp	#BEL
	bne	$7
	brl	$beep
$7:	cmp	#FF
	bne	$8
	brl	ffctl
$8:	cmp	#VT
	bne	$9
	brl	vtctl
$9:	cmp	#ENQ
	bne	$done
	brl	ansbck
$beep:
	lda	#2
	tsb	Beeper
	
$done:

	rts
	


	end




1280_Firmware/vt100/vtcurs.asm
;
; VT100 cursor movement and scrolling
; region commands.  Control chars that
; move the cursor are also handled here.
;
;
;
; ESC [ Pn A - cursor up Pn rows.
;
; If cursor is above the scrolling region, don't
; move it past top of screen, otherwise don't
; move it past top of scrolling region.
;

curup:
	bsl	getpn		; get number rows to move up.
	cmp	#0		; map 0 to 1.
	bne	$1
	lda	#1
$1:	cmp	<cury		; # rows preposterous ?
	bcc	$2		; br if no.
	lda	<cury		; yes, make it max reasonable.
	dec	a
$2:	sta	<temp		; save cursor increment.
	lda	<srtop		; get top of scrolling region
	cmp	<cury		; cursor above it already?
	bcs	$3		; br if no, stop at srtop.
	lda	#1		; yes, stop at screen top.
$3:	sta	<temp1		; save min for new cursor row.
	sec			; calculate new cursor row.
	lda	<cury		; get cursor row.
	sbc	<temp		; subtract # rows to move up.
	cmp	<temp1		; compare with legal min row.
	bcs	$ok		; new row >= min, ok.
	lda	<temp1		; new row < min, stop at min.
$ok:
	cmp	<cury
	beq	$4
	sta	<cury		; save new cursor row.
	brl	chngln
$4:	rts

;
; ESC [ Pn B - cursor down Pn rows.
;
; If cursor is below the scrolling region, don't
; move it past bottom of screen, otherwise don't
; move it past bottom of scrolling region.
;

curdn:
	bsl	getpn		; get number rows to move down.
	cmp	#0		; map 0 to 1.
	bne	$1
	lda	#1
$1:	cmp	<rowmax		; # rows preposterous ?
	bcc	$2		; br if no.
	lda	<rowmax		; yes, make it max reasonable.
	dec	a
$2:	sta	<temp		; save cursor increment.
	lda	<cury		; get current cursor row.
	cmp	<srbot		; cursor below scrolling region?
	bcc	$3		; br if no, stop at srbot.
	beq	$3
	lda	<rowmax		; yes, stop at screen bottom.
	bra	$4
$3:	lda	<srbot		; stop at bottom of scrolling region
$4:	sta	<temp1		; save max for new cursor row.
	clc			; calculate new cursor row.
	lda	<cury		; get cursor row.
	adc	<temp		; add # rows to move down.
	cmp	<temp1		; compare with legal max row.
	bcc	$ok		; new row < max, ok.
	lda	<temp1		; new row >= max, stop at max.
$ok:
	cmp	<cury
	beq	$5
	sta	<cury		; save new cursor row.
	brl	chngln
$5:	rts

;
; ESC [ Pn C - move cursor right Pn columns.
;

currt:
	bsl	getpn		; get # columns to move.
	cmp	#0		; map 0 to 1.
	bne	$1
	lda	#1
$1:	cmp	<ncol		; preposterously large ?
	bcs	$2		; br if yes.
	clc			; calculate new cursor column.
	adc	<curx
	bcs	$2		; br if result huge.
	cmp	<ncol		; result > max this line ?
	bcc	$ok		; br if no.
$2:	lda	<ncol		; too big, stop at end.
$ok:	sta	<curx
	stz	<vauto
	rts

;
; ESC [ Pn D - move cursor left Pn columns.
;

curlt:
	bsl	getpn		; get # columns to move.
	cmp	#0		; map 0 to 1.
	bne	$1
	lda	#1
$1:	cmp	<curx		; preposterously large ?
	bcc	$2		; br if no, # columns < current col.
	lda	#1		; yes, stop at first column.
	bra	$ok
$2:	sec
	sta	<temp
	lda	<curx
	sbc	<temp		; calculate new cursor column.
$ok:	sta	<curx
	stz	<vauto
	rts

;
; ESC [ r;c H (or f).  Move cursor to row r, column c.
;
; r is relative to the top of the scrolling region if
; origin mode is set, else to the screen.
; If origin mode is set, this command cannot move
; the cursor outside of the scrolling region.  
;

currc:
	bsl	getpn		; get new row.
	cmp	#0		; map 0 to 1.
	bne	$1
	lda	#1
$1:	cmp	<rowmax		; new row preposterous ?
	bcc	$2		; br if no.
	lda	<rowmax		; yes, make it max reasonable.
$2:	bit	<ormode		; origin mode set ?
	bpl	$ok		; br if no.

	clc			; convert srtop relative to abs.
	adc	<srtop
	bcs	$3		; br if result overflowed.
	dec	a		
	cmp	<srbot		; result still above srbot ?
	bcc	$ok		; br if yes, it's ok.
$3:	lda	<srbot		; too big, stop at srbot.
$ok:
	cmp	<cury
	beq	$4
	sta	<cury		; save new cursor row.
	bsl	chngln		; update current line info (ncol).
$4:	
	bsl	getpn		; get new column.
	cmp	#0		; map 0 to 1.
	bne	$11
	lda	#1
$11:	cmp	<ncol		; column too big ?
	bcc	$12		; br if no.
	lda	<ncol		; yes, make it max legal.
$12:	sta	<curx		; save new column.
	stz	<vauto
	rts

;
; ESC D - cursor down.
;

index:
	lda	<cury		; get cursor line.
	cmp	<srbot		; at bottom of scrolling region ?
	bne	$1		; br if no.
	brl	scrlup		; yes, scroll screen up a line.
$1:	cmp	<rowmax		; at bottom of screen ?
	beq	$done		; br if yes, can't do anything.
	inc	<cury		; usual case, move down a line.
	brl	chngln		; update current line info.
$done:	rts			; done.

;
; ESC M - cursor up.
;

rindex:
	lda	<cury		; get cursor line.
	cmp	<srtop		; at top of scrolling region ?
	bne	$1		; br if no.
	brl	scrldn		; yes, scroll region down a line
				; and return.
$1:	cmp	#1		; at top of screen ?
	beq	$done		; br if yes, can't do anything.
	dec	<cury		; usual case, move up a line.
	brl	chngln		; update current line info.
$done:	rts			; done.

;
; ESC E - next line.
;

nxtlin:
	lda	#1		; move cursor to begin of line.
	sta	<curx
	brl	index		; go move down a line if poss.
;
; Linefeed (or vert tab, form feed).
;

ffctl:				; VT100 maps FF to LF.
vtctl:				; ditto VT.
lfctl:
	bit	<nlmode		; do crlf for lf ?
	bmi	nxtlin		; br if yes.
	brl	index		; nope, just go down a line.

;
; Carriage return.
;

crctl:	lda	#1
	sta	<curx
	stz	<vauto
	rts
;
; Backspace.
;

bsctl:	dec	<curx
	bne	$1
	inc	<curx
$1:	stz	<vauto
	rts

;
; Horizontal tab.
;

tabctl:
	ldy	<curx
	lda	#'T'
$1:	cmp	(<tabs),y
	beq	$tab
$2:	iny
	cpy	<ncol
	bcc	$1
	ldy	<ncol
	dey
$tab:	iny
	sty	<curx
	stz	<vauto
	rts

settab:
	ldy	<curx
	dey
	lda	#'T'
	sta	(<tabs),y
	rts

clrtab:
	bsl	getpn
	cmp	#3		; clear all tabs ?
	beq	$all		; br if yes.
	cmp	#0		; clear tab at cursor ?
	bne	$done		; done if no.
	ldy	<curx
	dey
	sta	(<tabs),y	; store 0.
	rts
$all:
	rep	#0x20
	ldy	#0
	lda	##0
$loop:	sta	(<tabs),y
	iny
	iny
	cpy	#132
	bcc	$loop
	sep	#0x20
$done:	rts

;
; ESC 7 - save cursor position.
;
; Also saves G0,G1, and selected font.
;
savcur:
	lda	<curx
	sta	<savx
	lda	<cury
	sta	<savy
;;	lda	<g0set
;	sta	<savg0
;	lda	<setg1
;	sta	<savg1

;	rep	#0x20
;	lda	<fntptr
;	sta	<savfnt
;	lda	<g0ptr
;	sta	<sv0ptr
;	lda	<g1ptr
;	sta	<sv1ptr
	sep	#0x20
	rts
;
; ESC 8 - restore cursor position.
;

rstcur:
;	lda	<savg0
;	sta	<g0set
;	lda	<savg1
;	sta	<setg1

;	rep	#0x20
;	lda	<savfnt
;	sta	<fntptr
;	lda	<sv0ptr
;	sta	<g0ptr
;	lda	<sv1ptr
;	sta	<g1ptr

	sep	#0x20
	lda	<savx
	sta	<curx
	lda	<savy
	cmp	<cury
	beq	$1
	sta	<cury		; save new cursor row.
	bsl	chngln		; update current line info.
$1:
	rts

;
; ESC [ top;bottom r - set scrolling region.
;

setreg:
	bsl	getpn		; get top of scrolling region.
	cmp	#0		; default ?
	bne	$l1
	lda	#1
$l1:	sta	<temp		; save it for later.
	bsl	getpn		; get bottom.
	cmp	#0
	bne	$l2
	lda	<rowmax
$l2:	cmp	<rowmax		; bottom <= max row value ?
	bcc	$1		; br if < max, ok.
	bne	$done		; br if > max, just return.
;
; see if region contains at least 2 lines.
;
$1:
	dec	a
	cmp	<temp		; (bottom - 1) > top ?
	bcc	$done		; just return if no.
;
; save new scrolling region margins.
;
	inc	a		; recover bottom value.
	sta	<srbot		; store it.
	lda	<temp		; get new top.
	sta	<srtop		; store it.
;
; move cursor to new home - 
; (1,1) if origin mode clear,
; else (1,srtop).
;
	lda	#1
	sta	<curx		; move cursor to left margin.
	bit	<ormode		; origin mode set ?
	bpl	$2		; br if no, move cursor to screen top.
	lda	<srtop		; yes, move cursor to top of region.
$2:
	cmp	<cury
	beq	$done
	sta	<cury		; save new cursor row.
	brl	chngln		; update current line info.
$done:	stz	<vauto
	rts			; done, return.



scrlup:
	php
	rep	#0x30
	phx
	phy
;
; make top of scrolling region
; the current line and erase it
; from screen.
;
	sep	#0x30
	lda	<srtop
	sta	<cury
	bsl	chngln
	lda	#1		; first col to erase.
	ldy	<nchr		; ditto last.
	bsl	undisp		; go erase.

;	bsl	scroll		; scroll the screen up.
	bsl	dispup
;
; make bottom line of region current and erase it
; from screen.
;
	lda	<srbot
	sta	<cury
	bsl	chngln
	lda	#1
	ldy	<nchr
	bsl	undisp

;
; rotate linmap.
;
	ldy	<srtop
	dey
	lda	(<linmap),y
	pha			; save new linmap[srbot]

	sec
	lda	<srbot
	sbc	<srtop
	tay			; # elements of linmap to move.

	rep	#0x30

	clc
	lda	<srtop
	and	##0x1f
	adc	<linmap
	tax		
	dex			; pointer to first target element.

	sep	#0x20
$loop:
	lda	1,x
	sta	0,x
	inx
	dey
	bne	$loop

	sep	#0x30
	ldy	<srbot
	sty	<cury
	dey
	pla
	sta	(<linmap),y
	bsl	chngln
	lda	#1
	ldy	<nchr
	beq	$done
	bsl	erase
	stz	<nchr
	lda	<colmax
	sta	<ncol
	lda	#0
	bsl	chgsiz
$done:
	rep	#0x30
	ply
	plx
	plp
	rts
	

scrldn:
	php
	rep	#0x30
	phx
	phy
;
; make bottom of scrolling region
; the current line and erase it
; from screen.
;
	sep	#0x30
	lda	<srbot
	sta	<cury
	bsl	chngln
	lda	#1		; first col to erase.
	ldy	<nchr		; ditto last.
	beq	$1
	bsl	undisp		; go erase.
$1:
	bsl	dispdn		; scroll display down.
;
; make top line of region current and erase it
; from screen.
;
	lda	<srtop
	sta	<cury
	bsl	chngln
	lda	#1
	ldy	<nchr
	beq	$2
	bsl	undisp
$2:

;
; rotate linmap.
;
	ldy	<srbot
	dey
	lda	(<linmap),y
	pha			; save new linmap[srtop]

	sec
	lda	<srbot
	sbc	<srtop
	tay			; # elements of linmap to move.

	rep	#0x30

	clc
	lda	<srbot
	and	##0x1f
	adc	<linmap
	tax		
	dex			; pointer to first target element.
	dex			; pointer to first source element.

	sep	#0x20
$loop:
	lda	0,x
	sta	1,x
	dex
	dey
	bne	$loop

	sep	#0x30
	ldy	<srtop
	sty	<cury
	dey
	pla
	sta	(<linmap),y
	bsl	chngln
	lda	#1
	ldy	<nchr
	beq	$done
	bsl	erase
	stz	<nchr
	lda	<colmax
	sta	<ncol
	lda	#0
	bsl	chgsiz
$done:
	rep	#0x30
	ply
	plx
	plp
	rts
	
	end




1280_Firmware/vt100/vtdisp.asm
;
; VT100 display routines.
;
;	Entries -
;		setxy - set xpos, ypos to pixel position
;			corresponding to bottom left corner
;			of char box at curx, cury.
;		dchar - draw character at xpos,ypos and
;			advance xpos,ypos to next char position.
;		echar - erase character box at curx,cury.
;		dsplin - call dchar for char positions from
;			 acc to y reg.
;		dspchr - draw char at curx, cury.
;		undisp - erase char positions from acc to y.
;		scroll - scroll char lines acc to y.


;
; Note - setxy and xsetx should
; really do table lookups instead
; of multiplies.
;

setxy:
	php
	rep	#0x20
	lda	<chight
$1:	bit	Dpdone-1
	bvc	$1
	sta	0xfe00
	lda	<cury
	dec	a
	and	##0xff

	sta	0xfe04
	sta	DaMul
	sec
	lda	<yorg
$2:	bit	Dpdone-1
	bvc	$2
	sbc	0xfe02
	sta	<ypos
	bra	setx1
xsetx:
	php
	rep	#0x20
$1:	bit	Dpdone-1
	bvc	$1
setx1:
	lda	<curx
	dec	a
	and	##0xff
	beq	$ez

	bit	<chrsiz-1
	bmi	$l1			; br if not double width
	bvc	$l2
$l1:	asl	a

$l2:	sta	0xfe04
	lda	<cwidth
	sta	0xfe00
	sta	DaMul
$1:	bit	Dpdone-1
	bvc	$1
	lda	0xfe02
	clc
	adc	<xorg
	sta	<xpos

	plp
	rts
$ez
	lda	<xorg
	sta	<xpos
	plp
	rts
	
dspchr:
	php
	rep	#0x20
	pha
	bsl	echar
	pla
	bsl	dchar
	plp
	rts
	
echar:
	php
	rep	#0x20
	bsl	setxy
	
	lda	<xpos
	sta	Xcap
	lda	<ypos
	sta	Ycap

	lda	<cwidth
	dec	a
	bit	<chrsiz-1
	bmi	$l2
	bvc	$l1	
$l2	asl	a	
$l1	sta	0xfe00
	lda	<chight
	dec	a
	sta	0xfe02

	stz	DaColr
	sta	DaFrr
	plp
	rts


;
; erase screen char positions from acc to y.
;

undisp:
	php
	rep	#0x30
	phx
	phy
	pei	<curx		; save curx and cury.

	sep	#0x30
	sta	<curx
	bsl	setxy
	pei	<xpos
	iny
	sty	<curx
	bsl	xsetx

	rep	#0x20
	pla
	sta	Xcap
	lda	<ypos
	sta	Ycap
	lda	<xpos
	sta	0xfe00
	clc
	lda	<ypos
	adc	<chight
	sta	0xfe02
	stz	DaColr
	sta	DaDfr

	rep	#0x30
	pla
	sta	<curx
	ply
	plx
	plp
	rts

;
; Draw chars from acc to y in current line.
; Note - this routine also called from
; setup mode to display text in prom, hence
; the long address mode used to access 
; the text to be displayed..
;

dsplin:
	php
	rep	#0x30
	phx
	phy
	pei	<curx		; save curx, cury.

	sep	#0x30
	sta	<curx		; first char column to display.
	tya			; find out how many to do.
	sec
	sbc	<curx		; last - first
	bcc	$done
	inc	a		; + 1.
	tax			; save counter.
	ldy	<curx		; first to display.
	dey			; make index into text array.

	bsl	setxy		; set xpos, ypos.

$loop:	lda	[<txtptr],y	; get char.
	bne	$l1
	lda	#32
$l1:	bsl	dchar		; draw it.
	iny			; point to next.
	dex
	bne	$loop

$done:
	rep	#0x30
	pla
	sta	<curx
	ply
	plx
	plp
	rts

dchar:
	php
	rep	#0x30
	pha
	phx
	phy

	lda	<fntptr		; temp
	sta	<temp3

	sep	#0x30

	lda	5,s
	and	#127
	cmp	#127
	bne	$01
	brl	$done

$01:	cmp	#95		; is it in the possible gfx range?
	bcc	$0		; br if not

	bit	<spattr		; are we doing gfx?
	bpl	$0		; br if not

	sec
	sbc	#95
	bcs	$chgptr
	brl	$done
$chgptr
	pha

	lda	<csx
	cmp	#9
	bcs	$c1
	rep	#0x20
	lda	##spfn79
	bra	$c2
$c1: 	rep	#0x20
	lda	##sp1280
$c2	sta	<fntptr
	sep	#0x20
	pla
	bra	$1
	
$0:	cmp	#32
	bne	$00
	brl	$space
$00:	sec
	sbc	#33
	bcs	$1
	brl	$done
$1:
	sta	<temp		; save (char - 33).
	stz	<temp+1

	lda	#1		; restore foreground color.
$f2	bit	Dpdone
	bvc	$f2
	sta	DaColr
	rep	#0x30

; draw underscore if applicable

	lda	<spattr		; see if video attr on
	and	##0x04		; only supports underscore
	beq	$f1		; br if no attr
	lda	<chrsiz
	and	##0xff
	cmp	##64
	beq	$f1		; don't draw underscore for upper 2(high)
	lda	<xpos		; underscore, draw box of 2 pixel high
	sta	Xcap
	lda	<cwidth
	bit	<chrsiz-1
	bpl	$b4
	asl	a
$b4	dec	a
	sta	0xfe00
	lda	<ypos
	inc	a
	inc	a
	sta	Ycap
	lda	##1
	sta	0xfe02
	sta	DaFrr

; figure out Ycap 

$f1	stz	<temp2
	lda	<cslop
	bit	<chrsiz-1
	bvc	$19		; if not double high then move up
	bmi	$29
	lsr	a		; top half lower .5(cslop)
	tax
	lda	<csx
	and	##0xff
	cmp	##9
	bcs	$f5
	dex
$f5	txa
	bra	$19

$29	asl	a		; bottom half raise 1.5(cslop) up
	adc	<cslop
	lsr	a

$19	sta	<temp2
	clc
	lda	<ypos
	adc	<temp2
	tax

	sep	#0x20
	lda	5,s
	cmp	#'_'
	beq	$desc
	cmp	#';'
	beq	$desc
	cmp	#'g'
	beq	$desc
	cmp	#'j'
	beq	$desc
	cmp	#'p'
	beq	$desc
	cmp	#'q'
	beq	$desc
	cmp	#'y'
	bne	$nodesc
$desc:
	bit	<spattr
	bmi	$nodesc
	rep	#0x20
	sec
	txa
	sbc	<desc
	tax
	sep	#0x20
$nodesc:
	stx	<temp1		; save y coord bottom of char.
;
; Calculate char definition -
; (character-0x21 (in temp)) * csy (*2 more if csx > 8);
;

	rep	#0x20
	sep	#0x10
	lda	<temp
	inc	a		; move to next char ( we start bottom )

	ldx	<csx
	cpx	#9
	bcc	$w1
	asl	a
$w1:	bit	Dpdone-1
	bvc	$w1
	sta	0xfe00		; multiplicand.
	lda	<csy
	and	##0x1f
	sta	0xfe04		; multiplier.
	sta	DaMul		; multiply (get result later).

; figure out # of rows to do

	sep	#0x30
	stz	<spflag		; init temp
	lda	<csx
	cmp	#9
	bcs	$l10		; br if 12x16
	lda	<csy		; here for 7x9
	bit	<chrsiz
	bvc	$10		; br if no need for adjustment
	bmi	$l11		; br if bottom to do 4 rows
	inc	a		; (9+1)/2=5 rows for upper
$l11	lsr	a
	bra	$10
$l10
	lda	<csy		; here for 12x16
	bit	<spattr
	bpl	$l12		; br if not gfx set
	lda	5,s		; get original char
	cmp	#0152
	bcc	$l13		; br if too low
	cmp	#0171
	bcs	$l13		; br if too high
	dec	<spflag
	lda	#10
	bra	$l12
$l13
	lda	<csy
$l12	bit	<chrsiz
	bvc	$10
	lsr	a
$10	sta	<temp
	stz	<temp+1
	ldx	#0
	rep	#0x30
	lda	<temp1

$w2:	bit	Dpdone-1	; wait for multiply to be done.
	bvc	$w2

	sta	Ycap
	lda	<xpos
	sta	Xcap

; figure out where to start in font table

	stz	<temp2
	lda	<csx
	and	##0xff
	cmp	##9
	bcs	$b1
$b2	lda	<csy
	and	##0xff
	bit	<chrsiz-1
	bvc	$20		; double wide, no need to adjust pointer
	bmi	$20		; bottom of 2(high), ditto
	lsr	a
;	dec	a
	bra	$f3

$b1	lda	<csy
	and	##0xff
	bit	<spflag-1
	bpl	$b3		; br if not doing special special gfx
	lda	##10		; this section for 12x16 only
	and	##0xff
$b3	bit	<chrsiz-1
	bvc	$20		; bottom half of double high starts
	bmi	$20		; from the middle of the font mask
$f3	sta	<temp2

$20	lda	0xfe02		; get index of char in font.
	and	##0xfff		; mask off sign nibble.
	sec
	sbc	<temp2

	dec	a		; 1st row next char - 1 = bottom row
	bit	<clmode-1	; if 132 columns then once is enough
	bmi	$l20
	dec	a
$l20	tay			; current char index into font table

	sep	#0x20

	lda	<csx
	cmp	#9
	bcs	$a11
	brl	$small

$a11	rep	#0x30
	bit	<spflag-1
	bmi	$a10		; br if doing regular # of rows
	brl	$ll

$a10	pei	<xpos
	phy			; save index value

$a1:	lda	[<fntptr],y
	sta	0xfe30
	sta	0xfe30
	dey
	dey
	inx
	cpx	<temp
	bne	$a1

	lda	<temp1		; move cap 2 pixels to the right
$a6:	bit	Dpdone-1
	bvc	$a6
	sta	Ycap		; and at bottom of char box
	lda	<xpos
	clc
	adc	##2
	bit	<daflag-1
	bpl	$a7
	adc	##2
$a7	sta	Xcap	
	
	ply			; restore index value
	ldx	##0

$a3:	lda	[<fntptr],y
	and	##0x0f
	sta	0xfe30
	sta	0xfe30
	dey
	dey
	inx
	cpx	<temp
	bne	$a3
	
	rep	#0x20
	pla
	bra	$15

$ll:	lda	[<fntptr],y	; get char row mask.
	sta	0xfe30
	dey
	dey
	inx
	cpx	<temp
	bne	$ll
	bra	$space

;
; here for fonts with 8 or less bits/row.
;
;
$small:	
	rep	#0x30
$sm:	lda	[<fntptr],y
	and	##0xff
	asl	a
	asl	a
	asl	a
	asl	a
	sta	0xfe30

	inx
	dey
	cpx	<temp
	bne	$sm
	
$space:
	rep	#0x20
	lda	<xpos
$15	clc
	adc	<cwidth
	bit	<daflag-1
	bpl	$l4
	adc	<cwidth
$l4	sta	<xpos

$done
	rep	#0x30

	lda	<temp3		; restore
	sta	<fntptr

	ply
	plx
	pla
	plp
	rts


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Scroll scrolling region of display upwards.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dispup:
	php
	rep	#0x30
	pha
	phx
	phy
	pei	<curx

	sep	#0x30

	sec
	lda	<srbot
	sbc	<srtop
	sta	<temp		; # rows to scroll.
	stz	<temp+1

	lda	<chight
	lsr	a
	lsr	a
	sta	<temp1
	stz	<temp1+1	; # line groups per row.

	lda	<srtop
	sta	<cury
	lda	#1
	sta	<curx
	bsl	setxy
	lda	Capctl		; set x major, both up.
	and	#127-7
	sta	Capctl

	rep	#0x30
	sec
	lda	<ypos
	sbc	##4
	sta	Ycap		; set y cap to first source line.
	stz	Xcap
	
	lda	<temp
	sta	0xfe00
	lda	<temp1
	sta	0xfe04
	sta	DaMul		; compute # line groups to scroll.

	ldx	<chight		; dist from source to target.
	ldy	##-4		; dist from one source to next.
	
$w1:	bit	Dpdone-1
	bvc	$w1

	lda	0xfe02		; get # line groups to scroll.
	sta	0xfe00
	stx	0xfe02
	sty	0xfe04
	sta	DaScr		; do the scroll.

	pla
	sta	<curx
	sep	#0x30
	bsl	chngln

	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Scroll scrolling region of display downwards.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

dispdn:
	php
	rep	#0x30
	pha
	phx
	phy
	pei	<curx

	sep	#0x30

	sec
	lda	<srbot
	sbc	<srtop

;	inc	a		; I don't know why this is necessary
;	inc	a		; but it is.

	sta	<temp		; # rows to scroll.
	stz	<temp+1

	lda	<chight
	lsr	a
	lsr	a
	sta	<temp1
	stz	<temp1+1	; # line groups per row.

	lda	<srbot
	dec	a
	sta	<cury
	lda	#1
	sta	<curx
	bsl	setxy		; set ypos to bottom of line srbot+1.

	lda	Capctl		; set x major, minor down.
	and	#127-7
	ora	#1
	sta	Capctl

	rep	#0x30
	lda	<ypos
	inc	a
	sta	Ycap		; set y cap to first source line.
	stz	Xcap
	
	lda	<temp		; number rows to scroll.
	sta	0xfe00
	lda	<temp1		; line groups per row.
	sta	0xfe04
	sta	DaMul		; compute # line groups to scroll.

	lda	<chight		; dist from source to target.
	eor	##-1		; make it negative because
	inc	a		; we're scrolling down.
	tax
	ldy	##4		; dist from one source to next.
	
$w1:	bit	Dpdone-1
	bvc	$w1

	lda	0xfe02		; get # line groups to scroll.
	sta	0xfe00
	stx	0xfe02
	sty	0xfe04
	sta	DaScr		; do the scroll.


	pla
	sta	<curx
	sep	#0x30
	bsl	chngln

	rep	#0x30
	ply
	plx
	pla
	plp
	rts

	end
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;
; VT100 Erase commands.
;

;
; ESC [ Pn K	Erase in line.
;
erslin:
	lda	<nchr
	beq	$done		; just exit if line length 0.
	bsl	getpn
	cmp	#2		; erase entire line ?
	beq	erline		; yes, go do entire line.
	cmp	#1		; from 1 to curx ?
	beq	ertocx		; yes, go do it.
	cmp	#0		; from cursor to end ?
	beq	ercxto		; br if yes, go do it.
$done:	rts

;
; Erase entire line, set length to 0.
;
erline:
	lda	#1		; first col to erase.
	ldy	<nchr		; last col to erase.
	beq	$done		; easy if line is empty already.
	bsl	undisp		; go erase the screen.
	lda	#1		; first col to erase.
	ldy	<nchr		; last col to erase.
	bsl	erase		; go erase buffer.
	stz	<nchr		; set line length to 0.
$done:	rts			; done.

;
; Erase from beginning of line to cursor
; (actually to min(curx,nchr) since
; cursor could be to the right of the
; rightmost char in the line).
;

ertocx:
	lda	#1		; first col to erase.
	ldy	<curx		; assume curx is last ( < nchr).
	cpy	<nchr		; cursor left of eol ?
	bcs	erline		; erase line if yes.
	bsl	undisp		; erase the screen.
	lda	#1		; as above, for buffer.
	ldy	<curx
	bsl	erase
	rts
;
; Erase from cursor to eol.
;
	
ercxto:
	lda	<curx		; get first col to erase.
	cmp	#1		; cursor at col 1 ?
	beq	erline		; br if yes, erase entire line.
	ldy	<nchr		; ditto last.
	cpy	<curx		; nchr >= curx ?
	bcs	$20		; br if yes, something to erase.
	rts			; cursor past eol, nothing to erase.
$20:	bsl	undisp		; erase chars on screen.
	lda	<curx
	ldy	<nchr
	bsl	erase		; erase in buffer.
	lda	<curx		; record new line length.
	dec	a		; cursor position was erased too.
	sta	<nchr
	rts

;
; ESC [ Pn J	Erase in page.
; 
erscrn:
	bsl	getpn
	cmp	#2
	beq	$ersall
	cmp	#1
	beq	$tocurs
	cmp	#0
	bne	$done
	brl	$toend
$done:	rts

;
; Erase from cursor to end of screen.
; 

$toend:
	bsl	ercxto		; erase from curx to eol
;
; erase lines cury+1 to rowmax.
;
	lda	<cury		; get cursor row.
	cmp	<rowmax		; at end of screen already ?
	bne	$toe1
	brl	$done		; done if yes.
$toe1:	inc	a		; bump to next row = first to erase.
	ldy	<rowmax		; bottom of screen = last row to erase.
	brl	$ers		; go erase.

;
; erase from 1,1 to cursor position.
;

$tocurs:
	bsl	ertocx		; erase from 1 to curx.
	lda	#1
	ldy	<cury
	cpy	#1
	bne	$toc1
	brl	$done
$toc1:	brl	$ers

$ersall:
	lda	#1
	ldy	<rowmax
	brl	$ers

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Do the actual screen erase and	;
; buffer update for lines acc .. y.	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

$ers:
	php
	rep	#0x30
	pha
	phx
	phy
	pei	<curx		; erase cmds don't move cursor, save it.
	sep	#0x30
$loop:
	lda	7,s		; get current line to erase.
	sta	<cury		; 
	inc	a		; bump to next.
	sta	7,s		; save for next time through.
	
	bsl	chngln
	bsl	erline		; go erase screen and buffer.
;
; lines erased get set back to single 
; high and wide, clear special attributes.
;
	lda	<colmax		; get line length for single wide.
	sta	<ncol		; set line to length for single wide.
	stz	<chrsiz		; set char size to single.

	lda	3,s		; get last line to do.
	cmp	7,s		; next after last ?
	bcs	$loop		; loop if no.

	pla
	sta	<curx		; restore original cursor position.
	pla
	sta	<cury
	bsl	chngln
	stz	<daflag	
$l4	bit	Dpdone
	bvc	$l4
	lda	DaCtl
	and	#255-128-64
	sta	DaCtl

	rep	#0x30
	ply
	plx
	pla
	plp
	rts


	end
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;
; VT100 escape sequence parser.
;

escseq:
	bsl	getchr
	beq	escseq
	bcs	escseq		; br if ESC, start new esc sequence.
	bvs	$done		; br if CAN, abandon sequence.
	bit	<vtmode		; ANSI or VT52 mode ?
	bmi	$1		; br if ANSI.
	brl	$vt52		; go do VT52 ESC sequence.
$done:
	rts
$1:
	cmp	#'['
	bne	$2
	brl	escbfn
$2:
	cmp	#'D'
	bne	$3
	brl	index
$3:
	cmp	#'E'
	bne	$4
	brl	nxtlin
$4:
	cmp	#'M'
	bne	$5
	brl	rindex
$5:
	cmp	#'7'
	bne	$6
	brl	savcur
$6:
	cmp	#'8'
	bne	$7
	brl	rstcur
$7:
	cmp	#'='
	bne	$8
	brl	setakm
$8:
	cmp	#'>'
	bne	$9
	brl	clrakm
$9:
	cmp	#'#'
	bne	$10
	brl	escpnd
$10:
	cmp	#'H'
	bne	$11
	brl	settab
$11:
	cmp	#'('
	bne	$12
	brl	setg0
$12:
	cmp	#')'
	bne	$13
	brl	setg1
$13:
	cmp	#'Z'
	bne	$14
	brl	rqidnt
$14:
	cmp	#'c'
	bne	$15
	brl	vtrst
$15:
	cmp	#'%'
	bne	$16
	brl	vtxitm		; exit VT100/ANSI emulation
$16:
	brl	$done



$vt52:
;
; Arrange for calls to getpn to return default (0).
; This allows us to use the ANSI mode cursor movement
; and erase routines in VT52 mode.
;
	stz	<param
	stz	<parcnt
	stz	<pncnt

	cmp	#'A'
	bne	$v1
	brl	curup
$v1:	cmp	#'B'
	bne	$v2
	brl	curdn
$v2:	cmp	#'C'
	bne	$v3
	brl	currt
$v3:	cmp	#'D'
	bne	$v4
	brl	curlt
$v4:	cmp	#'F'
	bne	$v5
	brl	$done
$v5:	cmp	#'G'
	bne	$v6
	brl	$done
$v6:	cmp	#'H'
	bne	$v7
	brl	currc
$v7:	cmp	#'I'
	bne	$v8
	brl	rindex
$v8:	cmp	#'J'
	bne	$v9
	brl	erscrn
$v9:	cmp	#'K'
	bne	$v10
	brl	erslin
$v10:	cmp	#'Y'
	bne	$v11
	brl	$mov52
$v11:	cmp	#'Z'
	bne	$v12
	brl	rqidnt
$v12:	cmp	#'='
	bne	$v13
	brl	setakm
$v13:	cmp	#'>'
	bne	$v14
	brl	clrakm
$v14:	cmp	#'<'
	bne	$v15
	brl	clr52m
$v15:	cmp	#'%'
	bne	$v16
	brl	vtxitm		; exit VT100/ANSI emulation
$v16:	brl	$done

$mov52:
	bsl	getchr
	beq	$mov52
	bvs	$v15
	bcs	$vesc
	sec
	sbc	#32
	cmp	<rowmax
	bcs	$col
	inc	a
	sta	<cury
	bsl	chngln
$col:	bsl	getchr
	beq	$col
	bvs	$v15
	bcs	$vesc
	sec
	sbc	#32
	cmp	<ncol
	bcs	$v15
	inc	a
	sta	<curx
	brl	$done	
$vesc	brl	escseq
		
;
; Here to parse ESC[ sequence.
;

escbfn:
	stz	<prvflg		; assume not a 'private' sequence.
	stz	<param		; init first parameter.
	stz	<pncnt		; init counter for getps/getpn.
	ldx	#0		; init parameter count/index to array.

$wait	bsl	getchr
	beq	$wait
	bcc	$1
$eesc:	brl	escseq		; ESC, start new escape sequence.
$1:	bvc	$2
$abt:	brl	$done		; CAN, abandon escape sequence.
$2:	cmp	#'?'		; private sequence ?
	bne	$eval1		; br if no, start evaluating.
	dec	<prvflg		; yes, set private flag.

;
; start evaluating parameter string.
;

$eval:	bsl	getchr
	beq	$eval
	bcs	$eesc
	bvs	$abt		
$eval1:
	tay			; save first parameter char.
	sec			; see if its a decimal digit.
	sbc	#'0'
	cmp	#10
	bcs	$notdec		; it's not, check ; and final char.
;
; it's decimal, multiply current param * 10 and add.
;
	tay			; save decimal value
	asl	<param,x	; mult current param * 10.
	lda	<param,x
	asl	a
	asl	a
	clc
	adc	<param,x
	sta	<param,x
	clc			; add decimal value to parameter.
	tya
	adc	<param,x
	sta	<param,x
	brl	$eval		; go process next char.
$notdec:
	cpx	#maxpar		; read max number params ?
	bcs	$11		; br if yes.
	inx			; no, inc param count.
	stx	<parcnt		; save parameter count.
	stz	<param,x	; init next param.
$11:
	tya			; recover the not decimal char.
	cmp	#';'		; param separator ?
	bne	$12		; br if no.
	brl	$eval		; yes, go start next parameter.
;
; Reached end of parameter string.  See if
; valid final char.  If no, just exit, else
; see if there is a handler for the char and
; call the handler if there is, else just exit.
;
$12:
	sec			; see if char is in range of
	sbc	#0x40		; valid final chars (40-7e hex).
	cmp	#0x7e-0x40		
	bcc	$ok		; br if yes.
	brl	$done		; not valid, just exit.
$ok:
	tya			; recover potential final char.
	cmp	#'H'
	bne	$20
	brl	currc		; move cursor to r,c.
$20:
	cmp	#'f'
	bne	$21
	brl	currc		; move cursor to r,c.
$21:
	cmp	#'n'
	bne	$22
	brl	rqstat		; term ok ? where is cursor ?
$22:
	cmp	#'K'
	bne	$23
	brl	erslin		; various flavors of erase line.
$23:
	cmp	#'J'
	bne	$24
	brl	erscrn		; ditto erase screen.
$24:		
	cmp	#'h'
	bne	$25
	brl	setmod		; set modes.
$25:
	cmp	#'l'
	bne	$26
	brl	rstmod		; reset modes.
$26:
	cmp	#'m'
	bne	$27
	brl	vidatt		; video attributes.
$27:
	cmp	#'A'
	bne	$28
	brl	curup		; cursor up n.
$28:
	cmp	#'B'
	bne	$29
	brl	curdn		; cursor down n.
$29:
	cmp	#'C'
	bne	$30
	brl	currt		; cursor right n.
$30:
	cmp	#'D'
	bne	$31
	brl	curlt		; cursor left n.
$31:
	cmp	#'r'
	bne	$32
	brl	setreg		; set scrolling region.
$32:
	cmp	#'g'
	bne	$33
	brl	clrtab		; clear 1 or all tabs.
$33:
	cmp	#'q'
	bne	$34
	brl	setled		; set leds.
$34:
	cmp	#'x'
	bne	$35
	brl	rqtpar		; what are terminal parameters ?
$35:
	cmp	#'c'
	bne	$36
	brl	rqidnt		; what are you ?
$36:
	cmp	#'y'
	bne	$37
	brl	slftst		; perform self test.
$37:
$done:	rts


;
; Return the next Pn of an ESC[ sequence.
;

getpn:
	ldx	<pncnt		; get index next param value.
	cpx	<parcnt		; < # params sent ?
	bcc	$1		; br if yes.
	lda	#0		; no, return 0 as default.
	rts
$1:	lda	<param,x	; get next param value.
	inc	<pncnt		; point pncnt to next Pn val to return.
	rts

;
; Return the next Ps of an ESC[ sequence
; if there is one, else return carry set.
;
			
getps:
	ldx	<pncnt
	cpx	<parcnt
	bcc	$1
	rts
$1:	lda	<param,x
	inc	<pncnt
	rts
	
	end
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;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Handle special control chars	;
; from keyboard (online).	;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

ctlkey:
	php
	sep	#0x20
	cmp	#CR		; cr ?
	bne	$xon		; br if no, check XON/XOFF.
	bsl	putchr		; yes, send it.
	bit	<nlmode		; new line mode set ?
	bpl	$done		; br if no.
	lda	#LF		; yes, send lf also.
$almos:	bsl	putchr
$done:	plp
	rts
$xon:
	bit	<xonena		; auto xon enabled ?
	bpl	$almos		; br if no, don't care about XON/XOFF.
;
; sync XON/XOFF with noscroll key.
;
	cmp	#XON
	bne	$1
	lda	#0x20
	trb	<lckout		; XON, exit noscroll mode.
	plp
	rts
$1:	cmp	#XOFF
	bne	$almos		; not XON/XOFF, just echo.
	lda	#0x20
	tsb	<lckout		; XOFF, set noscroll mode.
$2:	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Handle non-ASCII key (online);
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

spkey:
	php
	rep	#0x30
	phx
	phy
	sep	#0x30
	tax

;
; See what kind of key it is, jump
; to appropriate routine.
;
	sec
	sbc	#0xf1		; code for pf1
	bcs	$pf		; br if cursor/pf.
	brl	$altkey		; br if not cursor/pf key.

;
; Here to do cursor/pf key.
;
$pf:
	tax
	lda	#ESC
	bsl	putchr
	txa

	cmp	#4
	bcc	$curkey

;
; Here for pf1 .. pf4, x = 5..8
;
	bit	<vtmode		; ANSI or VT52 ?
	bpl	$pf52		; br if 52.
	lda	#'O'
	bsl	putchr
$pf52:
	txa
	clc
	adc	#'P'-5		; map x to PQRS
	brl	$almos		; send char and return.
;
; Here for cursor key, x = 0..3
;
$curkey:
	bit	<vtmode		; ANSI or VT52 ?
	bpl	$cur52		; br if 52.
	lda	#'['		; assume cursor key mode reset.
	bit	<akmode		; cursor key mode set ?
	bvc	$cur1		; br if reset.
	lda	#'O'
$cur1:	bsl	putchr
$cur52:
	txa
	bit	#2		; map 0123 to ABDC (yuk).
	beq	$cur53
	eor	#1
$cur53:	clc
	adc	#'A'		; map x to ABCD.
	brl	$almos		; send terminator and return.

;
; Here on break or alt keypad keys - code in x.
;

$altkey:

	phb			; save dbr

	phk			; set up to search table of
	plb			; alt key codes.
	per	$altmap	

	ldy	#0
	lda	(1,s),y		; get index of last table element.
	tay
	txa			; get key code.
$loop:
	cmp	(1,s),y		; find key code in table ?
	beq	$found		; br if yes.
	dey			; nope,point to next.
	dey
	dey
	bne	$loop		; 
;
; fell through, must be a break key.
;
	
$found:
	dey			; assume application mode.
	bit	<akmode
	bmi	$app		; br if application.
	dey
	lda	(1,s),y
	tax
	
	pla
	pla
	plb

	txa
	cmp	#CR		; CR ?
	bne	$alt1		; br if no.
	bit	<nlmode		; newline mode set ?
	bpl	$alt1		; br if no.
	bsl	putchr		; yes, send CR and LF.
	lda	#LF
$alt1:	brl	$almos

$app:
	lda	(1,s),y
	tax
	
	pla			; remove table addr from stack.
	pla
	plb			; restore dbr.

	lda	#ESC
	bsl	putchr
	lda	#'O'
	bit	<vtmode		; ANSI or VT52 ?
	bmi	$alt100		; br if ANSI.
	lda	#'?'
$alt100:
	bsl	putchr
	txa
$almos:	bsl	putchr
	rep	#0x30
	ply
	plx
	plp
	rts
			

$altmap:
	dcb	$lstalt-$altmap

	dcs	",l"
	dcb	0xd3

	dcs	"-m"
	dcb	0xe4

	dcs	".n"
	dcb	0xb2

	dcs	"0p"
	dcb	0xb1

	dcs	"1q"
	dcb	0xc0

	dcs	"2r"
	dcb	0xc1

	dcs	"3s"
	dcb	0xc2

	dcs	"4t"
	dcb	0xd0

	dcs	"5u"
	dcb	0xd1

	dcs	"6v"
	dcb	0xd2

	dcs	"7w"
	dcb	0xe1

	dcs	"8x"
	dcb	0xe2

	dcs	"9y"
	dcb	0xe3

	dcs	"\rM"
$lstalt:
	dcb	0xc3


	end




1280_Firmware/vt100/vtmode.asm

;
; VT100 set/reset mode commands
;

setakm:				; ESC =  set alternate keypad mode.
	lda	#128
	tsb	<akmode
	rts

clrakm:				; ESC  >  clear alternate keypad mode.
	lda	#128
	trb	<akmode
	rts

clr52m:				; ESC <  Enter ANSI mode (from VT52).
	lda	#128
	tsb	<vtmode
	rts

vtxitm:
	bsl	getchr
	beq	vtxitm
	bcc	$noesc
	brl	escseq
$noesc
	bvc	$ok
	rts
$ok
	cmp	#'!'
	bne	$done
$l1
	bsl	getchr
	beq	$l1
	bcc	$l2
	brl	escseq
$l2
	bvc	$l3
	rts
$l3
	cmp	#'0'
	bne	$done
	brl	vtexit
$done
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; ESC [ Ps h	ANSI set mode	;
; or ESC [ ? Ps h - DEC private ;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

setmod:
	bsl	getps		; get next selective param.
	bcc	$1		; br if there is one.
	rts			; all used up, return.
$1:
	bit	<prvflg		; private flag set ?
	bmi	$decprv		; br if yes.
	cmp	#20
	beq	setnlm		; clear newline mode.
	cmp	#12
	beq	setekm		; clear local echo mode.
	bra	setmod
$decprv:
	cmp	#9		; Ps < 9 ?
	bcs	setmod		; br if no, 1..8 is all we do.
	cmp	#1
	bne	$l1
	brl	setckm		; set cursor key mode.
$l1	cmp	#3
	beq	set132		; set 132 column mode.
	cmp	#4
	beq	setssm		; set smooth scroll mode.
	cmp	#5
	beq	setrvm		; set reverse video mode.
	cmp	#6
	beq	setorm		; set origin mode.
	cmp	#7
	beq	setawm		; set autowrap mode.
	cmp	#8
	beq	setarm		; set autorepeat mode.
	bra	setmod

setnlm:				; ESC [ 20 h	Set newline mode.
	lda	#128
	tsb	<nlmode
	bra	setmod

setekm:				; ESC [ 12 h	Set local echo mode.
	lda	#64
	tsb	<vtmode
	bra	setmod

setssm:				; ESC [ ? 4 h	Set smooth scroll mode.
	lda	#64
	tsb	<clmode
	brl	setmod

set132:				; ESC [ ? 3 h	Set 132 column mode.
	lda	#128
	tsb	<clmode
	lda	#2
	sta	<param
	lda	#1
	sta	<parcnt
	sta	<curx
	sta	<cury
	bsl	chngln
	bsl	erscrn	
	bsl	inibuf		; reconfigure for 132 columns.
	bsl	stabs
	lda	#2
	bsl	setfnt
	lda	#35
	sta	<xorg
	stz	<xorg+1
	brl	setmod

setrvm:				; ESC [ ? 5 h	Set reverse video.
	lda	#128
	tsb	<rvmode
	brl	setmod

setorm:				; ESC [ ? 6 h - Set Origin Mode.
	lda	#128
	tsb	<ormode		; set origin mode flag.
	lda	#1		; move to scrolling region origin.
	sta	<curx
	lda	<srtop
	cmp	<cury
	beq	$1
	sta	<cury
	bsl	chngln		; update current line info.
$1:	brl	setmod

setawm:				; ESC [ ? 7 h	Set autowrap mode.
	lda	#64
	tsb	<nlmode
	brl	setmod

setckm:
	lda	#64
	tsb	<akmode
	brl	setmod

setarm:				; ESC [ ? 8 h	Set autorepeat mode.
	brl	setmod


;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; ESC [ Ps l	ANSI reset mode ;
; or ESC [ ? Ps l - DEC private ;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

rstmod:
	bsl	getps		; get next selective param.
	bcc	$1		; br if there is one.
	rts			; all used up, return.
$1:
	bit	<prvflg		; private flag set ?
	bmi	$decprv		; br if yes.
	cmp	#20
	beq	clrnlm		; clear newline mode.
	cmp	#12
	beq	clrekm		; clear local echo mode.
	bra	rstmod
$decprv:
	cmp	#9		; Ps < 9 ?
	bcs	rstmod		; br if no, 1..8 is all we do.
	cmp	#1
	bne	$l1
	brl	clrckm
$l1	cmp	#2
	beq	set52m
	cmp	#3
	beq	clr132
	cmp	#4
	beq	clrssm
	cmp	#5
	beq	clrrvm
	cmp	#6
	beq	clrorm
	cmp	#7
	beq	clrawm
	cmp	#8
	beq	clrarm
	bra	rstmod

clrnlm:				; ESC [ 20 l	Clear newline mode.
	lda	#128
	trb	<nlmode
	bra	rstmod

clrekm:				; ESC [ 12 l	Clear local echo mode.
	lda	#64
	trb	<vtmode
	bra	rstmod

clrarm:				; ESC [ ? 8 l	Clear autorepeat mode.
	brl	rstmod


set52m:				; ESC [ ? 2 l	Set VT52 mode.
	lda	#128
	trb	<vtmode
	bra	rstmod

clr132:				; ESC [ ? 3 l	Set 80 column mode.
	lda	#128
	trb	<clmode
	lda	#2
	sta	<param
	lda	#1
	sta	<parcnt
	sta	<curx
	sta	<cury
	bsl	chngln
	bsl	erscrn	
	bsl	inibuf		; reconfigure for 80 columns.
	bsl	stabs		; set tabs in buffer
	lda	#0
	bsl	setfnt
	lda	#128
	sta	<xorg
	stz	<xorg+1
	brl	rstmod

clrssm:				; ESC [ ? 4 l	Clear smooth scroll mode.
	lda	#64
	trb	<clmode
	brl	rstmod

clrrvm:				; ESC [ ? 5 l	Clear reverse video.
	lda	#128
	trb	<rvmode
	brl	rstmod

clrorm:				; ESC [ ? 6 l - Reset Origin Mode.
	lda	#128
	trb	<ormode		; clear origin mode flag.
	lda	#1		; move to screen origin.
	sta	<curx
	cmp	<cury
	beq	$1
	sta	<cury
	bsl	chngln		; update current line info.
$1:	brl	rstmod

clrawm:				; ESC [ ? 7 l	Clear autowrap mode.
	lda	#64
	trb	<nlmode
	brl	rstmod

clrckm:
	lda	#64
	trb	<akmode
	brl	rstmod




	end




1280_Firmware/vt100/vtstat.asm
;
; VT100 status commands.
;

;
; ESC [ Ps n	Ps = '5' send cursor position,
;		Ps = '6' send health message.
rqstat:
	bsl	getps
	bcs	$done		; exit if no parameter.
	cmp	#5
	beq	rqcurs
	cmp	#6
	beq	rqsick
$done:	rts

;
; Send ESC[x;yR to host.  If origin mode is
; set, x,y are relative to scrolling region.
;

rqcurs:
	bsl	ebout		; emit ESC[
	lda	#0		; clear acc high byte.
	xba
	lda	<curx		; get cursor column.
	bsl	btodec		; convert to decimal (in <dstrng).
	bsl	decout		; send the string.
	
	lda	#';'
	bsl	putchr		; send ';'.
	lda	<cury		; get cursor row.
	bit	<ormode		; origin mode set ?
	bpl	$1		; br if no, send row as is.
	sec			; yes, make row relative
	sbc	<srtop		;  to top of scrolling region.
	inc	a
$1:
	xba			; clear acc high byte.
	lda	#0
	xba
	bsl	btodec		; convert to decimal string.
	bsl	decout		; send the string.
	lda	#'R'		; send terminator.
	bsl	putchr
	rts
;
; Send ESC [ 0 n to host (terminal is ok).
;

rqsick:
	bsl	ebout		; emit ESC[
	lda	#'0'
	bsl	putchr
	lda	#'n'
	bsl	putchr
	rts

;
; ESC [ c (or ESC Z)	What are you ?
;
; Send ESC[?1;2c to host (VT100, no printer).
;

rqidnt:
	bsl	ebout		; emit ESC[
	lda	#'?'
	bsl	putchr
	lda	#'1'
	bsl	putchr
	lda	#';'
	bsl	putchr
	lda	#'2'
	bsl	putchr
	lda	#'c'
	bsl	putchr
	rts
;
; ESC [ 1 x (or ESC [ 0 x)	What are terminal parameters ?
;
;

rqtpar:
	bsl	ebout		; emit ESC[
	rts

;
; ENQ - send answerback message
;

ansbck:
	rts

;
; local routine to send ESC [
;
ebout:	lda	#ESC
	bsl	putchr
	lda	#'['
	bsl	putchr
	rts

setled:
	bsl	getps
	bcc	setled
	rts

slftst:
	bsl	getpn
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Output the null-terminated	;
; string in <dstrng.		;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

decout:
	php
	rep	#0x30
	pha
	phx
	phy
	sep	#0x30

	ldx	#0
$loop:	lda	<dstrng,x	; get next digit in string.
	beq	$done		; done if end of string.
	bsl	putchr		; send it.
	inx			; point to next digit.
	bra	$loop
$done:
	rep	#0x30
	ply
	plx
	pla
	plp
	rts

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
; Local routine to convert the (unsigned);
; value in acc to a string of decimal 	;
; digits in <dstring (null terminated)	;
; Max length is 5 digits, left adjusted	;
; + 1 null byte.			; 
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

btodec:
	php
	rep	#0x30
	pha
	phx
	phy
;
; point iotemp at table of powers of ten
;
	per	$tens
	plx
	stx	<temp
	
	sep	#0x10		; 8 bit idx.
	phk
	plx
	stx	<temp+2

	stz	<dcount
	ldy	#-2
;
; inc y until 10**y > acc.
;
$1:
	iny
	iny
	cmp	[<temp],y	; acc >= ten**y ?
	bcs	$1		; br if yes.
; 
; while(--y > 0)	(while acc >= 10)
; 	x = '0'
; 	while(acc >= 10**y)
;		acc -= 10**y
;		x++
;	output(x)
; output(acc + '0')
;
	bra	$4		; loop if --y > 0.
$2:
	sbc	[<temp],y	; subtract 10**y.
	inx			; inc coefficient of 10**y.
$22:	cmp	[<temp],y	; acc >= 10**y ?
	bcs	$2		; br if yes.
$3:
;	pha			; save val being converted.
;	txa			; get decimal digit.
;	bsl	putchr
;	pla			; recover val to convert.

	phy			; save index into table.
	ldy	<dcount		; get index next digit in string.
	stx	<dstrng,y	; store digit.
	inc	<dcount		; bump index into string.
	ply			; recover index into table.
$4:
	ldx	#'0'		; init coefficient of 10**y.
	dey			; down to onesies ?
	dey
	beq	$done
	bpl	$22		; br if no.
$done:
;	ora	##'0'		; convert acc to decimal digit.
;	bsl	putchr

	sep	#0x20		; put last digit and terminator.
	ora	#'0'
	tax
	ldy	<dcount
	stx	<dstrng,y	
	ldx	#0
	iny
	stx	<dstrng,y

	rep	#0x30
	ply
	plx
	pla
	plp
	rts

$tens:	dcw	0
	dcw	10
	dcw	100
	dcw	1000
	dcw	10000
	dcw	-1


	end





