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* say, if the operator wants to do something, he clicks on an item. This

* results in a flag being set (and a value being changed, mayhaps). The

* flag is interrogated in the fullness of the time by the background loop

* which dispatches a task to do the operation requested.

*

* There are two sets of nested switches, although if you look at main()

* you will see only one. The first switch, which is in main(), pulls an

* event out of the event queue and determines only which menu generated
* the event. It then invokes a message cracker specific for that menu.

* The message cracker for the menu pulls the event flag out of the queue
* and dispatches tasks according to what the event flag is. The cracker

* will do other stuff as well as required to support the dispatched tasks.

* All inter-task communication is done through an object known as Block.
* There is a pointer to Block (named block, what else?) that everything gets
* passed to it. All the goodies are in the typedef struct DATABLOCK.

*

* Regarding communication with the 8255 PIO in the digital I/O card. The

* port assignments are as follows: Port A, 8 bits out, bit 0 LSB. Bits 2,1,0

* are the filter number to be turned to. Bit 3 is the command bit. Port B, 8 bits
*in. Bits 2,1,0 are the filter number where the wheel is now. Bit 4 is used

* to indicate the wheel 1s moving. Port C, 8 bits in. Bits 7,6,5,4 MSB, bits 3,2,1,0
* L.SB, packed BCD for the detector temperature.

]

* Because the temperature has to update once per second, the driver for this display
* is put in with the clock update. It doesn't change often so shouldn't have to

* update often. If it overranges then it just sticks at 100 K. But you don't want

* it writing continuously to the display because this takes a long time to do and

* 1s a resource drain. Better that it be in the clock update and run only once

* per second.

* Also, the filter wheel stuff is updated on the screen only when there is a change for

* the same reason.
%k

*x
**#**##**********************************#*******#**********#************f

void main (void)

{
1

int m_ecode; /* return code from setup routines */

int source; /* comes through circular ring, marks which menu
generated the command */

int incntl; /* marks which control was toggled - used in crackers

referenced by switch */
int work; /* standard work variables */
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int work?2;

DATABLOCK Block; /* datablock, gets passed around between
various routines */

DATABLOCK *block; /* the pointer that allows this to
happen */

/* on entry, must set up pointers, as everything else works out of these objects */
block = &Block; /* set pointer
to the data block */

/* initial system setup */
/* this is all there is to the initial system setup.
* The user has the opportunity to set the working
* directory, and to read (or store) a new configuration

*/

m_ecode = init_windows(block); /* open all the screens
*/
m ecode = init spectral(block); /* set up the Spectral
Instruments card */
m_ecode = allocate_buffers(block); /* set up the video buffers */
m_ecode = get home_dir(block); /* find out where the
home directory is */
m_ecode = init_object(block), /* itialize the block
object */

m_ecode = config_read(block); /* read the

configuration file */
/* end initial system setup */

ARk sk
*
* BEGIN BACKGROUND LOOP
&

LEEEEEE L L L L

m ecode = 0;
while(m_ecode == 0)

{

send_serial(block); /* Send a
character out */



receive_serial(block), /* geta

character in */

crack_incoming(block); /* run the
serial port message cracker */

run_dma(block);
the DMA transfer routine */

run_utc_clock(block); /* get the
system date and time and display the clock */

run_filterwheel(block), /* run the

filter wheel control routine */

if(GetUserEvent(0,&source,&incntl)== TRUE)

switch(source)

i
case MAIN_SOURCE:

{
m_ecode = main_cracker(incntl, block);
break;

}
case DEBUG_SOURCE:

{
m_ecode = debug_cracker(incntl, block);
break;

}
case FILE SOURCE:

{
m_ecode = file cracker(incntl, block);
break;

}
case ERROR_SOURCE:

{
m_ecode = error_cracker(incntl, block);
break;

}
case IMAGE SOURCE:

{

m_ecode = image_cracker(incntl, block);
break;

}
case SETUP_SOURCE:

{

m_ecode = setup_cracker(incntl, block);

/* run
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break;

}
case FILTER_SOURCE:

{

m_ecode = filter_cracker(incntl, block);
break;
}
case ABOUT SOURCE:
{
m_ecode = about_cracker(incntl, block);
break;
}
default:

{
error_message(block,"FATAL ERROR - BAD SELECT IN

MAIN SWITCH"),

break;
3
}
)
}

[k sk ok o

*k

* END BACKGROUND LOOP

%*

AR AR AR A AR A A K ]

if(m ecode == EXIT)

{

return;

}
printf("\n ABEND OCCURRED, ERROR CODE IS %d",m_ecode),
printf("\n WINDOW CODE IS %d, CONTROL CODE IS %d",source,incntl);
return;

}

/************************************************************
*

* THIS IS THE END OF THE MAIN ROUTINE

*
***********************************************************/
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* Filter Wheel Handler

'
#**#**tttt#¥Hﬂ*$*********#tt####H#t*#¥$¥¥¥H¥¥¥*************f

int run_filterwheel(DATABLOCK *block)
{

unsigned short invalue;
unsigned short us work;

invalue = InPort(block->port_base + PORT B _OFFSET);
Read the port */
us work = invalue;

/* save for power-on check */

invalue = invalue & 0x0004;

/* mask, leaving only the run flag */
if(invalue == FALSE)

{

SetCtrlVal(block->mainmenu, MAIN_filter power, FALSE);
hardware sez filter is not moving, put that up */

}

{
SetCtrlVal(block->mainmenu, MAIN _filter power, TRUE);

hardware sez filter is moving, put that up */

}

else

us_work = us_work & 0x0008;
/* mask, leaving the power-on flag */
if(us_work = FALSE)
{
SetCtrlAttribute(block->mainmenu,
MAIN_campwr, ATTR_ON COLOR,VAL_RED);

}
{

SetCtrlAttribute(block->mainmenu,
MAIN_campwr, ATTR_ON_COLOR,VAL_GREEN);

else

206

/*

r*1f

/*if
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if(block->filter moving == FALSE)
/* if we are not commanding a filter movement */

{
/* then force a stop and exit */
DeassertFilterPower(block);

return(0);
}
if{block->filter moving = TRUE)
/* if we are commanding a filter movement */
{

/* then assert the command line */
AssertFilterPower(block);
}

invalue = InPort(block->port_base + PORT_B_OFFSET); /* Get
the current filter position number */
if{ (invalue & 0x000f) = 1),
/¥ 1f it 1s the fiducial, then light the home light */
d
block->home found = TRUE;
block->active_filter number = 1;
SetCtrlVal(block->filtermenu, FILTER home_ found led, TRUE);

}
if{ (invalue & 0x000f) != block->active_filter number) /* if the active
filter number has changed */ :

{

block->active filter_number = (invalue & 0x000f); /* get the new

active filter number */
ClearFilterIndicators(block);

/* clear the lights */
SetActiveFilterIndicator(block),

/* show the new filter number light */

}

if(block->active_filter number = block->active_filter target)  /* If we have found

the target */

{
block->filter moving == FALSE;

/* turn off the logic */
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SetCtrlAttribute(block->imagemenu,IMAGE bump _filter,
ATTR CMD BUTTON _COLOR,VAL LT GRAY),
/* make sure that the button in the image menu is reset */
DeassertFilterPower{block);
/* and pass this on to the hardware immediately */

b

return{0);
}

/* service routines for filter wheel handler */
void DeassertFilterPower( DATABLOCK *block)

{

unsigned short outvalue;

outvalue = block->active filter target;

outvalue = outvalue & 0x0007;

OutPort(block->port base + PORT A OFFSET, outvalue);
return,

}

void  AssertFilterPower(DATABLOCK *block)
{

unsigned short outvalue;

outvalue = block->active filter target;
outvalue = outvalue & 0x0007,
outvalue = outvalue | 0x0008;
CutPort(block->port_base,outvalue),
return;

}

void ClearFilterIndicators(DATABLOCK *block)

]
1

/* first, clear the set in the filter wheel menu */

SetCtrlVal(block->filtermenu,FILTER blank led, ' FALSE);
SetCtrlVal(block->filtermenu, FILTER empty led, FALSE);
SetCtrlVal(block->filtermenu, FILTER filter 1 led, FALSE),
SetCtrlVal(block->filtermenu, FILTER filter 2 led, FALSE),
SetCtrl Val(block->filtermenu, FILTER _filter 3 led, FALSE),

SetCtriVal(block->filtermenu FILTER filter 4 led, FALSE),
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/* now, clear the set in the image menu */
SetCtrlAttribute(block->imagemenu,IMAGE_f1 ATTR_CMD_ BUTTON_COLOR,VAL
g::é?r}"ft)t;ribute(block->imagemenu,HvLAGE_fQ,ATTR_CMD“BUTTON_COLOR,VAL
§Et€i§3ti’ibute(block->imagemenu,IMAGE_fB,ATTR_CMD_BUTTON_COLOR, VAL
§E;r§3thbute(block->imagemenu,MGE_m,ATTR_cm_BUTTON_COLOR,VAL
g:réitlr'}-ft)t;ibute(block—>imagemenu,MAGE_f5 ATTR_CMD BUTTON_COLOR,VAL
gg(}jltlrrlrit)t;ribute(block->imagemenu,IMAGE_fﬁ,ATTR_CMD_BUTTON_COLOR,VAL
_WHITE);

return,

}

void SetActiveFilterIndicator{DATABLOCK *block)
{

switch(block->active_filter_number)

{

case 1:

{
SetCtrlVal(block->filtermenu,FILTER blank_led, TRUE);

SetCtrlAttribute(block->imagemenu,IMAGE_f1 ATTR_CMD_BUTTON
_COLOR,VAL_REDY;

break;

}

case 2:

{

SetCtriVal(block->filtermenu,FILTER empty_led, TRUE),

SetCtrlAttribute(block->imagemenu,JMAGE_f2 ATTR_CMD_BUTTON
_COLOR,VAL_REDY);

break;

)

case 3:

{
SetCtriVal(block->filtermenu, FILTER _filter_1_led,

TRUE),

SetCtriAttribute(block->imagemenu, IMAGE 3, ATTR_CMD_BUTTON
_COLOR,VAL RED);

break;

}
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case 4:

{
SetCtrl Val(block->filtermenu,FILTER filter 2 led,

TRUE);

SetCtrlAttribute(block->imagemenu,IMAGE {4, ATTR_ CMD_BUTTON
_COLOR,VAL RED);,

break;

}

case S:

{
SetCtrlVal(block->filtermenu, FILTER _filter 3 led,

TRUE),

SetCtrlAttribute(block->imagemenu,IMAGE 5, ATTR_CMD_BUTTON
_COLOR,VAL RED),

break;

}

case 6
{
SetCtrl Val(block->filtermenu,FILTER filter 4 led,
TRUE);,
SetCtrlAttribute(block->imagemenu,IMAGE_f6,ATTR_CMD_BUTTON
_COLOR,VAL _RED),
break;
}
}

return,

}

/************************************************************

* END FILTER WHEEL HANDLER

*
LR EEEEL LA L L LR LL L L Lt sttt

/************************************************************
*

* UTC Clock Handler

*
***********************************************************/

int run_utc_clock(DATABLOCK *block)



{
§

char  outbuffer[80],
int year;

int day;

int month;

int hours;
int minutes;
int seconds;

int utc_offset;
unsigned short work;
int temperature;
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/* making this a time-and-temperature sign */

unsigned long portaddress;
/* hardware port address */

GetSystemDate( &month, &day, &year),
/* get local time */
GetSystemTime( &hours, &minutes, &seconds);

/* Display is intensive. So, we want to update only on

* a seconds change. The following will do it

*/
if(seconds == block->oldseconds)
{
return(0);
}

block->oldseconds = seconds;

/* temperature handler */

portaddress = block->port_base + PORT _C_OFFSET;
address */

block->port_c = InPort(portaddress);

work = block->port_c & 0x000f;

block->port_c = block->port_c/16;

work += block->port_c * 10,

to convert from packed BCD to hex */
SetCtrlVal(block->mainmenu,MAIN temp,work);

/* get temperature port

/* read port */

/* move over LSB */
/* shift right 4 */

/* mult by 10 and add

/* display temperature */
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GetCtrlVal(block->imagemenu,IMAGE utc_offset,&utc_offset), /* get offset */

hours = hours - utc_offset;

/* the simple part - a negative offset will ADD to the local clock */
ifthours > 23 )

{

hours = hours - 24;

day ++;

}

if(hours <0)
{
hours = hours + 24;
day --;
3

switch (month)
/* this 1s the calendar correction. It is really */

{
/* ugly, but the Gregorial calendar is that way */
case 1:
/* January has 31 days */
{
if(day == 32)
{
month++;
day = 1;
}
if(day = 0)
{
month = 12;
day = 31;
year --;
}
break;
}
case 2:
/* February */
{

if((year%4)==0)
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/* on non-leap years use this branch */
i{f(day ==29)
fnonth ++;
day = 1,
}
if(day == 0)
{
month =1,
day = 31;
}
}

{
/* on leap years use this branch */
iflday == 30)
{
month ++;
day = 1;
}
if(day == 0)
{
month = 1;
day =31,
}

else

}

break;

}

{

if(day = 32)
{
month ++;
day =1,
}

if(day == 0)
{
month = 2;
day = 28;
if((year%4) = 0) day++;
}

break;

case 3:



case 4;

case 5:

case 6;

}

{

if(day == 31)
{
month ++;
day =1,
}

if(day == 0)
{
month = 3;
day = 31;
}

break;

}

{

if(day = 32)
{
month ++;
day=1;
)

if(day = 0)
{
month =4;
day = 30;
}

break;

}

{

if(day == 31)
{
month ++;
day = 1;
}

if(day == 0)
{
month=15§;
day = 31,
}

break;
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case 7;

case §:

case 9:

{

if(day = 32)
{
month ++;
day = 1;
}

if(day = 0)
{
month = 6;
day = 30;
}

break;

}

{

if(day == 32)
{
month ++;
day =1,
}

if(day = 0)
{
month = 7;
day =31,
}

break;

)

{

if{(day = 31)
{
month ++;
day =1,
)

if(day == 0)
{
month = §;
day =31,
}

break;

}

case 10;
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{
if(day == 32)
{
month ++;
day = 1;
}
if(day == 0)
{
month=9;
day = 30;
}
break;
}
case 11:
{
if(day == 31)
{
month ++;
day = 1;
}
if(day = 0)
{
month = 10;
day = 31;
}
break;
}
case 12:
{
if(day = 32)
month = 1;
day =1;
year ++;
)
if(day == 0)
{
month=11;
day = 30;
}
break;
}

216

/* SO now we
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have the corrected calendar. */

sprintf{outbuffer,"YR %d MO %d DY %d",year,month,day);

/* this is the display */
SetCtrlVal(block->mainmenu,MAIN utc_date,outbuffer);
sprintf{outbuffer,"HOUR %2d MIN %2d SEC %2d" hours, minutes, seconds);
SetCtrlVal(block->mainmenu,MAIN utc_time,outbuffer),

sprintf{block->timehack,"%04d-%02d-%02dT%02d:%02d:%02d" year,month,day,hours,
minutes,seconds);  /* make up the FITS timestamp */

return(0);

}

fabab b bbb b bbb L B R LA L L L L L L L L bbb b b bk b bt bR E L L L

*

* Spectral Instruments serial port handlers
&

EEEEEERE R E S E o ok ook oo o o ofe e e e ke e e e e o o o o O O O o o i e o

int send_serial(DATABLOCK *block)
{

char  whiteratbuffer [80];

if(block->whiterat == TRUE)
/* first, process the white rat */

{
if((block->outarm)==TRUE)

{
sprintf(whiteratbuffer,"\n\rtFROM HOST, HEX VAL %x",*block->outptr);

ComWrt(1,whiteratbuffer,strien(whiteratbuffer)),

}

if((block->outarm)==TRUE)
/* then, process the SS card */

{

send_char(*(block->outptr)); /* send char to Spectral Systems card */
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block->outptr++;
block->outcount--;
if(block->outcount==0)
{
block->outarm = FALSE;
block->outptr=block->outbuffer;

}
}
return(0);
}
int  receive_serial( DATABLOCK *block)
{

char  whiteratbuffer[80];

if(chars_avail()!=0)

{
*(block->inptr)=get char();

if(block->whiterat = TRUE)

{
sprintf(whiteratbuffer,"\n\r FROM CNTL, HEX VAL

%x",*block->inptr),
ComWrt(1,whiteratbuffer,strlen(whiteratbuffer));

}

block->inptr++;
block->incount++;
block->inarm=TRUE;

]

]
return(0);
}
int crack_incoming (DATABLOCK *block)
{
char  whiteratbuffer[80];
char tmpchr;

int work;



219

if(block->»inarm == TRUE)
/* if nothing coming in then skip */

{
if(block->incount>=4)
/* if length too small then skip */

{

tmpchr = block->inbuffer{3];
/* Hazeltine 1500 nserts leading 1 */

tmpchr = tmpchr & 0x7F;

/* set for fourth byte 1s CR */

if(tmpchr = 0x0d)

{

/* if length right but no CR then err ¥/

/* so light button and retum

*/
if(block->whiterat = TRUE)

{
sprintf{ whiteratbuffer,"\n\rtNO CARRIAGE RETURN

TRAP, INCOUNT IS %d",block->incount);
ComWrt(1,whiteratbuffer, strlen(whiteratbuffer));

!
SetCtrlVal(block->mainmenu,MAIN _errlight, TRUE);

SetCtrl Attribute(block->mainmenu, MAIN_errlight ATTR LABEL VISIBLE, TRUE),
block->inarm = FALSE; _
block->incount = 0;
block->inptr = block->inbuffer;
return(0);

}
if{block->return_expected == TRUE)

/* very first thing to do is check for return */

{
work=block->inbuffer[0]*256%256 + block->inbuffer[1]*256 -+

block->inbuffer[2];
SetCtrl Val(block->return_ptr.menu,block->return_ptr.item,work),
block->return_expected = FALSE;
block->inarm = FALSE,
block->incount = 0;
block->inptr = block->inbuffer;

SetCtrlVal(block->mainmenu, MAIN donelight, TRUE);
/* Now need to toggle lights */
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SetCtrlAttribute(block->mainmenu, MAIN donelight ATTR_ILABEL_VISIBLE, TRUE),

SetCtrlAttribute(block->mainmenu,MAIN light timer, ATTR_INTERVAL,LIGHT TIM
E);

SetCtrlAttribute(block->mainmenu,MAIN light timer, ATTR_ENABLED,TRUE})
SetCtrlAttribute(block->mainmenu, MAIN timeout_timer,
ATTR_ENABLED, FALSE),
return(Q);
}
tmpchr = block->mbuffer[3}];
/* put a 0x00 so can use strcmp */
block->inbuffer[3]=0x00:
/* but save char - may need later */
if(block->whiterat == TRUE)
{
block->inbuffer[0] &= 0x7F;
/* Hazeltine 1500 sends strange stuff */
block->inbuffer[ 1] &= 0x7F;
block->inbuffer[2] &= 0x7F;
!
if(strcmp(block->inbuffer,"ERR")==FALSE)
/* it ERR came back light button */

{
SetCtrlVal(block->mainmenu MAIN errlight, TRUE),

SetCtrlAttribute(block->mainmenu, MAIN errlight ATTR_LABEL VISIBLE, TRUE),
SetCtrlAttribute(block->mainmenu, MAIN timeout_timer,

ATTR_ENABLED, FALSE),
SetCtrlAttribute(block->mainmenu, MAIN_timeout_timer,

ATTR_ENABLED, FALSE),

}
if{strcmp(block->inbuffer,"DON"}==FALSE)
/* if DON came back then normal return */

{

/* so light button but start
timer */
SetCtriVal(block->mainmenu,MAIN_donelight, TRUE};
SetCtrlAttribute(block->mainmenu,MAIN donelight ATTR_LABEL _ VISIBLE,TRUE);

SetCtrlAttribute(block->mainmenu, MAIN_light timer, ATTR INTERVAL,LIGHT TIM
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SetCtrlAttribute(block-=mainmenu, MAIN light timer ATTR_EMABLED, TRUE);
SetCtrlAttribute(block->mainmenu, MAIN _timeout_timer,

ATTR ENABLED, FALSE);,

SetCtrlAttribute(block->mainmemyMAIN_abort ATTR_[MMMED, TELE];

}
if(strcmp(block->inbuffer,"TST")==FALSE)

/* if TST came back is normal but */

{

/* require manual reset so no
timer */
SetCtriVal(block->mainmenu,MAIN _tstlight TRUE),

SetCtrlAttribute(block->mainmenu, MAIN_tstlight ATTR_LABEL_VISIBLE, TRUE};
SetCtrlAttribute(block->mainmenu,MAIN timeout_timer,

ATTR_ENABLED, FALSE);

}
block->inarm = FALSE;
/* in all cases, reset incoming */

block->incount = 0,

/* ticktock */
block->inptr = block->inbuffer;
return(0);
return(0);
!*####******FFFk*ﬂﬁﬁﬂﬂﬂ#¢mm bR RE B R R B L L

L

* Spectral Instruments DMA handler
sk
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int run_dma(DATABLOCK *block)
{

WORD *dmaptr,
int cols;
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int TOWS,

if(block->dma_running == TRUE)

{
switch(dma_done())
{
case DMA TRANSFER IN PROGRESS:
{
return(0);
break;
}

case DMA ERROR:
{

SetCtrlAttribute(block->mainmenu,MAIN dma led, ATTR_OFF COLOR,VAL_RED),
end dma();
block->dma_running = FALSE;
return(ERROR);
break;

}
case DMA_COMPLETE:

{

SetCtrlAttribute(block->mainmenu, MAIN dma led ATTR OFF COLOR VAL GREEN
)

end dma();

block->dma_running = FALSE,

if(block->framel active)
/* copy over time hacks */

{
strepy(block->timehack,block->timestamp1),

}

if(block->frame2 _active)
/* copy to frame buffer */

{
strcpy(block->timehack,block->timestamp2);,
)
break;
}
default:

{
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error_message(block,"DMA TRANSFER ERROR,");

}
}
}
return(SUCCESS);
}
j““IH#*3#########*F##HH!HHHHHH*##*##aa - ER SRR L L L
*
* MENU CALLBACK EVENT HANDLERS ARE HERE
*x
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int CVICALLBACK light_timer (int panel, int control, int event, void *ptrl, int dum1, int
dum?)

{

/* This is cheating. This
makes use */

/* of the fact that the timer 1s
on the */

/* same panel (MAIN) as the
light. */

/* Beware of this if you
change the code */
SetCtrlVal(panel, MAIN donelight, FALSE);

/* shut off the light */
SetCtrlAttribute(panel MAIN donelight ATTR LABEL VISIBLE,FALSE);
SetCtrlAttribute(paneL MAIN light timer, ATTR ENABLED,FALSE);

/* turn the timer off */
return(0);

}

int CVICALLBACK timeout_timer(int panel, int control, int event, void *ptrl, int duml1,
int dum?)

/* same trick as above */
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SetCtrlVal(panel, MAIN timeout,TRUE});
SetCtrlAttribute(panel, MAIN timeout, ATTR LABEL VISIBLE,TRUE);
SetCtrlAttribute(panel, MAIN_abort, ATTR DIMMED, TRUE);

SetCtrlAttribute(panel, MAIN timeout_timer, ATTR_ENABLED, FALSE);

return(0});
}

void CVICALLBACK cbhist(int menubar, int menuitem, void *block, int panel)
{

int status;

char workstr[80];

status = LaunchExecutable("explorer.exe hlp\history html™);
if(status != FALSE)

{
sprintf{workstr,"NO HIST FORKING. CODE IS %d", status);

error_message(block,workstr);

}

return;

}

void CVICALLBACK cbhelp(int menubar, int menultem, void *block, int panel)
{

int status;

char workstr{80];

status=LaunchExecutable("explorer.exe hlp\undex.html");
if{status != FALSE)

{
sprintf(workstr,"NO HELP FORKING. CODE IS %d",status);

error_message(block, workstr);

)
return;
}
void CVICALLBACK cbabout(int menubar, int menuitem, void *voidptr, int pane!)
{ _
DATABLOCK *block;

block = (DATABLOCK *)voudptr,
DisplayPanel{block->aboutmenu);
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return;

}

void CVICALLBACK cblegal(int menubar, int menuitem, void *block, int panel)
{

int status;

char workstr{80];

status = LaunchExecutable ("explorer.exe hlp\\legal.html");
if(status = FALSE)

{
sprintf{workstr,"NO LEGAL FORKING. CODE IS %d" status);

error_message(block, workstr);

}
return;

}

B T e e e T e s
»

* Message crackers follow. These are the dispatch routines. They

* are called by the switch in main().
e
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* Message cracker for MAIN menu
*

******!#**********/

int main_cracker(int event, DATABLOCK *block)
.{

int source;

int m_ecode;

int work;

switch(event)
{
case MAIN_exit: /* main: exit */
{
close_program(block),
return(EXIT);



break;
}
case MAIN file_menu:
menu */
{

DisplayPanel(block->filemenu);
break;
}
case MAIN debug_menu:
menu */
{

DisplayPanel(block->debugmenu);
break;
}
case MAIN image menu:
handling menu */

{

DisplayPanel(block->imagemenu);
break;

}
case MAIN setup menu:

{
DisplayPanel(block->setupmenu);

break;

}
case MAIN filter menu:

{
DisplayPanel(block->filtermenu);

break;

}
case MAIN_rst_buffers:

{

clear buff();

block->inarm = FALSE,;
block->incount = 0;

block->inptr = block->inbuffer;
block->outarm = FALSE;
block->outcount = 0;
block->outptr = block->outbuffer;

need to toggle the DONE light so that the user
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/* main: start file

/* main: start debug

/* main: start image

/* next,
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knows that something actually did happen.
*/

SetCtrl Val(block->mainmenu,MAIN_donelight, TRUE);
SetCtrlAttribute(block->mainmenu MAIN donclight ATTE. LABEL VISIBLE, TRUEY,

SetCtriAttribute(block->mainmenu, MAIN light timer ATTR _INTERWVAL,LIGHT_TIM
E);

SetCtrlAttribute(block->mainmenu, MAIN lipht oimer ATTE. ENABLED, TELE),
SetCtrlAttribute(block->mainmenu,MAIN_timeout_timer,
ATTR_ENABLED, FALSE),

break;
}
case MAIN campwr: /* MAIN: toggle
camera power */
{
GetCtrlVal(block->mainmenu,MAIN campwr,&work);
if(work==1)
{
m_ecode = send con(block); /* turn camera power ON */
}
else
{
m_ecode = send_cof(block), /* turn camera power OFF */
3
break;
}
case MAIN_cntlpwr: /* MAIN: toggle
controller power */
{
GetCtrl Val(block->mainmenu,MAIN_cntlpwr,&work);
ifiwork==1)
{
m_ecode = send_pon(block);
}
else
{
m_ecode = send_pof{block);
}

break;
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}
case MAIN_shutter: /* main: start exposure */
{
SetCtriAttribute(block->mainmenu, MAIN abort, ATTR DIMMED,FALSE);,
I SetCtrlAttnbute(block->mainmenu,MAIN dma_led,
ATTR_OFF_COLOR,VAL_YELLOW);,
SetCtrlVal (block->mainmenu MAIN shutter,FALSE);

block->dma_running = TRUE;
do_dma(block);
send_rrr(block);

break;

h

case MAIN_abort: o /* main: abort exposure */
m_ecode=send_abr(block);

SetCtrl Attribute(block->mainmenu, MAIN abort, ATTR_DIMMED,TRUE);
SetCtrlAttribute(block->mainmenu, MAIN_timeout_timer,
ATTR_ENABLED, FALSE),
break;

b

case MAIN reset: /* reset comm indicator lights
*/
{
SetCtrlAttribute(block->mainmenu MAIN errhight,
ATTR_LABEL VISIBLE, FALSE),
SetCurl Attribute(block->mainmenu MAIN _errlight, ATTR_DIMMED,
FALSE); :
SetCtriAttribute(block->mainmenu, MAIN tstlight,
ATTR_LABEL VISIBLE, FALSE}),
SetCtrlAttribute(block->mainmenu,MAIN_tstlight, ATTR_DIMMED,
FALSEY,
SetCtrlAttribute(block->mainmenu, MAIN_timeout,
ATTR_LABEL VISIBLE, FALSE),
SetCtrlAttribute(block->mainmenu, MAIN timeout, ATTR DIMMED,
FALSE);
SetCtrlVal(block->mainmenu,MAIN errlight, FALSE);
SetCtrlVal(block->mainmenu MAIN _tstlight FALSE);
SetCtrlVal(block->mainmenu,MAIN_timeout,FALSE});

SetCtriAttribute{block->mainmenu,MAIN timeout, ATTR_LABEL_VISIBLE, FALSE),
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SetCtrlAttribute(block->mainmenu, MAIN overrun,ATTR LABEL VISIBLE, FALSE),
SetCtrlAttribute(block->mainmenu,MAIN_overrun, ATTR_[DMMMEL,

FALSE);
SetCtrl Val(block->mainmenu,MAIN overrun,FALSE);
SetCtrlAttribute(block->mainmenu, MAIN abort ATTR_DIMMED TRUE},

SetCtrlAttribute(block->mainmenu,MAIN _timeout_timer,
ATTR_ENABLED, FALSE),

SetCtrlAttribute(block->mainmenu, MAIN_dma_led ATTR_OFF COLOE VAL BLUE),

block->incount=0;
block->outcount=0;

break;
}
default: : /* default trap */
{
error_message(block,"FEATURE NOT IMPLEMENTED THIS
VERSION"),
break;
} /* takes care of stubs not yet implemented */
}
if(m_ecode == ERROR)
{

SetCtrlVal(block->mainmenu,MAIN overrun,TRUE);

SetCtrlAttribute(block->mainmenu, MAIN overrun, ATTR_LABEL VISIELE, TELE];
}

return(0);

}

L L EEEEEEEEE L EELEEEE]

* END MESSAGE CRACKER FOR MAIN MENU
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* Message cracker for FILE menu
*
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int file_cracker(int event, DATABLOCK *block)

{
int source,
int m_ecode;
int work
switch(event)
{
case FILEMENU return: /* FILE: return */
{
HidePanel(block->filemenu),
return(0);
break;
}
case FILEMENU write_config: /* FILE: write config
file */
{
GetTextBoxLineLength(block->filemenu, FILEMENU_config_file, 0,
&m_ecode);
if(m_ecode <= 0)
{
error_message(block,"WRITE_CONFIG: INVALID FILE
NAME"),
return(0);
}

m_ecode = GetTextBoxLine(block->filemenu, FILEMENU_config_file,
0, block->instring);
m_ecode = config_write(block);

break;
}
case FILEMENU read_config: /* FILE: read config
file */
{
GetTextBoxLineLength(block->filemenu, FILEMENU _config_file, 0,
&m_ecode);

if(m_ecode <= 0)
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{
error_message(block,"READ CONFIG: INVALID FILE
NAME");
return(0);
}
m_ecode = GetTextBoxLine(block->filemenu, FILEMENU_config_file,
0, block->instring);
m_ecode = config_read(block);

break;
}
case FILEMENU set wd: /* FILE: set working
directory */
{
GetTextBoxLineLength(block->filemenu, FILEMENU _setwd, 0,
&m_ecode);
if(m_ecode <=0)
{
m_ecode = estab_dir(block);
/* on dropthru make data dirs in local */
return(0),
/* directory */
}
m_ecode =

GetTextBoxLine(block->filemenu, FILEMENU setwd,0,block->wdname),
/* get full name */

work=strlen(block->wdname),
/* ensure trailing backslash */

work--;
if(block->wdname[work]'=BACKSLASH) strcat(block->wdname,™\");

SplitPath(block->wdname,block->wddrive block->wddir,block->wdfile);
/* break it out */
strcat(block->wddir,block->wdfile);

/* make sure wddir has full dir name */

if(strlen(block->wddrive)>0)
/* if another drive, set drive letter */
{

if(block->wddrive[0]>0x60)
/* they don't make it easy */



{
block->wddrive[0] -= 0x60;

}

{
block->wddrive[0] -= 0x40;

}
SetDrive((int)(block->wddrive[0]));

}

m ecode = SetDir(block->wddir),
/* try to set the directory. If it fails */
if(m_ecode == FAILCODE)

else
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/* then make the directory and set it

*/
{
MakeDir(block->wddir);
SetDir(block->wddir);
}

m_ecode = estab_dir(block);
/* after all of that, make the data dirs */

if{(m_ecode == PASSED)

{
. block->fileset open = TRUE;
}

{
error_message(block,"ERROR ON CREATING

SUBDIRECTORIES"),

else

}
break;
}
default: /* default trap */
{
break;
} /* should
never happen but we'll ignore that for the moment */
}
if(m_ecode = ERROR)
{

SetCtrlVal(block->mainmenu,MAIN_overrun, TRUE);

SetCtrlAttribute(block->mainmenu, MAIN overrun ATTE LABEL VISIELE, TRUL),



* END MESSAGE CRACKER FOR FILE MENU

*
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* Message cracker for ERROR menu

*

*********#********/

int error_cracker(int event, DATABLOCK *block)

{
int source;
int m_ecode;
int work;
switch(event)
{
case ERRMSG _clear:
{
HidePanel(block->errormenu);
return(0);
break;
}
case ERRMSG exit:
{
HidePanel(block->errormenu);
close_program(block);

return(-1);

/* error: return */

/* error: exit right now */



234

}
default: /* default trap */
1} /* should
never happen but we'll ignore that for the moment */
}
return(0);

}

/* This is a service routine, not a cracker. However, it is a special case, so it is put here,
not elsewhere in

* the code. This routine displays the error message, as given to it by the routine which
had the error.

*/
void error_message(DATABLOCK *block, char *inmsg)

{
DisplayPanel(block->errormenu);
ResetTextBox(block->errormenu, ERRMSG msg,inmsg);
return;

}

R R
*

* END MESSAGE CRACKER FOR ERROR MENU
*
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* Message cracker for IMAGE menu
*

L T T e T L
i

int image _cracker(int event, DATABLOCK *block)
{

int source;
int m_ecode;
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nt work;

int work?2;

int work3;
WORD *wordptr;
int bytecolour;
int colour;
FILE *fps_indian;

char b _inbyte;

long dummy;
char cs workstr [80];

float fwork;
switch(event)
1
L
case IMAGE bump filter: /* the filter lights are just
lights */
{
block->filter moving = TRUE; /* start the filter moving */
block->active_filter target+-+; /* select the next filter */

if(block->active_filter_target>6) block->active filter target=1;

SetCtrlAttribute(block->imagemenu,IMAGE bump _filter, ATTR_CMD_BUTTON_COL
OR,VAL GREEN),
break;

}
case IMAGE return: /* IMAGE: return */

HidePanel(block->1magemenu);
return(0);
break;

}
case IMAGE save frame: /* IMAGE: save the active

frame */
{
if(block->fileset_open == FALSE)
{
error_message(block,"ERROR - FILE SET HAS NOT BEEN
INITIALIZED"),
return(0);
}
m_ecode=MakeFits(block);
break;

}
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case IMAGE load ramp:

{
if(block->framel_active = TRUE) wordptr=block->dmal_array;

if(block->frame2_active == TRUE) wordptr=block->dma2_array;
work3=0;
for(work=0;work<NCOLS*NROWS;work++)
{
*wordptr=( WORD)work3;
wordptr++;
work3+=4;
}
break;

}
case IMAGE send sex: ' /* IMAGE: set the exposure

timer */

{
GetCtrlVal(block->imagemenu,IMAGE exp_tim,&(block->exp tim));
SetCtrlVal(block->debugmenu,DEBUG exp tim,block->exp tim);
m_ecode = send_sex(block);
break;
}

case IMAGE_auto_sel:

{
SetCtrl Val(block->1magemenu,IMAGE auto_sel, FALSE);,

error_message(block,"CANNOT AUTOLOAD POSITION: FUNCTION
NOT IMPLEMENTED");

return(0);
break;
}
case IMAGE send sb2: /* set video board bias */
{ /* this routine

assumes || 10V bias voltage */
GetCtriVal(block->imagemenu,IMAGE bias, &work); /* get
the value in millivolts */
fwork = work;
/* convert to floating point */
fwork = fwork / 1000.0;
/* convert to volts */
fwork +=5.0;
/* add offset */
fwork = fwork / 10.0;
/* correct for range */
fwork = fwork * 4096,



/* convert to bits */
work = fwork;
/* convert to fixed point */
work = work & 0x00000FFF;
/* ensure it is properly masked */
block->bias = work;
/* save */
send_sb2(block);
/* and send */
break;
}
case IMAGE send sgn:
up the integration

Preamp Voltage, those are read from the

{
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/* Set ADC gain. Since this word also picks

* speed and the Read

* display as well
*/

GetCtrlVal(block->imagemenu,IMAGE gain, &work);

switch(work)
/* this gets the gain */

{

case [I:

{
block->gain = 0x00000007;

break;
}

case 2:

{
block->gain = 0x0000000B;

break;
}

case 3:

{
block->gain = 0x0000000D;

break;
}

case 4.
{
block->gain = 0x0000000E;
break;

}

/* unity gain */

/* gain of 2.0 */

/* gain of 4.75 */

/* gain of 9.50 */
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GetCtrlVal(block->imagemenu,IMAGE integrate,&work); /* pick
up the integrate flag */
switch(work)
{
case O: /* slow integration */
{

block->gain += 0x00000000,
/* this may seem strange, but it allows flexibility */

break;
}
case 1. /* fast integration */
{
block->gain += 0x00000100;
break;
}
}
GetCtrlVal(block->imagemenu,IMAGE preamp,&work), /* pick
up preamp output enable flag */
switch(work)
{
case O: /* preamplifier output off */
{

block->gain += 0x00000000;
/* this may seem strange, but it allows flexibility */
break;

}

case 1: /* preamplifier output on */
{
block->gain += 0x00000400;
break;
}

}

send_sgn(block);
break;

}
case IMAGE_load_indian:
/* load test pattern */

/* doesn't have to be an indian */
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/* just has to have exactly 12288
bytes */

{
GetCtrl Val(block->setupmenu,SETUP _tpfile,cs_workstr);
m_ecode = GetFilelnfo(cs_workstr,&dummy),
/* first, check that file is available */
if(m_ecode != TRUE)

{
error_message(block,"CANNOT FIND TEST PATTERN");

return(SUCCESS);
/* returning a FAILCODE would be the right

* thing to do, but it would kill the
program.

* instead, return this amd they can
read

* the error message

*/
}

fps_indian = fopen(cs_workstr,"r");

GetCtrlVal(block->1magemenu,IMAGE_framesel,&work);
switch(work)

{

case 1:
{
wordptr=block->dmal _array;
/* wipe the array */
for(work=0; work<NROWS;work++)

{
for(work2=0,work2<NCOLS;work2++)
{
*wordptr = 0x00;
3
}

wordptr=block->dmal_array;

/* move down into image */
wordptr+=2048;
for(work=0;work<INDIAN FILE SIZE;work++)



{

b_inbyte = getc(fps_indian);

bytecolour = (int)b _inbyte;

bytecolour = bytecolour * 256;

*wordptr = (unsigned short int)bytecolour;

wordptr++;
}
break;
}
case 2:
{
wordptr=block->dma2_array;
/* wipe the array */
for(work=0; work<NROWS;work++)
f{'or(work2=0;work2<NCOLS;work2++)
iwordp’tr = 0x00;
}
}

wordptr=block->dma?2_array;

/* move down into image */
wordptr+=20438;
for(work=0;work<INDIAN FILE SIZE;work++)

{

b_inbyte = getc(fps_indian);

bytecolour = (int)b_inbyte;

bytecolour = bytecolour * 256;

*wordptr = (unsigned short int)bytecolour;

wordptr++;
}
break;
}
}
fclose(fps_indian);
break;
}
case IMAGE _framesel: /* IMAGE: select active
frame */
{

GetCtrlVal(block->imagemenu,IMAGE _framesel,&work),
switch(work)
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{

case 1:

{
block->framel_active = TRUE;

block->frame2_active = FALSE;
SetCtrlVal(block->imagemenu,IMAGE _framel led, TRUE),

SetCtrlVal(block->imagemenu,IMAGE frame2 led,FALSE);
break;
}

case 2:

{
block->framel _active = FALSE;

block->frame2_active = TRUE;
SetCtrlVal(block->imagemenu,IMAGE framel led, FALSE),

SetCtrlVal(block->imagemenu,IMAGE frame2 led, TRUE);
break;
}
}
break;

}
case IMAGE display frame: /* IMAGE: load and display active

frame */

{
GetCtrlVal(block->imagemenu,IMAGE _framesel,&work);

switch(work)

{

case 1:
{
wordptr=block->dmal array,
for(work2=0;,work2<NCOLS;work2++)

{
for(work3=0;work3<NROWS;work3++)

{

PointSet(&(block->frame1point),work3,work2);
bytecolour = (int)(*wordptr)/256;
colour= (int)(bytecolour*256*256 +
bytecolour*256 + (bytecolour));
wordptr++;
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SetCtrlAttnibute(block->imagemenu,IMAGE _framel, ATTR_PEN_COLOR,colour);
SetCtriAttribute(block->1magemenu, IMAG
E framel ATTR PEN_FILL_COLOR,colour),

CanvasDrawPoint(block->imagemenu,
IMAGE _framel, block->frame I point);
: }
}

SetCtriAttribute(block->mainmenu, MAIN dma_led ATTR
_OFF_COLOR,VAL BLUE),

break;

3

case 2:
{
wordptr=block->dma2_array;
for(work2=0;work2<NCOLS;work2++)
{
for(work3=0, work3<NROWS;work3++)

{

PointSet(&(block->frame2point),work3,work2);
bytecolour = (int)(*wordptr)/256;
colour= (int)}(bytecolour*256*256 +
bytecolour*256 + (bytecolour));
wordptr++;

SetCtrlAttribute(block->imagemenu,IMAGE_frame2 ATTR_PEN _COLOR colour);

SetCtriAttribute(block->imagemenu, IMAG
E frame2,ATTR PEN FILL COLOR,colour);

CanvasDrawPoint(block->1imagemenu,
IMAGE frame2, block->frame2point);

H

}
SetCtrlAttribute(block->mainmenu,MAIN dma_led, ATTR

_OFF_COLOR,VAL_BLUE);

break;
$
}
break;
}
default: /* default trap */
{} /* should

never happen but we'll ignore that for the moment */



}
if(lm ecode — ERROR)

{
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SetCtrlVal(block->mainmenu,MAIN overrun,TRUE);

SetCtrlAttribute(block->mainmenu MAIN overrun ATTE. LABCL VISIBLE, TRUE],

}
return(0);

}

/********************
*

* END MESSAGE CRACKER FOR IMAGE MENU

*
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/*******************
*

* Message cracker for SETUP menu

*
K ok o ok o o ke o ok ok ok ke ko

int setup_cracker(int event, DATABLOCK *block)
.{ :

int source;

int m ecode;

int work;

this can do is return. It loads strings and stuff for the FITS

only control is the return.

switch(event)
{
case SETUP return:

{

HidePanel(block->setupmenu);
return(0);

/* note: all
* files, but the

*/

/* setup: return */



break;
}
case SETUP _init: /* setup: init filter port
number */
{

OutPort(block->port_base + PORT D_OFFSET,
PORT CONTROL_MASK);

break;
3
default: /* default trap */
{} /* should
never happen but we'll ignore that for the moment */
} 1
if(m_ecode = ERROR)
{

SetCtrlVal(block->mainmenu,MAIN overrun,TRUE);

744

SetCtriAttribute(block->mainmenu MAMN overrun ATTE. LABEL VISIBLE. TRUE)

}
return(0);

}

;***###*t*t*t###*****

*

* END MESSAGE CRACKER FOR SETUP MENU
*

*******************/

/********************

*

* MESSAGE CRACKER FOR DEBUG MENU
*
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int debug_cracker(int event, DATABLOCK *block)

int source;
int m_ecode;

int work;
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unsigned int  address;

switch(event)
{
case DEBUG return: /* DEBUG: return to main
menu */
{
HidePanel(block->debugmenu);
break;
}
case DEBUG send_tst: /* DEBUG: send the test
message */
{
m_ecode = send_tst(block);
break;
}
case DEBUG send_err: v /* DEBUG: send the error
message */
{
m ecode = send_err(block);
break;
}
case DEBUG send_sex: ‘ /* DEBUG: set the exposure
timer */
{
GetCtrlVal(block->debugmenu,DEBUG exp_tim,&(block->exp_tim)),
SetCtrlVal(block->imagemenu,IMAGE _exp_tim,block->exp_tim),
m_ecode = send sex(block),
break;
}
case DEBUG send_ldw: /* DEBUG: send the latch
word */
{

GetCtrlVal(block->debugmenu,DEBUG _port_flags,&(block->port_flags));
m_ecode = send_ldw(block),

break:;
)
case DEBUG _send_rst: /* DEBUG: reboot the
controller */
{

m_ecode = send_rst(block);
break;
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}
case DEBUG send_osh: /* DEBUG: open shutter */

{
m_ecode = send_osh(block);
break;

)
case DEBUG send_csh: /* DEBUG: close shutter */

{
m_ecode = send csh(block);
break;
}
case DEBUG send wrm: /* DEBUG: send write
memory */
{

m ecode = send_wrm(block);
break;
}
case DEBUG_send_rdm: /* DEBUG: send read
memory */
{
m_ecode = send_rdm(block);
break;
}
case DEBUG _institution: /* DEBUG: get institution
code */
{
m_ecode = send _institution(block),
break;
}

case DEBUG _firmware: /* get firmware version */
{
m_ecode = send_firmware(block);
break;
}

case DEBUG _sread: /* sequential read memory */
{
GetCtrlVal(block->debugmenu, DEBUG_address,&address);
address++;
if(address >= 0x10000) address = 0;
SetCtriVal(block->debugmenu,DEBUG _address,address),
m_ecode = send_rdm(block);
break;

}
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case DEBUG whiterat: /* get white rat status */

{

work = block->whiterat;
GetCtrlVal(block->debugmenu, DEBUG_whiterat,&(block->whiterat)),
work = block->whiterat;
if((work == FALSE) && (block->whiterat == TRUE))
{

OpenComConfig(1,"COM1", 9600,0,8,1,0,0);
sprintf(block->outstring, " \nWHITE RAT STARTED\n\r"),
ComWrt(1,block->outstring,strlen(block->outstring));

}
break;
}
default: /* default trap */
{3 /* this can
happen if the numerics are scrolled, so should not count as an error */
}
if(m_ecode = ERROR)
{

SetCtrlVal(block->mainmenu,MAIN overrun,TRUE);

SetCtrlAttribute(block->mainmenu, MAIN_overrun, ATTR_LABEL_VISIELE, TRLUIE);
}
if(m_ecode == ERROR)

{
SetCtrlVal(block->mainmenu,MAIN overrun, TRUE);

SetCtrlAttribute(block->mainmenu, MAIN overrun ATTR LABEL VISIBLE TRUE),
}
return(0);

}

/****************

*

* END DEBUG MENU MESSAGE CRACKER
L

****F**thﬁﬁﬁhﬁ/

R P PR LT LL)
*

* Message cracker for FILTER menu

*
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int filter_cracker(int event, DATABLOCK *block)

{
1nt source;
it m_ecode;
tnt work;
switch(event)
{
case FILTER return: /* filter: return */
{
HidePanel(block->filtermenu),
return(0);
break;
}
case FILTER stop wheel: : /* same thing as turn power
oft */
{
block->filter moving = FALSE;
SetCtrIVal(block->mainmenu, MAIN_filter_power, FALSE);
break;
}
case FILTER _seek home:
{
block->active_filter number = -99;
block->active filter target=1;
SetCtrlVal(block->filtermenu, FILTER home found led,
FALSE);
SetCtrlVal(block->filtermenu, FILTER_blank_led,
FALSE);
SetCulVal(block->filtermenu, FILTER empty led,
FALSE);
SetCtrlVal(block->filtermenu, FILTER_filter 1 led,
FALSE);
SetCtrlVal(block->filtermenu, FILTER filter 2 led,
FALSE);
SetCtrlVal(block->filtermenu, FILTER filter 3_led,
FALSE);
SetCtr]Val(block->filtermenu, FILTER_filter_4_led,
FALSE);

SetCtrlVal(block->filtermenu, FILTER moving_led,
TRUE),



SetCtrlVal(block->filtermenu, FILTER stopped led,

FALSE);
block->filter_moving = TRUE;
break;

}
case FILTER _seek_blank:

{

if(block->active_filter number = 1)
{
return(0);
}
block->active filter target=1;
block->filter moving = TRUE,
break;

}
case FILTER seek empty:

{

if(block->active_filter number = 2)
{
return(0);
}
block->active_filter target = 2;
block->filter moving = TRUE,
break;

}
case FILTER seek filter 1:

{

if(block->active_filter number = 3)
{
return(0);
}
block->active_filter_target =3;
block->filter moving = TRUE;
break;

}
case FILTER seek filter 2:

{

if(block->active_filter number == 4)
{
return(0);
}
block->active_filter target = 4;
block->filter moving = TRUE;

249



break;

}
case FILTER seek filter 3:

{
if(block->active_filter number == 5)
{
return(0);
}
block->active filter target=35;
block->filter moving = TRUE;
break;
}
case FILTER seek filter 4:
{
if(block->active_filter number = 6)
{
return(0);
}
block->active filter target = 6;
block->filter moving = TRUE,;

break;
}
default: /* default trap */
{} /* should
never happen but we'll ignore that for the moment */
}
if(m_ecode == ERROR)
{

SetCtrlVal(block->mainmenu,MAIN_overrun,TRUE);

SetCtrlAttribute(block->mainmenu,MAIN_overrun,ATTR _LABEL VISIBLE,TRUE):

}

return(0);

}

JhkRERERERR e A kg
*

* END MESSAGE CRACKER FOR FILTER MENU
%
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* Message cracker for ABOUT menu
k]

ii‘i‘ﬂ*'ﬁﬂﬂ**ﬁﬁ***/

int about_cracker(int event, DATABLOCK *block)
{

int source;
int m_ecode;

int work;
/* note: all
this can do is return.*/
switch(event)
{
case ABOUT _return: /* ABOUT: return */
HidePanel(block->aboutmenu);
return(0);
break;
}
default: /* default trap */
{3 /* should
never happen but we'll ignore that for the moment */
}
return(0);

}

[/ ek e e e e e o e e e e e e el de e

*

* END MESSAGE CRACKER FOR ABOUT MENU
%*

*******************/
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initial system setup.

BEGIN INITIALIZATION ROUTINES
These are the routines called in main() when doing the
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* INIT WINDOWS

*tt*ht*ﬂﬂﬂﬂhhi

* This routine initializes the screens and opens the main

* screen.
*

Sk

int init_windows (DATABLOCK *block)

f
!

int work, work1, work?2;
Winhndl handle;
handle */

Bool fontsel;

selection */

char  workstr [81];
1nt file status;

interrogation function */

long file size;

interrogation function */

int file_handle;

we have been here before

load screen initialization data from the file.

not been here before, we need to run the

selection routine.

/* standard work variables */
/* a local window

/* a toggle used in font

/* a work string */
/* status return for file

/* file size return for file
/* if we can access this file
* and can

* if we have

* font



253

/* First, open and display the main menu, then open
* and display the startup screen.
* After all the rest of the screens load and the indicators are set up,
* hide the startup screen. It will never be called again and represents a
* memory leak, but at least the user will know the program didn't go off to
* never-never land.
*/
block->mainmenu = LoadPanel(0,"main.uir" , MAIN);
DisplayPanel(block->mainmenu),
handle = LoadPanel(block->mainmenu,"startup.uir”, STARTUP),
DisplayPanel(handle);

/* then, open but do not display the rest of the menu system */
block->debugmenu = LoadPanel(block->mainmenu,"debugmenu.nir”, DEBUG);
block->filemenu = LoadPanel(block->mainmenu,filemenu.uir", FILEMENU);
block->errormenu = LoadPanel(block->mainmenu,"errmenu.uir", ERRMSG),
block->imagemenu = LoadPanel(block->mainmenu,"imagemenu. uir”, IMAGE);
block->setupmenu = LoadPanel(block->mainmenu,"setupmenu.uir”, SETUP);
block->filtermenu = LoadPanel(block->mainmenu,"filtermenu.uir" FILTER),
block->aboutmenu = LoadPanel(block->mainmenu, about uir", ABOUT),

/* set up and clear canvases in imagemenu */
CanvasDefaultPen(block->imagemenu,IMAGE framel),
CanvasDefaultPen(block->imagemenu,IMAGE _frame2);
block->framel active = TRUE;

block->frame2_active = FALSE;

SetCtrlAttribute(block->imagemenu,IMAGE _framel_led, ATTR_ON_COLOR,VAL_GR
ISzeilg'zl;'lAttrib ute(block->imagemenu,IMAGE framel led ATTR_OFF_COLOR,VAL R
}S?zétrlAttribute(block->imagemenu,[MAGE_frameZ_led,ATTR_ON_COLOR,VAL*GR
lSi‘ftlf\l?;lﬁnttribute(block->imagemenu,]MAGE_framez_led,AT’I‘R_OFF_COLOR,VAL_R
]SEZ()Z;UIVal(block->imagemenu,MAGE__framel_led,TRUE);
SetCtrlVal(block->imagemenu,IMAGE_frame2 led FALSE),
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/* set up the interval timers */
SetCtrlAttribute(block->mainmenu,MAIN_timeout_timer, ATTR_INTERVAL, TIMEOU
T TIME),

SetCtrl Attribute(block->mainmenu,MAIN timeout timer, ATTR_ENABLED,FALSE}),

SetCtrlAttribute(block->mainmenu, MAIN _light timer, ATTR_INTERVAL,LIGHT_TIM
E);
SetCtriAttribute(block->mainmenu, MAIN light timer, ATTR_ENABLED,FALSE);

SetCtrlAttribute(block->mainmenu, MAIN timeout,ATTR_OFF COLOR,VAL LT GR
AY),

SetCrrlAttribute(block->mainmenu, MAIN timeout, ATTR_ON_COLOR, VAL RED);
SetCtrilAttribute(block->mainmenu, MAIN timeout ATTR_LABEL BGCOLOR,VAL R
ED),
SetCtrlAttribute(block->mainmenu, MAIN timeout, ATTR LABEL_ COLOR,VAL_WHI
TE).
SetCtrlAttribute(block->mainmenu, MAIN timeout, ATTR LABEL_ VISIBLE,FALSE),
SetCtrlVal {(block->mainmenu, MAIN timeout,FALSE);

/* set up the indicator lights */
SetCtrlAttribute(block->mainmenu, MAIN errlight ATTR_OFF COLOR,VAL LT GRA
Y);

SetCtrlAttribute(block->mainmenu MAIN errlight ATTR_ON_COLOR, VAL_RED);
SetCtrlAttribute(block->mainmenu,MAIN_errlight ATTR_LABEL BGCOLOR, VAL R
ED);

SetCtrlAttribute(block->mainmenu,MAIN_errlight, ATTR_LABEL_COLOR,VAL _WHI

TE),
SetCtrlAttribute(block->mainmenu, MAIN errlight, ATTR LLABEL_VISIBLE FALSE),
SetCtrlVal (block->mainmenu,MAIN errlight, FALSE),

SetCtrlAttribute(block->mainmenu, MAIN tstlight ATTR OFF COLOR,VAL LT GRA
Y);

SetCtrlAttribute(block->mainmenu, MAIN tstlight ATTR_ON_COLOR,

VAL YELLOW);
SetCtrlAttribute(block->mainmenu, MAIN_tstlight ATTR_LABEL BGCOLOR,VAL_YE
LLOW);
SetCtrlAttribute(block->mainmenu, MAIN _tstlight ATTR LABEL COLOR,VAL BLUE

);
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SetCtrlAttributc(b1ock->mainmenu,MAIN_tstlight,ATTR_LABELﬂVISIBLE,F ALSE);
SetCtrlVal {block->mainmenu, MAIN tstlight FALSE);

SetCtrlAttribute(block->mainmenu, MAIN donelight ATTR_OFF COLOR, VAL LT_G
RAY),

SetCtrlAttribute(block->mainmenu, MAIN donelight ATTR_ON_COLOR,

VAL GREEN);

SetCtriAttnibute(block->mainmenu, MAIN donelight ATTR LABEL. BGCOLOR,VAL_
BLACK),
SetCtrlAttribute(block->mainmenu, MAIN donelight ATTR_LABEL _COLOR,VAL_WH

ITE);
SetCtrlAttribute(block->mainmenu,MAIN_donelight, ATTR_LABEL VISIBLE,FALSE);
SetCtriVal {block->mainmenu, MAIN donelight,FALSE),

/* set the main menu indicator lights for initial status */
SetCtriAttribute(block->mainmenu,MAIN errlight, ATTR LABEL VISIBLE, FALSE);
SetCtrlAtiribute(block->mainmenu,MAIN errlight, ATTR_DIMMED, FALSE};
SetCtrlAttribute(block->mainmenu MAIN tstlight, ATTR_LABEL_VISIBLE, FALSE);
SetCtrlAttribute(block->mainmenu,MAIN_tstlight, ATTR_DIMMED, FALSE),
SetCtrlAttribute(block->mainmenu,MAIN timeout, ATTR_LABEL VISIBLE, FALSE),
SetCtrlAttribute(block->mainmenu, MAIN_timeout, ATTR_DIMMED, FALSE),
SetCtrlVal(block->mainmenu, MAIN_errlight, FALSE);
SetCtrlVal(block->mainmenu, MAIN _tstlight, FALSE);
SetCtrlVal(block->matnmenu, MAIN timeout,FALSE);
SetCtrlAttribute(block->mainmenu, MAIN timeout, ATTR_LABEL VISIBLE, FALSE);

SetCtriAttribute(block->mainmenu,MAIN overrun ATTR_OFF_COLOR,VAL LT GR
AY);

SetCtriAttribute(block->mainmenu,MAIN overrun,ATTR_ON_COLOR,VAL _RED),
SetCtriAttribute(block->mainmenu,MAIN overrun, ATTR_LABEL BGCOLOR,VAL R
ED),
SetCtriAttribute(block->mainmenuy, MAIN overrun, ATTR_LABEL COLOR,VAL_WHI
TE);

SetCtrlAttribute(block->mainmenu,MAIN overrun,ATTR LABEL_VISIBLE, FALSE);
SetCtrlAttribute(block->mainmenu,MAIN overrun, ATTR DIMMED, FALSE);
SetCtriVal(block->mainmenu,MAIN overrun,FALSE);

/* power lights */
SetCtrl Attribute(block->mainmenu,MAIN cntlpwr, ATTR_OFF_COLOR,VAL RED);
SetCtrlAttribute(block->mainmenu, MAIN cntlpwr, ATTR_ON_COLOR,VAL GREEN),

SetCtriAttribute(block->mainmenu, MAIN campwr,ATTR_OFF_COLOR,VAL_YELLO
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W,
SetCtrlAttribute(block->mainmenu, MAIN campwr,ATTR_ON_COLOR,VAL_YELLO
W),

/* dim the abort key in the shutter control */

SetCtriAttribute(block->mainmenu, MAIN abort ATTR DIMMED, TRUE);

/* set up indicator light for DMA status */
/* this will always be false. It will show several colours, depending on
* what the DMA transfer is doing at the time.

* Possible values are: BLUE: dma not active

* YELLOW: dma active, not complete,
first transter

* YELLOW: dma active, not complete,
second transfer

* GREEN: dma complete

* RED: dma error

*/
SetCtrlAttribute(block->mainmenu, MAIN dma_led ATTR_OFF_COLOR,VAL_BLUE},
SetCtrlVal (block->mainmenu, MAIN dma led FALSE),

/* set up the indicator lights for the filter menu */

SetCtrlAttribute(block->filtermenu, FILTER_home_found led, ATTR_OFF_COLOR,
VAL RED),

SetCtrlAttribute(block->filtermenu, FILTER _home found led, ATTR_ON_COLOR,

VAL_GREENY});

SetCtrlAttribute(block->filtermenu, FILTER_blank_led, ATTR_OFF_COLOR,
VAL GRAY),

SetCtriAttribute(block->filtermenu, FILTER blank led, ATTR_ON_COLOR,

VAL GREEN),

SetCtrlAttribute(block->filtermenu, FILTER empty_led, ATTR_OFF_COLOR,
VAL GRAY);

SetCtrlAttribute(block->filtermenu, FILTER empty_led, ATTR ON_COLOR,

VAL_GREENY),

SetCtrl Attribute(block->filtermenu, FILTER filter 1 led, ATTR_OFF_COLOR,
VAL GRAY);

SetCtrlAttribute(block->filtermenu, FILTER filter 1 led, ATTR_ON_COLOR,
VAL GREEN):
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SetCtriAttribute(block->filtermenu, FILTER filter 2 led, ATTR_OFF_COLOR,
VAL_GRAY),

SetCtrl Attribute(block->filtermenu, FILTER filter 2 led, ATTR_ON_COLOR,
VAL GREEN);

SetCtrlAttribute(block->filtermenu, FILTER filter 3 led, ATTR_OFF_COLOR,
VAL GRAY),
SetCtrl Attribute(block->filtermenu, FILTER filter_3_led, ATTR_ON_COLOR,
VAL _GREEN}),

SetCtriAttribute(block->filtermenu, FILTER_filter 4 led, ATTR_OFF_COLOR,
VAL _GRAY);

SetCtrlAttribute(block->filtermenu, FILTER filter_4_led, ATTR_ON_COLOR,
VAL GREENY):;

SetCtrlAttribute(block->filtermenu, FILTER moving led, ATTR OFF C
OLOR, VAL _GRAY);

SetCtrlAttribute(block->filtermenu, FILTER moving led, ATTR_ON_COLOR,
VAL GREEN);

SetCtriAttribute(block->filtermenu, FILTER_stopped_led, ATTR OFF C
OLOR, VAL_GRAY),

SetCtrlAttribute(block->filtermenu, FILTER stopped led, ATTR_ON_COLOR,
VAL GREEN);

/* after all the above, load the menu bar for the main menu */

block->menuhandle = LoadMenuBar(block->mainmenu, "MAIN, UIR" MENU);
SetMenuBarAttribute(block->menuhandle, MENU _help,

ATTR CALLBACK_DATA block),
SetMenuBarAttribute(block->menuhandie, MENU about, ATTR _CALLBACK DATA,b]
ock);
SetMenuBarAttribute(block->menuhandle MENU legal ATTR CALLBACK DATAblo
ck);

SetMenuBarAttribute(block->menuhandle, MENU hist,
ATTR_CALLBACK_DATA block);

/* last thing to do is to get rid of the startup panel
*f

HidePanel(handle),

return(0);

}
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* INIT_OBJECT

* Initializes the block object
]

LR b L bt 2 bt L L I

int init_object(DATABLOCK *block)
{

/* the window handles do not need to be initialized, so ignore them. */

strepy(block->message,"STARTUP MESSAGE"),
strcpy(block->wdname,"");
strcpy(block->wddrive,"");
strepy(block->wddir,"");

strcpy(block->wdfile,"");

block->fileset open = FALSE;

block->homedrive = 3; /* set to drive
C*
strepy(block->homedir,"\\ircamera\\"); /* set to IRCAMERA */

block->dma_running = FALSE;

block->framel_active = TRUE,

block->frame2_active = FALSE;
strepy(block->timestamp1,"UNINITIALIZED TIMESTAMP");
strepy(block->timestamp2, "UNINITIALIZED TIMESTAMP"),
strcpy(block->timehack,"UNINITIALIZED TIMESTAMP"),

block->exp_tim = 0;
block->port_flags = 0;
block->bias = 0;
block->gain = 0;

block->outcount = 0;
block->outptr = block->outbuffer;
block->outarm = FALSE,

block->return_expected = FALSE; /* no return from controller expected on
start */

block->incount = 0;

block ->inptr = block->inbuffer;



block->inarm = FALSE;

block->flatctr = 0;
block->darkctr = 0;
block->backctr = 0;
block->imagectr= 0;

block->whiterat = FALSE;

block->home found = FALSE;
block->active filter number = -99;
block->active_filter_target = -99;
block->filter_power = FALSE;
block->filter_ moving = FALSE;

block->port_base = 0;
block->oldseconds = 0;

return(SUCCESS);
}

3 2k o ok ke ok 3K ok 3¢ 3k ok ok ok ok ok k.
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* INIT_SPECTRAL

* Initializes the Spectral Instruments interface card

E ]
AdA AR AR AR AR |

int init_spectral( DATABLOCK *block)

{
DWORD retval;

BYTE err;

block->inptr=block->inbuffer;
block->outptr=block->outbuffer;
block->dma_running = FALSE;

retval = 99L;
block->inptr=block->inbuffer;

239
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block->outptr=block->outbuffer;
retval=install_issftDEVICE_ID, VENDOR_ID, INDEX ID),

err=<(BYTE )retval & OxFF,
if(err)
{
sprintf(block->inbuffer,"SPECTRAL SYSTEMS BOARD ERROR. CODE IS
%d" err);
error_message(block,block->inbuffer);
}
// if(block->whiterat == TRUE)
{

OpenComConfig(1,"COM1", 9600,0,8,1,0,0);
sprintf(block->outstring,"\nIN init spectral. Install isr return value is
%08x\n\r" retval);
ComWrt(1,block->outstring,strlen(block->outstring));
if(err)
{
sprintf(block->outstring,"\n\wrERROR: SPECTRAL SYSTEMS BOARD
NOT FOUND. CODE IS %d\n\r" err);
ComWrt(1,block->outstring,strlen(block->outstring));
return(ERROR);

}
}

/* put error trapping here */

block->outarm=FALSE,
block->inarm = FALSE,;
block->incount = 0;
block->outcount=0;

init_ com(BAUD, PARITY, BITS, STOP, BUFFERSIZE),
clear buff();

return(retval);

}
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H*************************************************************************

* ALLOCATE BUFFERS () - Allocate memory for the various program arrays.

L L e e T o e e O A A A e A T i R T L T T Y

/
int allocate buffers (DATABLOCK *block)

{

int Xx;

/* there are only two in this setup. Selection is controlled in the image submenu */

/* Allocate a buffer for the DMA framel */
if (!(block->dmal_array = mallocQNROWS * NCOLS * BYTES_PER_PIX)))

{
return(DMA_ARRAY1 ALLOCATION FAILURE);

}

/* Allocate a buffer for the DMA frame2 ¥/
if (I(block->dma2_array = malloc(NROWS * NCOLS * BYTES_PER PIX)))

{
return(DMA_ARRAY2_ALLOCATION FAILURE),

}

for (xx=0; xx<NROWS*NCOLS; xx++)

{
*(block->dmal _array) = 0x0000;

*(block->dma2_array) = 0x0000;
}

return(PASSED);
}

o o o e R R R ok

*

* END INITIALIZATION ROUTINES

*
****************************************************************/



3900 3 ok o 3k sk 3k e 3 35 ke e ke ke sk s s sk i ok ok ok sk ok e o e o e e e sk o ok ok sl ok kR ok Ok G B kR R R R R R

*
x

3k e e 3¢ e e 3k o Ak ok 2 ke e e e e e e Ak e e Ak e ke e e e e e ke e ke ol e e e Sk o ke e e e e e e e e o e e e ke e o R o o o

BEGIN SERVICE ROUTINES
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* ESTAB DIR () - Establishes the directory structure.
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/

int estab_dir (DATABLOCK *block)

{

if((stremp(block->wdname, "NULL")) == 0)

else

{
mkdir ("backs");

mkdir ("darks");
mkdir("flats");
mkdir("images");

}

{

if(chdir (block->wdname)!= FALSE)
{
mkdir (block->wdname),

chdir (block->wdname);
}
mkdir ("backs");
mkdir ("darks"),
mkdir("flats");
mkdir("images");
}

block->flatctr=0;
block->darkctr=0;
block->backctr=0;
block->1magectr=0;
return(PASSED);,

}
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e

L]

* DMA INTERFACE ROUTINES (lifted from Spectral Systems sample code, as

modified to fit our needs )
*

************************#**#*#*f

void do dma(DATABLOCK *block)

{
SetCtrlAttribute(block->mainmenu,MAIN dma led ATTR OFF COLOR, VAL YELLO
Ww);
if(block->framel_active == TRUE)

L

init dma(NROWS, NCOLS, block->dmal array); /* set up the DMA
array */

start_dma(0), /* start
DMA in non-video mode */

b
if(block->frame2_active == TRUE)

i

init dma(NROWS, NCOLS, block->dma2_array), /* set up the DMA
array */

start_dma(0); /* start

DMA in non-video mode */

¥
return;

|
void quit_dma()

1
end dma(),
return;

;

JessdgkpakkbkkkkkrhhkhRRadssRgas

L
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* STUBS

*
*******************************/

int close_program(DATABLOCK *block)
{

SetDrive(block->homedrive);
SetDir (block->homedir);
remove_1sr();
DiscardPanel(block->mainmenu),
return (EXIT);

}

int send_osh(DATABLOCK *block)

{
if(block->outarm == FALSE)

{

strepy(block->outbuffer,"OSH ");

block->outbuffer[5] = CR;

block->outarm = TRUE;

block->outcount = 6,

block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu, MAIN timeout_timer, ATTR_INTERVAL,
(double)1);

SetCtrlAttribute(block->mainmenu, MAIN_timeout timer, ATTR_ENABLED,
TRUE),

return(PASSED),

}
return(ERROR);

}

int send _csh(DATABLOCK *block)

{
if(block->outarm == FALSE)

{

strepy(block->outbuffer,"CSH ");
block->outbuffer[5] = CR,
block->outarm = TRUE;
block->outcount = 6;



block->outptr = block->outbuffer;
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SetCtrlAttribute(block->mainmenu, MAIN timeout_timer, ATTR INTERVAL,

(double)1);

SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR _ENABLED,

TRUE),
return(PASSED);

}
return(ERROR);

}

int  send wrm(DATABLOCK *block)

{

unsigned int  address;

unsigned int value;

int memsel;
int work;

if(block->outarm = FALSE)
{
GetCtrlVal(block->debugmenu,DEBUG _address,&address);
GetCtrl Val(block->debugmenu,DEBUG value, &value);
GetCtrl Val(block->debugmenu, DEBUG memsel, &memsel);

strcpy(block->outbuffer," WRM"),
switch(memsel)

{
case PROGRAM MEMORY:
{
block->outbuffer[3] = 0x10;
break;
}
case X MEMORY:
{
block->outbuffer[3] = 0x20;
break;

)
case Y _MEMORY:

1
block->outbuffer[3] = 0x40;
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break;
}
}

block->outbuffer[4] = (address & 0x0000FF00) >> 8 ;
block->outbuffer{S] = (address & 0x000000FF) .
block->outbuffer[6] = (value & 0x00FF0000) >> 16;
block->outbuffer[7] = (value & 0x0000FF00) >> 8 ;
block->outbuffer{8] = (value & 0x000000FF) ;
block->outbuffer[9] = 0x20;
block->outbuffer[10]= 0x20;
block->outbuffer[11] = CR;
block->outarm = TRUE;
block->outcount = 12;

block->outptr = block->outbuffer;
SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR_INTERVAL,

(double)1);

SetCtrlAttribute(block->mainmenu, MAIN timeout_timer, ATTR_ENABLED,

TRUE);

return(PASSED);
}

return{ERROR);
3

int send rdm(DATABLOCK *block)
{

unsigned int address;

int value;
int memsel;
int work;

if(block->outarm = FALSE)

{
GetCtrlVal{block->debugmenu, DEBUG address,&address);

GetCtrlVal(block->debugmenu, DEBUG value, &value);
GetCtrtVal(block->debugmenu, DEBUG_memsel, &memsel),

block->return_expected = TRUE;
block->return_ptr.menu = block->debugmenu;
block->return_ptr.item = DEBUG_value;



block->return_ptr.addr = &value;

strepy(block->outbuffer,"RDM");
switch(memsel)

{

casec

casc

casc

}

block->outbuffer[4] = (address & 0x0000FF00) >> 8 ;

PROGRAM MEMORY:

{

block->outbuffer[3] = 0x10;
break;

}
X_MEMORY:

{

block->outbuffer{3] = 0x20;
break;

}

Y MEMORY:

{

block->outbuffer[3] = 0x40;
break;

}

block->outbuffer[5] = (address & 0x000000FF)
block->outbuffer[6] = 0x20;

block->outbuffer[7] = 0x20;

block->outbuffer[8] = CR;

block->outarm = TRUE;

block->outcount = 9,

block->outptr = block->outbuffer;
SetCtrlAttribute(block->mainmenu, MAIN_timeout_timer, ATTR_INTERVAL,

(double)1);

267

SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR_ENABLED,

TRUE);

return(PASSED);

}
return(ERROR);

i

int send_institution(DATABLOCK *block)

{



unsigned int address;

int value;
int memsel;
int work;

if(block->outarm == FALSE)
{

block->return_expected = TRUE;
block->return_ptr.menu = block->debugmenu;
block->return_ptr.item = DEBUG inst_code;
block->return_ptr.addr = &value;

strepy(block->outbuffer,"RDM");
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block->outbuffer[3] = 0x10; /* reads from program memory only
*/

block->outbuffer[4] = 0x00; /* reads from fixed address */

block->outbuffer[5] = 0x06;

block->outbuffer[6] = 0x20;

block->outbuffer[7] = 0x20;

block->outbuffer{8] = CR;

block->outarm = TRUE;

block->outcount = 9;

block->outptr = block->outbuffer;

SetCtriAttribute(block->mainmenu, MAIN timeout timer, ATTR_INTERVAL,
(double)1);

SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR ENABLED,
TRUE),

return(PASSED);

}
return(ERROR);

h

int send_firmware(DATABLOCK *block)

{

unsigned int address;

int value;
int memsel;

int work;
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if(block->outarm = FALSE)

*/

{

block->return_expected = TRUE;
block->return_ptr.menu = block->debugmenu;
block->return_ptr.item = DEBUG_firmware_code;
block->return_ptr.addr = &value;

strepy(block->outbuffer,"RDM");
block->outbuffer[3] = 0x10; /* reads from program memory only

block->outbuffer[4] = 0x00 /* reads from fixed address */
block->outbuffer{5] = 0x07

block->outbuffer[6] = 0x20

block->outbuffer[7] = 0x20

block->outbuffer[8] = CR,;

block->outarm = TRUE;

block->outcount = 9;

block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu, MAIN_timeout_timer, ATTR_INTERVAL,

(double)1);

SetCtrlAttribute(block->mainmenu, MAIN timeout_timer, ATTR_ENABLED,

TRUE),

return(PASSED);
J

return(ERROR);

}

int send_tst(DATABLOCK *block)

{

if(block->outarm == FALSE)

{
strcpy(block->outbuffer,"TST "),

block->outbuffer[5] = CR;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;
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SetCtrlAttribute(block->mainmenu, MAIN timeout timer ATTR INTERVAL (double)l)

?

SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR _ENABLED,

TRUE);,
return(PASSED),

}
return{ERROR);

}

int send_rrr(DATABLOCK *block)

{

int 1 work;

if(block->outarm == FALSE)
{
strepy(block->outbuffer,"RRR ");
block->outbuffer[5} = CR,;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;
1_work=(block->exp tim/1000);

has enough time to */
f{i_work == 0) L_work++;

one second */
i_work++;

/* make sure timeout timer

/* do entire exposure, plus

SetCtrlAttribute(block->mainmenu,MAIN_timeout timer, ATTR INTERVAL,(d

ouble)(i_work));

SetCulAttnibute(block->mainmenu, MAIN timeout timer, ATTR_ENABLED,

TRUE);
return{PASSED);
}

return{fERRORY);

}

int send_err(DATABLOCK *block)

{

if(block->outarm == FALSE)
i
4
strepy(block->outbuffer,”"ERR "),
block->outbuffer{5] = CR;
block->outarm=TRUE;
block->outcount=6;
block->outptr = biock->outbuffer;
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SetCtrlAttribute(block->mainmenu, MAIN timeout_timer, ATTR_INTERVAL (double)1)
SetCtrlAttribute(block->mainmenu,MAIN timeout timer, ATTR ENABLED,
TRUE);
return(PASSED);

}
return(ERROR);

}

int send_abr(DATABLOCK *block)

{
tf{block->outarm =— FALSE)

{

strepy(block->outbuffer,"ABR ");
block->outbuffer[5] = CR;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR INTERVAL (double)l)
SetCtrlAttribute(block->mainmenu, MAIN timeout timer,ATTR_ENABLED,
TRUE};
return(PASSED);

}
return{ERRORY);

]
int send_sex(DATABLOCK *block)

{
if{block->outarm == FALSE)
{
strepy(block->outbuffer,"SEX");
block->outbuffer|[3] = ((block->exp_tim & 0x00FF0000) >> 16),
block->outbufferf4] = ((block->exp tim & 0x0000FF00) >> 8);
block->outbuffer{5] = ((block->exp_tim & 0x000000FF) );
block->outbuffer{6] = 0x20;
block->outbuffer[7] = 0x20;
block->outbuffer{8] = CR;
block->outarm=TRUE;
block->outcount=9;
block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu,MAIN timeout timer, ATTR_INTERVAL, (double)1)
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SetCtrlAttribute(block->mainmenu,MAIN timeout timer, ATTR _ENABLED,
TRUE),
retum(PASSED);

}
return(ERROR);

}

int send 1dw(DATABLOCK *block)

{
ifiblock->outarm = FALSE)

{

strepy(block->outbuffer,"LDW "),

block->outbuffer[3] = ((block->port_flags & 0x00FF0000) >> 16);
block->outbuffer[4] = ((block->port_flags & 0x0000FF00) >> 8);
block->outbuffer[5] = ((block->port_flags & 0x000000FF) );
block->outbuffer{8] = CR;

block->outarm=TRUE;

block->outcount=9;

block->outptr = block->outbuffer,

SetCtrlAttribute{block->mainmenu,MAIN timeout_timer, ATTR_INTERVAL. (double)1)
SetCtriAttribute(block->mainmenu,MAIN_timeout timer, ATTR_ENABLED,
TRUE);
return(PASSED);
}
return(ERRORY);

}
int send sb2(DATABLOCK *block)

f
X

if(block->outarm = FALSE)
{
strepy(block->outbuffer,"SB2 "),
block->outbuffer[3] = {((block->bias & 0x00FF0000) >> 16),
block->outbuffer[4] = ((block->bias & 0x0000FF00) >> 8);
block->outbuffer[5] = ({(block->bias & 0x000000FF) ),
block->outbuffer{6] = 0x20;
block->outbuffer[7] = 0x20;
block->outbufter[8} = CR;
block->outarm=TRUE;
block-=outcount=2;
block->outptr = block->outbuffer;
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SetCtrl Attribute(block->mainmenu,MAIN_timeout_timer, ATTR INTERVAL (double)1)

3

SetCtrlAttribute(block->mainmenu, MAIN timeout_timer, ATTR_ENABLED,
TRUE),
return(PASSED);
)
return(ERROR),

}

int send_sgn(DATABLOCK *block)
f
3
if(block->outarm == FALSE)
{
strepy( block->outbuffer,"SGN "),
block->outbuffer[3] = ((block->gain & 0x00FF0000) >> 16);
block->outbufter[4] = ((block->gain & 0x0000FF00) >> 8);
block->outbuffer{S] = ((block->gain & 0x000000FF) ),
block->outbuffer[6] = 0x20;
block->outbuffer[7] = 0x20;
block->outbuffer{8] = CR;
block->outarm=TRUE,
block->outcount=9;
block->outptr = block->outbuffer;

SetCtriAttribute(block->mainmenu, MAIN_timeout_timer, ATTR_INTERVAL, (double)1)
SetCrrlAttribute(block->mainmenu,MAIN timeout timer, ATTR_ENABLED,
TRUE),
return(PASSED);

i
retumn(ERROR);

}

int send_rstDATABLOCK *block)

{

if(block->outarm = FALSE)
{
strepy(block->outbuffer,"RST ");
block->outbuffer[5] = CR,;
block->outarm=TRUE;
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block->outcount=6;
block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu MATN timeout timer ATTR_[NTERVAL {double)])
SetCtrlAttribute(block->mainmenu, MAIN_timeout_timer ATTE ENABLELD,
TRUE);
return(PASSED),

}
return(ERROR);

}

int send_pon(DATABLOCK *block)

{
if(block->outarm == FALSE)

{
strcpy(block->outbuffer,"PON ");

block->outbuffer[5] = CR;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu MAIN_timeout timer, ATTE [INTERVAL [douhle)1)
SetCtrlAttribute(block->mainmenu,MAIN_timeout_timer, ATTR_ENABLED,
TRUE);
return(PASSED);

}
return(ERROR);

}

int send pof(DATABLOCK *block)

{

if(block->outarm == FALSE)
{
strcpy(block->outbuffer,"POF "),
block->outbuffer[5] = CR;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;
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SetCtrlAttribute(block->mainmenu MATN timeout timer, A I'TR_INTERVAL (double)l)
SetCtrlAttribute(block->mainmenu, MAIN timeout timer, ATTR _ENABLED,
TRUE);
return(PASSED);
}
return{fERROR);

h

int send_con(DATABLOCK *block)

{

if(block->outarm == FALSE)
{
strcpy(block->outbuffer,"CON ");
block->outbuffer[5] = CR;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu MAIN timeout_timer, ATTR INTERVAL,(double}jl)

>

SetCtriAttribute(block->mainmenu,MAIN timeout timer, ATTR_ENABLED,

TRUE);
return(PASSED);
}
return(ERROR);
}
int send cof( DATABLOCK *block)
{
if(block->outarm == FALSE)

{
strcpy(block->outbuffer,"COF "),

block->outbuffer[5] = CR,;
block->outarm=TRUE;
block->outcount=6;
block->outptr = block->outbuffer;

SetCtrlAttribute(block->mainmenu, MAIN_timeout_timer, ATTR INTERVAL,(double)1)

kS

SetCtrlAttribute(block->mainmenu,MAIN timeout timer, ATTR ENABLED,



TRUE);

return(PASSED);

}

return(ERROR);

}

;***HHhF*hhhttﬁﬁﬂﬂﬁﬁﬂﬂﬂﬂﬂ#**$ﬁﬁt$

*

* FITS ROUTINES

&

FEREEsEERagRpEdkgkkkkkk kR R @ )

int  MakeFits(DATABLOCK *block)

{

char

char
char

int

int

fitsfile *fptr;
int

long

long

long

long

char

workstr[80];

/* code lifted from sample program */
workstr2[{80];

workstr3[80];

work;
m_ecode;

/* pointer to the FITS file */

status;

/* other FITS file stuff */

fpixel;
naxis;
nelements;
naxes[2] = {NROWS, NCOLS};
/* this locks the size to that of the array */
cs_errstr[80];

status = FALSE;

fpixel = 1;
naxis =2;

2
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if(strlen(block->wddrive)>0)
/* change drive, ensure file is made in directory */

{

if(block->wddrive[0]>0x60)

else

/* they don't make it easy */

{

block->wddrive[0] -= 0x60;

}

{
block->wddrive[0] -= 0x40;

}

SetDrive((int)(block->wddrive[0]));

}

strepy(workstr,block->wddir);

GetCtrlVal(block->imagemenu,IMAGE _saveselect,&work);

switch(work)

{

case

case

case

1: /* flat */

{

strcpy(workstr,"flats\\");
sprintf(workstr2,"FLAT%04d FTS" block->flatctr);
block->flatctr++;

SetCtrlVal(block->imagemenu,IMAGE flatctr,block->flatctr);
break;

}

2: /* dark */

{

strepy(workstr,"darks\\");

sprintf{workstr2,"DARK%04d.FTS" block->darkctr);
block->darkctr++;

SetCtrl Val(block->imagemenu,IMAGE _darkctr,block->darkctr),
break;

}

3: /* back */

{

strepy(workstr,"backs\\");

sprintf(workstr2 "BACK%04d.FTS" block->backetr);
block->backctr++;

SetCtrlVal(block->imagemenu,IMAGE _backctr,block->backctr);
break;

}
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case 4 /* image */

{

strcpy(workstr, "images\"),
sprintf(workstr2,"IMAGE%03d.FTS" block->imagectr);
block->imagectr++;
SetCtrlVal(block->imagemenu,IMAGE _imagectr,block->imagectr);
break;
}

}

strepy(workstr3,block->wddir);
strcat(workstr3,workstr);
m_ecode = SetDir(workstr3);

m_ecode = FITS create file(&fptr,workstr2,&status);
/* make the FITS file */
if(m_ecode!=0)

{
sprintf(cs_errstr,"FITS FILE CREATION ERROR, CODE IS %d" status),

error_message(block,cs_errstr),
return(status);

}

m_ecode = FITS_create_img(fptr, USHORT IMG, naxis, naxes, &status);
if(m_ecode!=0)

{
sprintf(cs_errstr,"FITS IMAGE CREATION ERROR, CODE IS %d" status);

error_message(block,cs_errstr);
return(status);

}

fpixel = 1;
nelements = NROWS * NCOLS;

/* now, write the image. */

if(block->framel_active = TRUE) m_ecode = FITS write_img(fptr, TUSHORT, fpixel,
nelements, block->dmal _array, &status);
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if(block->frame2_active == TRUE) m_ecode = FITS_write_img(fptr, TUSHORT, fpixel,
nelements, block->dma2_array, &status);
ifilm_ecode!=0)
{
sprintf(cs errstr,"FITS WRITE IMAGE ERROR, CODE IS %d",status};
error_message(block,cs_errstr);
return(status);

h

/* keywords must be written AFTER the image is loaded, not before.
* the reason 1s because the first keyword must be "SIMPLE", and
* if it is not then the FITS package gets upset and goes off into the night.
*/

/* first, write the date/time group */

if(block->framel_active == TRUE) m_ecode = FITS update_key(fptr, TSTRING,"DATE
" NULL, block->timestamp1,&status);

if(block->frame2_active == TRUE) m_ecode = FITS update_key(fptr, ISTRING,"DATE
" NULL, block->timestamp2,&status);

m_ecode = GetCtrlVal(block->setupmenu,SETUP _origin,workstr);
/* origin */
m_ecode =FITS update key(fptr, ISTRING,"ORIGIN ",NULL,workstr,&status);

m_ecode = GetCtrlVal(block->setupmenu,SETUP _telescop,workstr),

/* telescope */
m_ecode = FITS update key(fptr, TSTRING,"TELESCOP" NULL,workstr,&status),

m_ecode = GetCtrlVal(block->setupmenu,SETUP _instrume,workstr);
/* instrument */
m_ecode =FITS update_key(fptr, TSTRING,"INSTRUME",NULL,workstr,&status);

m_ecode = GetCtrl Val(block->setupmenu, SETUP _observer,workstr);

/* observer */
m_ecode = FITS update key(fptr, TSTRING,"OBSERVER" NULL,workstr,&status);

m_ecode = GetCtrlVal(block->Imagemenu,IMAGE _object, workstr);
/* object */
m_ecode = FITS update key(fptr, TSTRING,"OBJECT ",NULL,workstr,&status);

m_ecode = GetCtrlVal(block->setupmenu,SETUP_equinox, workstr);
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/* equinox */
m_ecode = FITS update_key(fptr, TSTRING,"EQUINOX " ,NULL,workstr,&status);

m_ecode = GetCtrlVal(block->setupmenu,SETUP comment, workstr),

/* comment */
m_ecode = FITS update key(fptr, TSTRING,"COMMENT " NULL,workstr,&status),

m_ecode = GetCtrlVal(block->setupmenu, SETUP _timesys, workstr);
/* timesys */ .
m_ecode = FITS_update_key(fptr, TSTRING,"TIMESYS " ,NULL,workstr,&status),

m_ecode = GetCtrlVal(block->imagemenu,IMAGE _ra,workstr),
/*ra ¥/
m_ecode = FITS update key(fptr, TSTRING,"RA ", NULL,workstr,&status);

m_ecode = GetCtrl Val(block->imagemenu,IMAGE_dec,workstr);
/* dec ¥/
m_ecode = FITS update_key(fptr, TSTRING,"DEC  ",NULL,workstr,&status);

m_ecode = GetCtrlVal(block->imagemenu, IMAGE exp tim,&work});
/* exposure time */
sprintf{workstr,"%d MILLISECONDS",work);
m_ecode = FITS_update_key(fptr, TSTRING,"EXPOSURE",NULL,workstr,&status);

sprintf{ workstr,"%d FILTER" block->active_filter number}),
/* filter */
m_ecode = FITS update key(fptr, TSTRING,"FILTER " NULL workstr,&status);

m_ecode = GetCtrl Val(block->1magemenu, IMAGE air_mass,workstr);
/* air mass */
m_ecode = FITS update key(fptr, TSTRING,"AIR MASS" NULL,workstr,&status);

/* close the FITS file and report any errors */
FITS close file(fptr,&status);
FITS report_error(stderr,status);

/* the very last thing we need to do before we exit is to reset the working directory. */
/* must use full pathname, not just a relative path */
SetDir(block->wdname);

return(status);

}
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*

* END FITS HANDLERS

*

e e e de o e e e e e dkokok ok ke ok ok ok ok ke kR ok Rk kR Xk /

/********************************

h

* CONFIG FILE HANDLING ROUTINES

*
A e e o o o e

/* the reason this is split out is because the config file
* may not necessarily be IN the startup directory.
*/

int get_ home dir(DATABLOCK *block)

{
int m_ecode;
int work;

char  workstr [80];

/* get home drive and directory */
m_ecode = GetDrive(&(block->homedrive),&work);
if(m_ecode <(-1))

{
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sprintf{ workstr,"CONFIG READ: I/O ERROR ON GET LOCAL DRIVE, CODE

%d",m_ecode);
error_message(block,workstr);
return(FAILCODE);

}
m_ecode = GetDir(block->homedir);
if(m_ecode < 0)

{

sprintf(workstr,"CONFIG READ: /O ERROR ON GET LOCAL DIR, CODE

%d",m_ecode),



error_message(block,workstr);

return(FAILCODE);

)
return(SUCCESS);
}
int config read(DATABLOCK *block)
{
FILE *fsconfig file;
int m_ecode;
int work;
char workstr [80];
char *cp_ptr;
int filesize;
int 1_work;
char cs_workstr2[80];
unsigned ui_work;

/*try to open the configuration file */
GetCtrl Val(block->filemenu, FILEMENU config_file workstr);
m_ecode=GetFileInfo(workstr,&filesize);
if(m_ecode < (1))

{

sprintf(workstr, "CONFIG READ: CONFIG FILE ERROR CODE
%d",m_ecode);

error_message(block,workstr);

return(FAILCODE),

}

fsconfig_file=fopen(workstr,"r");

/* if we get this far, read the file and save the contents */
/* NOTE: This routine contains the cracker
* it doesn't generate errors, 1t just ignores strings it can't identify

*/

while(fgets(workstr, CARD SIZE . fsconfig file) !=NULL)
{
if{strstr(workstr,"FILTERPORT=" }{=NULL)

{

cp_ptr= strchr(workstr,'=");
Cp_ptr++;
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sscanf{cp_ptr,"%d",&block->port_base),
OutPort(block->port_base+PORT_D_OFFSET,
PORT CONTROL MASK), /* a little something is to imtialize the */

)
/* 8255 port control register */
if{strstr(workstr,"UTC_OFFSET=" )=NULL)
{
cp_ptr=strchr(workstr,'="),
cp_ptr++;
sscanf{cp_ptr,"%d",&1_work),
SetCtrlVal(block->imagemenu,IMAGE utc_offset,i_work),
}
if{strstr(workstr,"RA=")'=NULL)
{
cp_ptr=strchr(workstr,'=");
cp_ptr++;
strepy(cs_workstr2,cp _ptr);
SetCtrlVal(block->1magemenu,IMAGE ra,cs_workstr2);
}
if{strstr(workstr,"DEC=")!=NULL)
{
cp_ptr=strchr(workstr,'=");
Cp_ptr++;
strepy(cs_workstr2,cp ptr);
SetCtrlVai(block->imagemenu,IMAGE_dec,cs_workstr2);
!
if{ strstr(workstr," AIR_MASS=")I=NULL)
{
cp_ptr=strchr{ workstr,'=");
Cp_ptr++;
strepy(cs _workstr2,cp _ptr);
SetCtriVal(block-»1magemenu,IMAGE air mass,cs_workstr2),
\
H
if(strstr(workstr,"OBJECT=")!=NULL)
{
cp_ptr=strchr{ workstr,'="),
cp_ptr++;
strcpy(cs_workstr2.cp_ptr);
SetCtrlVal(block->imagemenu, IMAGE _object,cs_workstr2);

}
if(strstr(workstr,"EXP_TIME=")'=NULL)

{
cp_ptr=strchr{workstr,'="),
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cp_ptr++;

sscanf(cp_ptr,"%d",&ui_work);
SetCtrlVal(block->imagemenu,IMAGE _exp_tim,ui_work);
SetCtrlVal(block->debugmenu.DEBUG exp_tim,ui_work);

}
if(strstr(workstr,"BIAS=")!=NULL)

{
cp_ptr=strchr(workstr,=");
Cp_ptr++;
sscanf(cp_ptr,"%d",&1_work);
SetCtrlVal(block->imagemenu,IMAGE bias,i_work);
}
if(strstr(workstr,"GAIN=")!=NULL)
{
cp_ptr=strchr(workstr,'-'");
cp_ptr++;
sscanf(cp_ptr,"%d",&ui_work);
SetCtrl Val(block->1magemenu, IMAGE gain,ui_work);

3
if(strstr(workstr,"ORIGIN=")!=NULL)

{

cp_ptr=strchr(workstr,'='");

cp_ptr++;

strcpy(cs_workstr2,cp_ptr),
SetCtrl Val(block->setupmenu,SETUP_origin,cs_workstr2);

}
if(strstr(workstr,"TELESCOP=")!=NULL)

{

cp_ptr=strchr(workstr,-');

Cp_ptr++;

strepy(cs_workstr2,cp_ptr);
SetCtrlVal(block->setupmenu,SETUP _telescop,cs_workstr2);

}
if(strstr(workstr,"INSTRUME=")!=NULL)

{

cp_ptr=strchr(workstr,=");

cp _ptr—+-+;

strepy(cs_workstr2,cp ptr);
SetCtrl Val(block->setupmenu,SETUP _instrume,cs_workstr2);

}
if(strstr(workstr,"OBSER VER=")!=NULL)

{
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cp_ptr=strchr(workstr,'='),

cp_ptr++;
strcpy(cs_workstr2,cp_ptr);
SetCtriVal(block->setupmenu,SETUP_observer,cs_workstr2);

}

if{strstr(workstr,"COMMENT=")!=NULL)

{

cp_ptr=strchr(workstr,"=');

cp_ptrt+;

strcpy(cs_workstr2,cp_ptr);
SetCtrlVal(block->setupmenu,SETUP_comment,cs_workstr2);

}

if(strstr(workstr,"EQUINOX=")!=NULL)

{
cp_ptr=strchr(workstr,'=");

cp_ptr++,
strcpy(cs_workstr2,cp_ptr);
SetCtrlVal(block->setupmenu,SETUP_equinox,cs_workstr2);

}

if(strstr(workstr,"TIMESYS=")!=NULL)

{

cp_ptr=strchr(workstr,=');

Cp_ptr++;

strcpy(cs_workstr2,cp_ptr);
SetCtrlVal(block->setupmenu,SETUP_timesys,cs_workstr2);

}

if(strstr(workstr,"TPFILE=")!=NULL)

}

{

cp_ptr=strchr(workstr,=");

cp_ptrt+,

strcpy(cs_workstr2,cp_ptr);
SetCtrlVal(block->setupmenu,SETUP _tpfile,cs_workstr2);

}

/* now, echo these back to the various screens */

SetCtrlVal(block->setupmenu, SETUP_port base, block->port_base);

/* then close the file and return */
fclose(fsconfig_file);
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return(SUCCESS);
}

/* write the configuration file out into whatever directory is active at the time */
int config_write(DATABLOCK *block) :

{

FILE *fsp_config_file;
char cs_waorkstr {80];
unsigned int ui_work;

unsigned short int usi_work;

int 1_work;

/* get the name of the config file and open it */
GetCtrl Val(block->filemenu, FILEMENU config file.cs workstr),
fsp_config_ file = fopen(cs_workstr,"w");

/* now, dump the lot */
GetCtrlVal(block->setupmenu, SETUP port base, &usi work);
tprintf{fsp_config file,"FILTERPOR T=%d\n",usi work),

GetCtrl Val(block->setupmenu, SETUP origin,cs workstr);
fprintf{fsp_config_file,"ORIGIN=%s'\n",cs_workstr);

GetCtrlVal(block->setupmenu, SETUP_telescop,cs_workstr);
fprintf{fsp_config_file,"TELESCOP=%s\n",cs_workstr);

GetCtrtVal(block->setupmenu, SETUP_instrume,cs_workstr);
fprintf{fsp_config_file,"INSTRUME=%s\n",cs_workstr);

GetCtrl Val(block->setupmenu, SETUP_observer,cs_workstr);
fprintf(fsp_config_file,"OBSERVER=%s\n",cs_workstr);

GetCtrlVal(block->setupmenu, SETUP comment,cs workstr);
fprintf{fsp_config_file,"COMMENT=%s\n",cs_workstr),

GetCtrl Val(block->setupmenu, SETUP_timesys,cs_workstr);
fprintf{fsp _config_file,"TIMESYS=%s\n",cs_workstr);

GetCtrlVal(block->setupmenu, SETUP_equinox,cs workstr);
fprintf{fsp_config_file,"EQUINOX=%s\n",cs_workstr);
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GetCtrlVal{block->setupmenu, SETUP _tpfile,cs workstr);
fprintf(fsp_config_file,"TPFILE=%s\n",cs_worksir),

GetCtrlVal(block->imagemenu, IMAGE utc offset,&i work);
fprintf{fsp_config file,"UTC_ OFFSET=%d\n",1_work),

GetCtrlVal(block->imagemenu, IMAGE ra,cs_workstr);
fprintf{fsp_config_file,"RA=%s\n",cs_workstr),

GetCtrlVal(block->imagemenu, IMAGE dec,cs workstr),
fprintf{fsp_config_file,"DEC=%s\n",cs_workstr);

GetCtrl Val(block->imagemenu, IMAGE_air_mass,cs_workstr),
fprintf{fsp_config_file,"AIR_ MASS=%s\n",cs_workstr),

GetCtrlVal(block->imagemenu, IMAGE object,cs workstr),
fprintf(fsp_config_file,"OBJECT=%s\n",cs_workstr),

GetCtrlVal(block->1magemenu, IMAGE _exp tim,&ui_work);
fprintf{fsp_config file,"EXP TIME=%d\n",ui_work};

GetCtrlVal(block->imagemenu, IMAGE bias, &1 work);
fprintf{fsp_config_file,"BIAS=%d\n",i work),

GetCtrlVal(block->imagemenu, IMAGE gain, &1 work);
fprintf(fsp_config_file,"GAIN=%d\n",1_work);

/* close the config file and exit */

fclose(fsp_config file),
return{ SUCCESS);

}



D.1.5 Listing of xlate.c

#include <ansi_c.h>
#include <utility.h>
#include <stdio.h>

#define CRTBLD // what a royal pain it is, trying to

#define INTERNAL IFSTRIP // keep everyone happy...
#define  WCHAR_T DEFINED
#include "msctype.h"

#undef _WCHAR_T DEFINED
#undef _INTERNAL,_[FSTRIP
#undef _CRTBLD

FILE _iob[20];

/* a global for the FITS library */
int _errno;

it _mb cur max=1;

/* these map ANSI functions to CVI functions */

char* _getdewd(int drive, char* buffer, int maxlen)

{
if(drive '= NULL)
{
SetDrive(drive);
}
GetDir(buffer),
return(buffer);
3
int _isctype(int ¢, int mask)
{
if(((unsigned)(c+1))<=256)
{
return(_pctype[c] & mask);
}

else
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return(0);

}

int chdir(char *instring)
f

[}
return(SetDir(instring));
}

int chdrive(int driveno)

{

return(SetDrive(driveno));

}

int pwd(char *instring)

{

return(GetDir(instring));

}

int mkdir(char *instring)

{
return(MakeDir(instring));

}

/* these map MSVCS5 functions to CVI functions */
float Cltanh(float arg)

{
return(tanh (arg));

}

float Clsinh(float arg)

{
return(sinh(arg));

}

float Clacos(float arg)
{

return(acos(arg));

}

float _Clasin(float arg)
{
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return(asin(arg));

}

float Clpow(float base,float exponent)
{

return(pow(base,exponent));

}

float Clcosh(float arg)
{

return(cosh(arg));

}
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D.1.6 Listing of xlate.h

int mkdir (char *);
int chdir (char *);

int pwd (char *);
int setdrive(int);

191
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D.1.7 Listing of globa.l.h

/3% 3 e sk 3 e ok sk ok ok sk ok ke ok sk ok sk skl ok ok ok e ok sl 36 ok o sk ke B 3k ok e ok ok ke ke 336 ok ok ok sk ok o ok a6 ok 3k ok 3K B ke ¢ sk Ak ok akk ok ok oK B ok ks K e Ok K ke ok K
*

* GLOBAL.H - This is the global define include file.

*

* $Id: GLOBAL.H 1.1 1996/03/27 KRS Exp $

* $Id: GLOBAL.H 2.01 2001/05/17 SEJ Exp &

e 3 ok e ok s she sk ok sk s ok she ok 2k ok e 2k 34 3k 2k e Ak s ke e 3 3k b 25 o sk 3fe ok ofe 34 3¢ 24 3k K k¢ ok 2k e 3k %k e Ak e e 3k A 2k 2B b ok 38 38 a5 ke B¢ 2k a8 sfe ok ok 2k o ok o ok ot o ok
/

#include <stdio.h>

#include <stdlib.h>

e o oo o o e E P Y T e ey

* DEFINES

06 3 3 e b ke ok e o o o e e ofe ok o sbe o s s e o ok b 3 ok o b ¢ e o b e e 3k ok ke o sk sk B o oK ok 3k o 3K e o o ok ok 3¢ o 36 3k B o6 o 3K ke 3¢ o o e ke k¢ o ok e ok

/

typedef unsigned char byte; /* 8-bit */
typedef unsigned short word; /* 16-bit */
typedef unsigned int dword; /* 32-bit */
typedef unsigned long qword,; /* 64-bit */
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D.1.8

/***************************************************************t*F*ﬁhkﬂia

* SVID.H

*  This is the CVI imaging header file specifically designed

*  for the IRL MCE-3 NICMOS infrared camera and the Spectral
*  Instruments DIO board.

*

* Not anymore it isn't. AJ

*

*

e e 0 2k 3k >k 3k 3¢ 3k a4 3k 3fc 3 o e ofe 3¢ ofe sk ok ok ok 2k 2k dfe sk ok e 3k ke Sk S e ke ok 3k 3k e 2f¢ k¢ 2k ok o e e 3fe k¢ e S sk e ke Sk ke e ke 0k ke o e e ok ok ok e 3 ok 2k ok o ok e ok Kk

/

#define BYTES PER PIX 2
#define NROWS 128
#define NCOLS 128

#define ARRAY SIZE NROWS * NCOLS
#define ARRAY DIM  NROWS, NCOLS
#define ARRAY BYTES ARRAY SIZE * BYTES PER PIX

/********************** ERROR CODE DEFINES

FRERFEE kAR EEEEFRSEREEEIRRERE)

#tdefine PASSED 0x0000
#define DMA ARRAY1 ALLOCATION FAILURE 0x0100
#define DMA_ ARRAY2 ALLOCATION FAILURE 0x0101

/**********************’I‘**************************************************

* GLOBALS -
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/

#define ABORT 666 /* appropriate for an abort
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flag */

#define EXIT 1728 /* RIP LVB #*/

#define FAILCODE -1 /* generic fail and success codes */
#define SUCCESS 0

/* definitions for the serial port on the Spectral Instruments card */
#define BAUD 9600

#define PARITY 0

#define BITS 8

#define STOP 1

#define BUFFERSIZE 0x2000

#define CR 0x0D

#define BACKSLASH Ox5C

#define Winhndl int

#define Menhndl int

#define WORD unsigned short int

#define DWORD unsigned int

#define BYTE unsigned char

#define CHAR char

#define LPSTR void *

#define UCHAR unsigned char

/* the next three must have this value to match the memory select toggle in
* the debug screen */

#define PROGRAM_MEMORY 1
#define X_MEMORY 2
#define Y _MEMORY 3

/* these are for the DMA transfer routines. These values match the returns from
dma_done() */

#define DMA_TRANSFER IN PROGRESS 0

#define DMA COMPLETE 1

#define DMA_ ERROR 2

#deftne INDIAN FILE SIZE 12288 /* number of bytes in

indian head test pattern */

typedef struct

{
Winhndl menu,

int item;
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int *addr;
} RTN_PTR,

typedef struct /* this typedef right here is the data object
used throughout the application */

{

/* stuff to handle returns from the controller */
RTN PTR  return ptr;
BOOL return_expected;

/* menu controt stuff */

char 1nstring{80]; /* incoming string */

char outstring[80]; /* outgoing string */

char fname[80]; /* file name */

char  workstring[80]; /* work string */

char message[80]; /* message passed to message screen */

Winhndl MAIMEnu; /* main screen handle */

Winhndl debugmenu, /* debug screen handle */

Winhndl filemenu; /* file screen handle */

Winhndl errormenu, /* error message screen handle */

Winhndl imagemenu, /* image display, fetch, and storage cntl
handle */

Winhndl setupmenu, /* mostly string entry for FITS file
writing */

Winhndl filtermenu; : /* filter wheel control menu */

Winhndl aboutmenu; /* about control menu */

Mernhndl menuhandle; /* menu bar handle for main menu */

/* working directory stuff */

char  wdname [80]; /* working directory
full path */
' char wddrive [MAX DRIVENAME LENJ; /* drive name */
char wddir [MAX DIRNAME LEN]; /* directory name */
char  wdfile [MAX FILENAME LEN}; /* file name (should be null)
*/
BOOL fileset open, ' - /* marks if fileset has been

imtialized */

/* home directory stuff */
int homedrive; /* home drive

*/



char homedir [512];

/* dma stuff */

WORD *dmal array;
blocks */
WORD *dma?_array;

BOOL dma_running;

BOOL framel _active;
1s active */

BOOL frame2 active;

CHAR timestampl  [80];
FITS storage */

CHAR timestamp2  [80];

CHAR timehack [80];
goes. Updated every second */

nt oldseconds;
once per second */

/* vanables, flags, etc. */

DWORD exp_tim;

DWORD port_flags;
for debugging and test */

int bias;

mt gain,;

/* serial port stuff */

UCHAR outbuffer [80];
int outcount,
UCHAR * outptr;

BOOL outarm,;

UCHAR inbuffer [80];

nt incount;
incoming butfer */

UCHAR * inptr;

BOOL inarm,;

nt flatctr;

nt darkctr;

int backetr:

int imagectr;
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/* home directory */

/* handles to the dma

/* DMA running flag */
/* marks which frame

/* timestamps for the data for

/* where the raw time hack

/* updated

/* exposure time, milliseconds */
/* controller port bitmapped flags,

/* ADC bias */
/* ADC board gain */

/* outbound buffer */

/* count of outgoing chars */

/* pointer to current outgoing char */
/* arming toggle */

/* inbound buffer */
/* count of number of chars in

/* pointer to end char in buffer */
/* arming toggle */

/* flat sequence counter */
/* dark sequence counter */
/* back sequence counter */
/* image sequence counter */
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Point framelpoint; /* point structs as used i CVI */
Point frame2point;

/* debug stuff */

BOOL whiterat; /* the white rat toggle */

/* filter handler stuff */

BOOL home_found; /* marks if fiducial is found */
BOOL filter moving; /* marks if filter wheel 1s moving */

int  active_filter_number; /* the number of the filter in front of the detector */

mt active_filter_target, /* the number of the filter to be moved to */

BOOL filter_power; /* marks whether power is available to the
filter wheel */

/* 8255 port stuff */

unsigned long port_base; /* the 8255 base address */
unsigned short port_a; /* port A image, 8255 */
unsigned short port_b; /* port B image, 8255 */
unsigned short port_c, /* port C image, 8255 */
unsigned short port_cntl; /* control port image, 8255 */

} DATABLOCK;

/** INTTIALIZATION FUNCTIONS **/

int init_windows (DATABLOCK *),
int init_spectral {DATABLOCK *);
it allocate_buffers (DATABLOCK *),
int init_object (DATABLOCK *);
/** SPECTRAL SYSTEMS SERIAL PORT
FUNCTIONS (HIGH LEVEL} ¥/
mnt receive_serial (DATABLOCK *y;
int send_senal (DATABLOCK *);
int crack_incoming (DATABLOCK *);

/** CALLBACKS AND CRACKERS **/
int main_cracker (int, DATABLOCK *);
int debug_cracker  (int, DATABLOCK *),
int file_cracker (int, DATABLOCK *);
int error_cracker (int, DATABLOCK *);
void error message (DATABLOCK * char*);  /* service routine, not a cracker.
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included here because it is an anomaly.

*/
int image cracker  (int, DATABLOCK *);
int setup cracker (int, DATABLOCK *);
int filter cracker (int, DATABLOCK *);
int run_utc_clock (DATABLOCK *);
int about_cracker (int, DATABLOCK *);
/** PROGRAM CONTROL FUNCTIONS **/

int close_program (DATABLOCK *);
int config_write (DATABLOCK *);
int config_read (DATABLOCK *);
int estab_dir (DATABLOCK *);

/** FILTER WHEEL CONTROLS **/
int run_filterwheel (DATABLOCK *),
void DeassertFilterPower (DATABLOCK *J,
void  AssertFilterPower (DATABLOCK *);
void ClearFilterIndicators (DATABLOCK *);
void SetActiveFilterIndicator( DATABLOCK *);

/** DMA ROUTINES ¥/
int run_dma (DATABLOCK *);
void do_dma (DATABLOCK *);

/** FILE ROUTINES */
int MakeFits (DATABLOCK *),
int get home dir (DATABLOCK *);

/** SERVICE ROUTINES */
int send_tst (DATABLOCK *); /™* test
message */
int send err (DATABLOCK *), /* error
message */
int send_sex (DATABLOCK *); /* set
exposure time */
int send ldw (DATABLOCK *); /* load

parailel word */
int send_pon (DATABLOCK *); /*



power on */

int send rst (DATABLOCK *);
*/

int send_pof (DATABLOCK *);
power off */

int send osh (DATABLOCK *);
shutter */

nt send csh (DATABLOCK *);
close shutter */

int send wrm (DATABLOCK *);
write memory */

int send rdm (DATABLOCK *);
memory */

int send_rrr (DATABLOCK *);
timed exposure with DMA */

int send sb2 (DATABLOCK *),
ADC bias voltage adjust */

int send sgn (DATABLOCK *);
ADC gain adjust */

int send_abr (DATABLOCK *);
abort */

it send_con (DATABLOCK *);
camera power on */

int send cof (DATABLOCK *);
camera power off */

int send_firmware (DATABLOCK *),
controller firmware version */

int send_institution(DATABLOCK *),

controller firmware institution code */

/** ENDIT **/
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/* reset
/*

/* open
/*

/"

/* read
/* do
/* send
/* send
/* send
/* send
/* send

/* get
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D.2.1 Bootstrap.asm as supplied by IR Labs

COMMENT *

This file is used to generate boot DSP code for the second generation
TIMII timing board with the PC interface for IR Labs.
This is Rev. 3.00 software.
Overlays are no longer used, but application programs can be loaded.
Modified starting for downloading operation with timllappl.asm
Header ID code eliminated since the utility board will not be used -
may be re-implemented if needed. (Aug. 23, 1996)
Buffers for commands and replies was simplified to just two buffer, one
for the recetver, one for the transmitter. Each has an address register
pointing to the current value of the last entry in the buffer (R1 for
receiver, R3 for transmitter) and an address register pointing to the
last processed entry (R2 for the receiver, R4 for the transmitter).
(Aug. 25, 1996)
SCl interrupt service routine to place the first character in the incoming
stream into the most significant byte of the 3-byte DSP word.
(Aug. 26, 1996)
Timer code based on DSP timer interrupt service added Aug. 31, 1996, It was
verified to work by testing the X:TCSR bit 0 = TE for timer complete.
Modified for Rev. 3 PCI timing boards March '97
Modified for Rev. 6C power board Aug. '98

Base copy 010705 University of Calgary. Code is proved to work.
Designated institution code 010101

»

PAGE 132 . ; Printronix page width - 132 columns

; Define some useful DSP register locations

RST ISR EQU 300 ; Hardware reset interrupt

ROM_ID EQU $06 ;Location of program [dentification = SWI interrupt
SCL ISR EQU $14 ; SCI serial receiver interrupt address

SCI_ ERREQU §$16 ; SCI interrupt with exception (error)

PGM STREQU $18 ; Starting address of program

TIM ISR EQU $3C ; DSP umer interrupt service routine address
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PGM CONEQU $3E ;Program continues on here

BUF STR EQU $60 ; Starting address of buffers in X:

BUF LEN EQU $20 ; Length of each buffer

RCV BUF EQU BUF_STR ; Starting address of serial receiver buffer in X:

XMT BUF EQU BUF_STR+BUF_LEN ; Starting address of command buffer in X:
COM TBL EQU XMT BUF+BUF_LEN ; Starting address of command table in X
NUM COMEQU 24 ; Number of entries in command table

ROM_OFF EQU $4000 ; Boot program offset address in EEPROM

LD X EQU $4200 ; Assembler loads X: starting at this EEPROM address
RD X EQU $C600 ;DSP reads X: from this EEPROM address
APL_ADREQU $§F0 ; Starting P: address of application program

APL LENEQU $200-APL_ADR ; Maximum length of application program

; Define DSP port addresses

WRLATCHEQU $FFC1 ; Write to timing board latch

WRSS EQU  $FF80 ; Write clock driver and VP switch states
WRPC EQU $FFCO ; Write DSP datum to PCI board

BCR EQU $FFFE ; Bus (=Port A) Contrel Register -> Wait States
PBC EQU S$FFEG ;PortB Control Register

PBDDR EQU S$FFE2 ; Port B Data Direction Register

PBD EQU S$FFE4 ; Port B Data Register

PCC EQU S$FFE1 ;Port C Control Register

PCDDR EQU $FFE3 . PortC Data Direction Register
PCD EQU $FFES . Port C Data Register

IPR EQU S$FFFF ; Interrupt Priority Register

SCR EQU S$FFFO ; SCI Control Register

SSR EQU S$FFF1 ; SCI Status Register

SCCR EQU S$FFF2 ; SCI Clock Control Register

SRX EQU $FFF4 ; S8CIreceive data register

SSITX EQU $FFEF ; SSI Transmit and Receive data register
CRA EQU SFFEC ; SSI Control Register A

CRB EQU S$FFED ; SSI Control Regsiter B

TCSR EQU S$FFDE ; Timer control and status register

TCR EQU S$FFDF ; Timer count register

TIM BIT EQU 0 ; Timer status bit

; Camera operational mode bit definitions :

COM MOD EQU 0 ; Clear 1if just waiting form commands to interpret
RST MOD  EQU I ; Set to continuously reset array

VIDI MODEQU 2 . Setif in video mode #1

VID2 MODEQU 3 ; Set if in video mode #2



302

. After RESET jump to initialization code
ORG P:RST_ISR,P:RST_ISR+ROM_OFF
JMP  <INIT ; Initialize DSP after hardware reset
NOP

. The SCI interrupts when it receives data from the PCI board.

ORG  P:SCIL_ISR,P:SCI_ISR+ROM_OFF
JSR <SCI_RCV ; Jump to long interrupt service routine
NOP

. The SCI interrupts to here when there is an error.
ORG P.SCI_ERR,P:SCI ERR+ROM_OQOFF
JSR  <CLR_SCI
NOP

; DSP Timer interrupt for exposure time control
ORG P.TIM ISR,P:TIM ISR+ROM OFF
JSR  <TIMER ; Long interrupt service routine
NOP

. Put the ID words for this version of the ROM code. 1t is placed at
; the address of the SWI = software interrupt, which we never use.
ORG P.ROM _IDP.ROM ID+ROM_OFF
DC $010101 ; Institution: University of Calgary
; Location : RAO ‘
; Instrument : IR Camera
DC  $030002 ; Version 2.30, board #2 = timing
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*
; *
Permanent address register assignments
R1 - Address of current contents of PCI board receiver *
R2 - Address of processed contents of PCI board recetver
R3 - Adress of current contents of PCI board transmitter *
R4 - Adress of processed contents of PCI board transmitter ~ *
R6 - CCD clock driver address for CCD #0 *
It is also the A/D address of analog board #0 *

R7 - Return address after exposure calls, may be used sparingly *
™

3

Other registers *

; RO, and R5 - Temporary registers used all over the place *
<330k oo o o ok ok ok ok o 0 o e ok o o o A R A A o o K o o R o Ak R e e R R A R A R R R R R A A ek Ak Kok ok
2

2



; Initialization code 1s in the application area since it executes only once
ORG P.APL_ADRP.APL. ADR+ROM OFF ; Download address

; Define this as simple jump addresses so bootrom program is sure to work
; until the application program can be loaded

APPLICATION

JMP <TST RCV ; Defined so compiler has APPLICATION address

; Initialization of the DSP - system register, serial link, interrupts.

¥

kS

INIT MOVEC

This is executed once on DSP boot from ROM, and is not incorporated
into any download code since its not needed.

#3$0002,0MR ; Operating Mode Register = Normal
. Expanded - set after reset by hardware

ORI #$03, MR ; Temporarily mask interrupts

MOVEP
MOVEP

MOVEP

MOVEP

MOVEP

MOVEP

#0,X.PBC ; Set Port B to general purpose O
#$3FFF,X:PBDDR : Set PBO to PB14 to outputs -

HO, AUX4, TXD EN, RXD EN, STATUSO to
STATUS3, AUX1, LVEN, AUX3, FRAME,
LINE, AUX2. PWRST is an input.

L

2

#$020D,X:PBD ; RXD-EN=TXD-EN =1 for enabling PCI
;  communication. HO = 1 to communicate
; with analog boards. LVEN = 1.
;  All others = 0.

#%$6002,X:CRA  ; SSI programming - no prescaling;
. 24 bits/word; on-demand communications;
;. ho prescale; 3.12 MHz serial c}ock rate

#$3930,X:CRB  ; SSI programming - OF0, OF1 don't apply;
; SCO, SC1, SC2 are inputs; SCK is output;
: shift MSB first; rcv and xmt asynchronous
,;  wrt each other; gated clock; bit frame
sync; network mode to get on-demand;
RCV and its interrupts enabled; TX enabled,
TX interrrupts disabled -> Utility board SSI

#$0B02,X:SCR  ; SCI programming: 10-bit asynchronous

303
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;. protocol (1 start, 8 data, no parity,
;1 stop); LSB before MSB; enable receiver
; and its interTupts; transmitter mterrupts

b

. disabled.

MOVEP #8$0050,X:SCCR ; SCI clock: asynchronous data rate =
. 9600 kbits/sec, internal clock.
; (30 MHz/ 64/ 81 = 9645 baud)

MOVEP #$0013,X.PCC  ; Port C implemented as enabling the SCI
; pins RXD and TXD and HVEN. The SSI will
., be enabled only as needed.

MOVEP #50013,X:PCD : Port C Data Register - Set all lines high
; if configured as outputs.

MOVEP #$007F X:PCDDR  ; Port C Data Direction register - Set all
; lines to outputs when not used for SSI
; or SCI service except SRD and STD that
; are pulled low by 500 ohms.

MOVEP #$0181 X:BCR ; Wait states = X: Y: P: and Y: ext. /O
MOVEP #>2,X.TCSR ; Enable timer interrupts

MOVEP #$61A8 X TCR ; Divide so timer interrupts every millisecond

; Initialize X data memory
MOVE #RD XR0O ; Starting X: address in EEFPROM
MOVE #0,Rl ; Put values starting at beginning of X:
DO #$100,X MOVE ; Assume 256 = $100 values exist
DO #3,X_LOOP . Reconstruct bytes to 24-bit words
MOVE P:(ROy+,A2 ; Get one byte from EEPROM

REP #8

ASR A ; Shift right 8 bits
X LOOP

MOVE Al X:(R1)+ ; Wnte 24-bit words to X: memory
X _MOVE

; Initialize registers
MOVE #RCV BUFR1 ; Starting address of recetver buffer
MOVE #XMT BUF,R3 ; Starting address of transmitter buffer



MOVE #WRSSR6 . Address of clock and video processor switches
MOVE RI1,R2
CLR AR3R4
MOVE #31 Ml ; All address registers are circular, modulo 32
MOVE MIM2
MOVE M2M3
MOVE M3M4
MOVE MI,NI
DO #32,ZERO X ; Zero all buffers
MOVE A X{(R1)+
MOVE AXA(R3)+r
ZERO X

; Disable analog board functions
MOVEP X.LATCH,Y:WRLATCH

; Call Load Application #1 to get video mode loaded on boot as the default
MOVE #LDA'A
MOVE  AX:(RI}
MOVE X:<ONE,A
MOVE A X{(Rl)+
MOVE X:<CAR RET,A
MOVE AX(RIl)+

; Set interrupt priority levels
MOVEP #$038000,X:IPR ; Write to interrupt priority register
; Exposure timer = 2
; SCI=1 = PCI board link
. Host, IRQA, IRQB all disabled
ANDI #$FC MR ; Unmask all interrupt levels

; Go execute the program - initialization is over
JMP <CHK_HDR ; Process the commands on the stack

; Check for program space overflow
IF  @CVS(N,*)>$1FF
WARN 'Internal P: memory overflow!' ; Don't overflow DSP P: space
ENDIF

- wkkokk End of initialization code ¥¥****#*

k]

; Put some of the code in the interrupt vector area that 1s not used,
from $18 to $3B (PGM_STR), then continue on at $3E (PGM_CON).

>
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ORG P.PGM STR,P:PGM STR+ROM OFF ; Program start

. Test serial receiver contents
START JSET #TIM_BIT,X.TCSR,CHK_TIM ; If ttming down go elsewhere
JSET #COM _MOD,X:STATUS,APPLICATION

TST RCV JSR <GET_RCV ; Get a command from the receiver stack
JEQ <START ; If none, test for timer and application

; Process the receiver entry - is it in the command table?

CHK_HDR MOVE X:(R2p.A , Get the command buffer entry
MOVE #<COM_TBL,R0O ; Getcommand table starting address
DO #NUM_COM,END_COM ; Loop over command table
MOVE X:(RO)+,X1 ; Get the command table entry
CMP XI1,A X:(RO),R5 ; Does receiver = table entry?
JNE <NOT _COM ; No, keep looping
ENDDO ; Yes, restore the DO loop system registers

; Wait for the complete command and then jump to it

TST END MOVE X:(R1+N1),A ; Get most recent SCI word
MOVE X:<CAR RET,X0
CMP XO0,A ;Isit="_CR"?
JNE <TST_END ; No -> keep waiting

IMP  (RS) ; Yes -> execute the command
NOT COM MOVE (RO)+ ; Increment the register past the table address
END COM

; It's not in the command table - send an error message
ERROR MOVE X:<ERR, X0 ; Send an error message ERR'
JMP  <FINISH2

; Construct a simple reply for the PCI board

FINISH MOVE (R2)+ . Step over Carriage Return delimiter

END EXP MOVE X:<DON,X0 ; Send a DON' as a reply

FINISH2 MOVE X0,X:(R3)+ ; Put on the buffer to be transmitted

; Process transmitter buffer to see if anything needs to be sent

PRC XMTMOVE R4,A : Address of processed transmitter contents
MOVE R3,X0 ; Address of current transmitter contents
CMP X0,A ; Are they equal?
JEQ <START ; If equal, look for receiver contents

IMP  <XMIT ; Needed because we're inserting timer ISR
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: Check contents of receiver stack to see if a new host command has come in
GET RCV  MOVE R2X0 ; Get address of processed receiver contents

MOVE RI1A ; Get address of current receiver contents
CMP XO0,A
RTS
; Jump here on RRR and M_RA commands so R2 steps over CR delimiter
XMT DON MOVE (R2)+ ; Step over " CR" delimiter in command
RTS

; Check for program space overflow
I[F  @CVS(N,*)>$3C
WARN 'Error: Timer ISR overwitten at P:33C
ENDIF

ORG P:PGM_CON,P:PGM_CON+ROM OFF ; Step over timer ISR

; Transmit the 24-bit word to the PCI board three bytes at a time

XMIT MOVE X:<SRXFST,RO ;RO =S§FFF6 = SCI first byte address
MOVE X:(R4)+,A
DO  #3,SCL SPT

SCI XMT JCLR #0,X:SSR,SCI_XMT ; Continue only if SCI XMT register 1s empty
MOVE AX:(RO) ; Write to SCI buffer, increment byte pointer

SCIL_SPT

SCI CR JCLR #0,X:SSR,SCI_CR ; Continue only if SCI XMT register is empty
MOVEP #$0D,X:SRX ; Transmit a Carriage Return
JMP  <PRC_XMT

; Start up the exposure timer and wait here until it is done

EXPOSE MOVE X:<EXP TIM,A ; Enter exposure time into timer's
MOVE AX<TGT TIM ; targettime
CLR A ; Zero out elapsed time

MOVE A X:<EL_TIM
BSET #0,X.TCSR ;Enable DSP timer
CHK COM ISR <GET RCV ; Check for incoming commands
INE <CHK HDR ; Ifreceived, process it normally
CHK_TIM  JSET #0,X:TCSR,CHK_COM ; Wait for timer to end
MP  (R7) ; Jump to the internal jump address

. Interrupt service routine for the SCI serial link to the PCI board
SCI RCV MOVEC SR,X:<SAVE SR ; Save Status Register
MOVE RO,X:<SAVE RO ; Save RO



MOVE Bl X:<SAVE Bl ; Save Bl
MOVE X1 X:<SAVE X1 ; Save Xl
MOVE X:<8CI RO,RO ; Get previous value of SCIRO
MOVE X:<SCI B1,B1 ; Get previous value of SCI Bl
MOVE X:(R0)Xl ; Get the byte from the SCI
OR  XI1,B(R0O) ; Addbyte into B, postdecrement RO
BTST #1,RO ; Test for the address being $FFF3 = last byte
ICC <MID BYT ; Not the last byte == only restore regtsters
END BYT MOVE BILX:(RI}+ ;Putthe 24-bit word in the command buffer
MOVE X:<SRXFST,R0 ; Initialize RO most significant byte of SCI
MOVE #0Bl1 ; Zero SCI_B1 for next SCI use
MID BYT MOVE R0,X:<SCI RO ; Save SCI value of SCI address pointer
MOVE B1,X:<S8CI Bl ; Save SCI Bl for next SCI use
MOVEC X:<SAVE SR,SR ; Restore Status Register
MOVE X:<SAVE RO,R0 ; Restore RO
MOVE X:<SAVE BI1BIl ;Restore Bl
MOVE X:<SAVE X1,X1 ;Restore X1
RTI ; Return from interrupt service

; Interrupt service routine for the DSP timer, called every millisecond
TIMER MOVEC SR, X:<SV_SR ; Save Status Register
MOVE B1,X:<SV_Bl
MOVE Y1,X:<SV_Y1
MOVE X:<ONE.,B

MOVE X:<EL TIM,Y1 ; Get elapsed time
ADD  YIB X:<TGT _TIM,Y! ; Get target time
MOVE B X<EL_TIM JEL_TiIM=EL_TIM + 1
CMP YIB
JLT <NO TIM ; f (EL .GE. TGT) we've timed out
BCLR #0,X:TCSR ; Disable timer
NO_TIM MOVEC X:<8V_SRSR ; Restore Status Registet

MOVE X <8V _Bl,Bi
MOVE X:<SV_Yl,Yl
RTI ; Return from TIMER interrupt

; Read DSP or EEPROM memory ('RDM' address): read memory, reply with value
RDMEM MOVE X:(R2),R0 ; Need the address in an address register
MOVE X:(R2)+,A . Need address also in a 24-bit register
JCLR #20,ARDX  ; Test address bit for read from P: memory
MOVE P:(R0),X0 ; Read from Program memory
JMP  <FINISH2 : Send out a header ID with the value
RDX JCLR #21,ARDY ; Test address bit for read from X: memory
MOVE X:(R0),X0 ; Write to X data memory
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JMP  <FINISH2 ; Send out a header ID with the value
RDY JCLR #22 A RDR ; Test address bit for read from Y: memory

MOVE Y:(R0),X0 ; Read from Y data memory

JMP  <FINISH2 : Send out a header ID with the value

RDR JCLR #23 A, ERROR ; Test address bit for read from EEPROM memory
MOVE X:<THREE.X0 ; Convert to word address to a byte address
MOVE RO, YO . Get 16-bit address in a data register
MPY X0,Y0,A ; Multiply
ASR A ; Eliminate zero fill of fractional multiply
MOVE AQ,RO ; Need to address memory
BSET #15R0 ; Set bit so0 1ts in EEPROM space

DO #3LIRDR
MOVE P:((RO)+,A2 ; Read each ROM byte

REP #8
ASR A ; Move right into Al
LIRDR
MOVE Al X0 ; FINISH2 transmits X0 as its reply
JMP  <FINISH2

; Program WRMEM ("'WRM' address datum): write to memory, reply DON'

WRMEM MOVE X:(R2),R0 ; Get the desired address
MOVE X:(R2)*.A . We need a 24-bit version of the address
MOVE X:(R2)+X0 ; Get datum into X0 so MOVE works easily
JCLR #20,AWRX . Test address bit for write to P: memory
MOVE XO0,P:(R0O) ; Write to Program memory
JMP  <FINISH

WRX JCLR #21,AWRY . Test address bit for write to X: memory
MOVE X0.X:(R0O) ; Write to X: memory

JMP  <FINISH

WRY JCLR #22 A WRR ; Test address bit for write to Y: memory
MOVE XO0,Y:(R0O) ; Write to Y: memory
JMP  <FINISH

WRR JCLR #23 A ERROR ; Test address bit for write to EEPROM
MOVE X:<THREE,X1 ; Convert to word address to a byte address
MOVE RO,YO ; Get 16-bit address in a data register
MPY XI1,Y0A ; Multiply
ASR A ; Eliminate zero fill of fractional multiply
MOVE AQRO ; Need to address memory
BSET #15.R0 : Set bit so its in EEPROM space
MOVE X0,A1 ; Get data from command string

DO #3L1IWRR ; Loop over three bytes of the word
MOVE Al1P(RO) ; Write each EEPROM byte
REP #8



ASR A X:<C50000,Y0 ; Move right one byte, enter delay
DO  YO,L2ZWRR  ; Delay by 12 milliseconds for EEPROM write
REP #4 ; Assume 50 MHz DSP56002
NOP
L2WRR
NOP ; DO loop nesting restriction
LIWRR
JMP  <FINISH

; Read EEPROM code into DSP memory starting at P:APL._ADR - as a subroutine
LDAPPL MOVE X:(R2)+,X0 ; Number of application program
MOVE X:<C600,Y0
MPY X0,Y0,A X:<ZERQO,X1
ASR A X:<(C300,X0
SUB X,A #APL_ADRR7
MOVE A0,RO ; EEPROM address = # x $600 - $300
BSET #15R0 . All EEPROM accesses are with Al15=1
DO  #APL LEN,LD LA2; Load from APL ADR to $200
DO  #3,LD LAl
MOVE P:(RO)Y+,A2 ; Read from EEPROM
REP #8
ASR A
LD LAl
MOVE ALP(R7¥ ; Write to DSP P: memory
LD_LA2

; Splice the application and boot command tables together
MOVE #COM TBL,R7 ; Leave most of X: memory alone
DO #32LD LA4 ;16 commands, 2 entries per command
DO  #3,LD LA3
MOVE P:(RO)+,A2 ;Read from EEPROM
REP #8
ASR A
LD LA3
MOVE Al X:(R7)+ ; Write to DSP X: memory
LD LA4

;. Transfer Y: memory, containing waveforms and readout parameters
MOVE #0R7 : Start at bottom of Y: memory
DO #5200-32-APL_LEN,LD LA6 ; Update Y: DSP memory
DO  #3,LD LAS
MOVE P:(R0)+,A2  ;Read from EEPROM
REP #8
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ASR A
LD LAS

MOVE ALY:.R7)y+ ; Write to DSP Y: memory
LD LA6

JMP <FINISH : Return and send 'DON'

. Reset = Reboot

RST RESET . Reset peripherals
MOVE X:<CFFFF.MO ; Insure that its linear addressing
MOVE X:<CFFFFMI
MOVEP X.ZERO,X:IPR ; Clear Interrupt Priority Register
MOVEP X.CFFFF.X:BCR ; Many Wait States for PROM accesses
MOVEC X:<ZERO,SP ; Clear the stack pointer
MOVEC X:<C300,SR ; Clear the Condition Code Register
MOVEC #$01,O0MR ; Operating Mode Register = Reboot
NOP ; Allow one cycle delay for the remapping
IMP <%0 . Begin bootstrap from internal ROM

; Clear error condition and interrupt on SSI receiver

CLR_SCIMOVEP X:SSR,X:RCV _ERR ;Read SCI status register
MOVEP X:SRX,X:RCV_ERR ; Read register to clear error
RTI

; Check for program space overflow into application code area
IF  @CVS(N,*)>=APL. ADR

WARN 'ERROR - Boot program overflows into application code area’

ENDIF
, FRrRkkxds Beoinning of X: definitions ***+#x#srs
; Status and header ID processing words

ORG X:.0,X.LD X
STATUS DC 0  ; Status word

; Timer related constants

SV_SR DC O . Save for timer ISR
SV Bl DC 0 ; Save for timer ISR
SV_YI DC 0 ; Save for timer ISR

; Definitions for vanables needed for the mterrupt service routines
SAVE_SRDC 0
SAVE_X1DC 0
SAVE BIDC 0
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SAVE RODC 0

SCI B1 DC 0

SCI RO DC  $FFF6 | Current address of the SCI

SRXFST DC  $FFF6 ; Address of first byte in SCI receiver

SPARE DC ©

; EXP_TIM must be at address $E for compatability with IR Labs' IREM

EL TIM DC 0 ; Elapsed exposure time in milliseconds

TGT TiIM DC 0 ; TGT_TIM = EXP_TIM at beginning of exposure
EXP TIM DC 1000 ; Exposure time (milliseconds), written by host computer
; Definition of value in latch U25

LATCH DC $10 ; Value in latch chip U25

. Miscellaneous constant definitions

ZERODC 0

ONE DC |

T™WO DC 2

THREE DC 3

EN SIDC 30173 ; Enable the SCI and SSI pins

DISA_SI DC  $0003

C300 DC  $300 ; Constant for resetting the DSP

C600 DC 3600 ; EEPROM space per application program

CFFFF DC  $FFFF ; Constant for resetting the DSP

C50000 DC 50000 ; Delay for WRROM = 12 millisec

ERR DC 'ERR’ -, An error occurred

DON DC  DON' ; Command was fully processed

RCV ERR DC ¢ ; Dummy location for receiver clearing
CAR_RET DC  $20200D ; Carriage Retum marking end of command

; Command table resident in X: data memory
; The last part of the command tabie is not defined for "bootrom"

k]

ORG
DC
DC
DC
DC
DC
DC
DC
DC

because it contains application-specific commands

X:COM_TBL,X:COM_TBL+LD X
0,START,0,START,0,START,0,START ; This is where application
0,START,0,START,0,START,0,START ; commands go
0,START,0,START,0,START,0,START
0,.START,0,START,0,START,0,START
ERR,START ; Nothing special
RDM,RDMEM ; Read from DSP or EEPROM memory
"'WRM' ,WRMEM ; Wnte to DSP memory
'LDA' LDAPPL ; Load application progam from EEPROM to DSP



DC
DC
DC
DC

RST',RST
'STP'FINISH

; Re-boot DSP from on-board ROM
; Put it here as a no op

$20200D,START ; Extra delimiters - do nothing

0,START

. End of command table

. End of program

END

; Room for one more command
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D.2.2 App.asm as supplied by IR Labs

COMMENT *

This file is used to generate DSP code for the second generation
timing boards to operate a PICNIC infrared array.

Fiber optic and PCI application files are now joined into one.

File modified 11/97 to generate timing waveforms similar to old
versions of PICNIC dehivered with the microscopes

Changed Aug. '98 to control Rev. 6C power control board, and use
extended on-board SRAM

Base code University of Calgary.
Code is proved to work. Date is 010705
Required command-line switches, DL = 0; FOPCI = 0,

-d DOWNLOAD 1 To generate code for downloading to DSP memory.
-d DOWNLOAD 0 To generate code for writing to the EEPROM.

*

PAGE 132 ; Printronix page width - 132 columns

; Define a section name so it doesn't conflict with other application programs
SECTION TIMIR

; These are also defined in "timboot.asm"”, so be sure they agree

APL NUMEQU 1 ; Application number from 1 to 10

APL. ADR EQU $FO ; P: memory location where application code begins
APL LEN EQU  $200-APL_ADR ; Maximum length of application program
COM_TBL EQU $AO0 ; Starting address of command table in X: memory
TBL _ADR EQU S$0F ; Waveform tables starting address

; Define some timing board addresses and bit numbers

WRFO EQU S$FFCO ; Write to fiber optic serial transmitter
WRLATCH EQU 3$FFC1 ; Write to timing board latch
SSITX EQU $FFEF ; SSI Transmit and Receive data register
PCC EQU $FFEl ; Port C Control Register

PBD EQU S$FFE4 ; Port B Data Register



315

TCSR EQU S$FFDE ; Timer control and status register

CDAC EQU 0 ; Bit number in U25 for clearing DACs

WW EQU 1 ; Word width of senial data

ENCK EQU 2 ; Bit number in U235 for enabling analog switches
JLVENEQU 2 ; Low voltage enable (+/- 6.5, +/- 15 volt nominal)
:HVENEQU 3 ; High voltage enable (+36 volts, only used for reset)

: Values for timPC board
LVEN EQU 9 ; Low voltage enable (+/- 6.5, +/- 15 volt nominal)
HVEN EQU 4 ; High voltage enable (+36 volts, only used for reset)

; Specify execution and load addresses

IFr DL
ORG  P:APL_ADR,P:APL_ADR ; Download address
ELSE

ORG P:APL_ADR.P:{(2*APL_NUM-1)*$100 ; EEPROM gencration
ENDIF

APPLICATION
JSET #RST_MOD X:STATUS,CONT_RST
JSET #VID1_MOD,X:STATUS,VIDEO_MODE]I
JSET #VID2_MOD,X:STATUS,VIDEO_MODE2
JMP <TST RCV

; Set software to video mode #1

VDI BSET #VID1 _MOD,X:<STATUS
BCLR #VID2 MOD,X.<STATUS
BCLR #RST MOD,X:STATUS ; Continuous reset mode off
JMP <FINISH ; Send reply

: Set software to video mode #2

VD2 BSET #VID2 MOD,X.<STATUS
BCLR #VID1 MOD,X:<STATUS
BCLR #RST MOD,X:STATUS ; Continuous reset mode off
JMP <FINISH : Send reply

; Exit video mode, enter continuous reset mode
STP BSET #RST MOD,X:STATUS ; Continuous reset mode on

BCLR #VID1_MOD,X:<STATUS
BCLR #VID2 MOD,X:<STATUS
JMP <FINISH

; Video mode #1 - reset, integrate, read, ad infinitum



VIDEQ_MODE1
MOVE #NO CHKRS5 ; Don't process incoming commands
JSR <RESET ARRAY ; Reset the array twice
MOVE #L_VID1,R7 ; Return address after exposure
IMP <EXPOSE ; Delay for specified exposure time
L VvID1 '
JCLR #VID1_MOD,X:STATUS,TST_RCV ; Exit video mode
JSR <RD ARRAY ; Read the array
JIMP <TS8T RCV ; Look for a new command

; Video mode #2 - reset, short delay, read, integrate, read, ad infinitum
VIDEO_MODE?2
MOVE #NO_CHKRS ; Don't process incoming commands
JSR <RESET_ARRAY ; Reset the array
JSR <SHORT DELAY ; Call short delay for reset to settle down
JSR <RD ARRAY ; Read the array
MOVE #L_VID2,R7 ; Return address after exposure
IMP <EXPOSE ; Delay for specified exposure time
L VID2
JCLR #VID2 MOD,X:STATUS,TST RCV ; Exit video mode
JSR <RD _ARRAY ; Read the array
IMP <TST RCV ; Look for a new command

; Continuously reset array, checking for host commands every line
CONT RST '

MOVE #<GET RCV,RS

JSR <RESET_ARRAY

JNE <CHK HDR

JIMP <CONT_RST

; Set the exposure time

SET _EXT MOVE X:(R2)+,A ; Get third word of command = exposure time
MOVE #>5X0 ; Subtract 5 millisec from exposure time to
SUB X0,A ; account for READ to FSYNC delay time
MOVE AX.<EXP _TIM ; Write to magic address

JMP <FINISH ; Send out 'DON' reply

. Short delay for the array to settle down after a global rese

>

SHORT _DELAY '
MOVE Y:<RST DLY,A ; Enter reset delay into timer
CON_DELAY ; Alternate entry for camera on delay
MOVE AX:<TGT_TIM
CLR A ; Zero out elapsed time
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MOVE AX:<EL TIM
BSET #0, X.TCSR ; Enable DSP timer

CNT DWN JSET #0, X TCSR,CNT DWN . Wait here for timer to count down
RTS

; Abort exposure and stop the timer

ABR EXPCIR A ; Just stop the timer
MOVE AX<TGT_TIM
JMP <FINISH ; Send normal reply

; Dummy subroutine to not call receiver checking routine
NO CHK BCLR #0,SR ; Clear status register clear bit

RTS
; Reset entire array and don't transmit any pixel data
RESET ARRAY
MOVE #<READ ONJRO ; Turn Read ON
JSR <CLOCK

DO Y.<N_RSTS,L.. RESET
MOVE #<FRAME_ INIT,RO
JSR <CLOCK
DO #64,END_FRAME -
MOVE #<SHIFT RESET ODD _ROW,R0; Shift and reset the line
JSR <CLOCK
DO #64,L._ODD
MOVE #<SHIFT ODD ROW PIXELS,RO
JSR <CLOCK
NOP
L ODD
MOVE #<SHIFT RESET EVEN ROW RO ; Shift and reset the line
JSR <CLOCK
DO #64,L. EVEN
MOVE #<SHIFT EVEN_ROW _PIXELS,RO
JSR <CLOCK
NOP
L EVEN
JSR (R5) ; Check for incoming command if in continuous
JEQ <NOT_COM; reset mode
ENDDO  ;Ifthere is an incoming command then exit
ENDDO . continuous mode and return
JMP <END_RST
NOT_COM NQOP
END_FRAME NOP
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L RESET NOP ; End of loop label for reading rows
END RST MOVE #<READ OFF,R0 ; Turn Read OFF
JSR <CLOCK
RTS ; Return from subroutine call

CORFREREFREEFARFFRRLIRRRE ADDAY READQUT  *Frreerkssrrmripsiin

2

RD ARRAY
[FFOPCI  ; Optionally send "RDA" to FO-PCI board
MOVEP Y:CBD_HDR,Y:WRFO
JSR <PAL DLY
MOVEP Y:RDA,Y:WRFO
JSR <PAL DLY
MOVEP Y:NPXLS,Y:WRFO
ENDIF

BSET #WW . X:PBD ; Set WW to 1 for 16-bit image data
MOVE #<READ _ON,RO ; Turn Read ON and wait 5 milliseconds
JSR <CLOCK ; so first few rows aren't at high
DO #598,DLY_ON ; count levels
JSR <PAL DLY
NOP
DLY ON

MOVE #<FRAME INIT,R0O ; Initiahze the frame for readout
JSR  <CLOCK

DO #64,FRAME

; First shift and read the odd numbered rows
MOVE #<SHIFT_ODD_ROW,R0O ; Shift odd numbered rows
JSR <CLOCK
MOVE #<SHIFT ODD_ROW PIXELS,RO ; Shift 2 columns, no transmit
JSR <CLOCK

DO #63,1L._ODD ROW
MOVE #<READ ODD ROW_PIXELS RO ;Read the pixels in odd rows
JSR <CLOCK
NOP

. ODD ROW
MOVE #<SXMIT EIGHT PIXELS,R0 ; Series transmit last 8 pixels
JSR <CLOCK

; Then shift and read the even numbered rows
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MOVE #<SHIFT EVEN ROW.R0 ; Shift even numbered rows

JSR <CLOCK

MOVE #<SHIFT EVEN ROW_PIXELS,RO ; Shift 2 columns, no transmit
JSR <CLOCK

DO #63,L_EVEN_ROW
MOVE #<READ EVEN ROW PIXELSRO ; Read the pixels in even rows
JSR <CLOCK
NOP
L_EVEN_ROW
MOVE #<SXMIT_EIGHT PIXELS, RO ; Series transmit last 8 pixels
JSR <CLOCK
NOP
FRAME
MOVE #<READ OFF,R0 ; Tum Read Off
JSR <CLOCK
JSR <PAL DLY ; Wait for serial data transmission
BCLR #WW.,X.PBD ; Clear WW to 0 for non-image data
RTS

- 3ol ke s ofe o e e e e e o sk o ok ok ok e ok e ok AchireacompletC image she e 3 e o5 ok 24 o b e o ofe Aol Al o e ke ok ok oK ek sk ok

; Call multiple read array with number of read pairs = |
RRR MOVE X:<ONE.A

MOVE A,Y:<N_RA

JMP <L MRAO

: Reset array, wait, read it out n times, expose, read 1t out n times
M RA MOVE X(R2)+,A
MOVE A,Y:<N RA ; Desired number of reset/read pairs
L MRAO JSR <XMT_DON ; Temporarily transmit 'DON' for FO case only
MOVE #NO _CHK,RS ; Don't check for incoming commands
JSR <RESET_ARRAY ; Reset the array twice
JSR <SHORT DELAY ; Call short delay for reset to settle down
DO Y:<N RA]L MRA! ;Read N_RA times
JSR <RD_ARRAY  , Call read array subroutine
NOP
L _MRAT1
MOVE #1. MRA2 R7
IMP <EXPOSE ; Delay for specified exposure time
L. MRA2 DO Y:<N RAL MRA3J ; Read N _RA times again
JSR <RD _ARRAY  ; Call read array subroutine
NOP
L_MRA3



JMP <END EXP ; This is the end of the exposure

v ekokoakok A s R ok e R ok ok ek oA 3 o o A A o o o o o6 7 56 o6 of o ol ok e ofe ofe ofe ofe
AR SUBROUTINES

; Core subroutine for clocking out array charge
CLOCK MOVE Y:(RO)*+,X0 . # of waveform entries
MOVE Y:(R0)yr,A  ; Start the pipeline
DO X0,CLK] ; Repeat X0 times
MOVE A X:(R6) Y:(RO»*,A ; Send out the waveform
CLK1
MOVE A X:(R6) , Flush out the pipeline
RTS ; Return from subroutine

; Update the DACs

SET DAC DO  Y:(RO)+,SET LO ; Repeat X0 times
MOVEP Y:.(RO) X:SSITX ; Send out the waveform
JSR  <PAL DLY ; Wait for SSI and PAL to be empty
NOP ; Do loop restriction

SET 1.0
RTS : Return from subroutine

; Delay for serial writes to the PALs and DACs by 8 microsec

PAL DLY DO #200,DLY ; Wait 8 usec for serial data transmission
NOP

DLY NOP
RTS

; Delay between power control board instructions
DLY PWR DO #4000,L PDLY

NOP
L PDLY

RTS

; Set video offsets and DC bias supply voltages

SET BIAS NUM
MOVEP X:EN_SIX:PCC ; Enable the SSI
JSR <PAL DLY ; Wait for the SSI port to be enabled
MOVE X:(R2)+,A , First argument is board number, O to 15
REP #20
LSL A
MOVE A, X0
MOVE X:(R2)}+,A ; Second argument is DAC number, 0 to 7
REP #14
LSL A

320



321

OR X0.A
BSET #19,A1 ; Set bits meaning DAC

BSET #18 Al

MOVE A X0

MOVE X:(R2)+ A ; Third argument is voltage value
MOVE #3000FFF,Y0 ; Mask off just 12 bits to be sure
AND YO0A

OR X0.A

MOVEP A, X:SSITX ; Write the number to the DAC
MOVEP X:DISA_SILX:PCC ; Disable the SSI

JMP <FINISH

; Power off
PWR _OFF MOVEP X:EN_SIX:PCC ; Enable the SSI
BCLR #CDAC,X:<LATCH ; Clear all DACs
BCLR #ENCK,X:<LATCH ; Disable DAC output switches
MOVEP X:LATCH,Y:WRLATCH _
BSET #LVEN,X:PBD ;LVEN=HVEN =1 => Power reset
; BSET #HVEN,X:PBD ;!
BSET #HVEN,X:PCD : timPC value
BCLR #COM_MOD,X:STATUS ; Command execution mode
BCLR #RST MOD,X:STATUS ; Continuous reset mode off
MOVEP X:DISA SLX:PCC ; Disable the SSI
JMP <FINISH

; Start power-on cycle

CAM_ON MOVEP X:EN_SLXPCC ; Enable the SSI
BSET #CDAC X:<LATCH ; Disable clearing of all DACs
BCLR #ENCK,X:<LATCH ; Disable DAC output switches
MOVEP X:LATCH,Y: WRLATCH

; Turn analog power on to controller boards, but not yet to IR array
BSET #LVEN X:PBD ;LVEN=HVEN =1 => Power reset

; BSET #HVEN,X:PBD ;!!!
BSET #HVENX:PCD ; timPC value

; Now ramp up the low voltages (+/- 6.5V, 16.5V) and delay them to turn on
BCLR #LVEN,X:PBD ; LVEN = Low => Turn on +/- 6.5V, +/- 16.5V
MOVE Y.<PWR_DLY A
JSR <CON_DELAY

; Zero all bias voltages and enable DAC output switches
MOVE #<ZERO BIASES RO ; Get starting address of DAC values
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JSR  <SET DAC

MOVE X:<THREE,A

JSR <CON_DELAY

BSET #ENCK,X:<LATCH ; Enable clock and DAC output switches
MOVEP X:LATCH,Y:WRLATCH ; Disable DAC clearing, enable clocks

; Turn on Vdd = digital power unit cell to the IR array
MOVEP Y:VDDX.SSITX ; pin#5 = Vdd = digital power on array

; Delay for the IR array to settle down
- MOVE Y:<VDD DLY,A ; Delay for the IR array to settle
JSR <CON DELAY

; Set DC bias DACs
SETBIAS MOVEP X:EN_SIX:PCC ; Enable the SSI
JSR <PAL DLY ; Wait for port to be ¢nabled
MOVE #<DC BIASES,RO ; Get starting address of DAC values
JSR <SET DAC
MOVE X.<THREE,A ; Delay three millisec to settle
JSR <CON DELAY

: Set clock driver DACs
MOVE #<DACS,R0O ; Get starting address of DAC values

JSR <SET DAC

; Turn continuous reset mode on, disable the SSI, and retumn
BSET #RST_MOD,X:STATUS ; Put controlier in continuous reset mode
BSET #COM_MOD,X:STATUS ; Put controller in camera run mode
MOVEP X:DISA SLX:PCC ; Disable the SSI
JMP <FINISH

; Command table
IF DL ; Memory offsets for downloading code
ORG X:.COM TBL,X:COM_TBL
ELSE ; Memory offsets for generatiig EEPROMs
ORG P:COM_TBL,P:(2*APL_NUM-1)*$100+APL_LEN
ENDIF
DC 'RRR',RRR ;Reset, Read, Read array
DC 'MRA'M RA ; Muluple reads of array
DC C'ABR,ABR EXP ;End current exposure
DC 'CON,CAM ON ; Turn on all camera biases and clocks
DC 'PON'.CAM _ON ; Tum on all camera biases and clocks
DC 'POF.,PWR_OFF ; Turn+/- 15V power supplies off
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DC'SET' SET EXT ; Set exposure time

DC 'SBN'SET BIAS NUM ; Set bias number

DC 'SBV'SETBIAS ; Set DC bias supply voltages
DC'VDI'VD1  ; Put array in video #1 mode
DC'VD2' VD2  ; Put array in video #2 mode
DC'STP.STP : Exit video mode

DC DON'START ; Nothing special

DC  0,START,0,START,0,START

IF DL

ORG Y:0,Y.0 ;Download address

ELSE

ORG Y:0,P; ; EEPROM address continues from P: above
ENDIF

DUMMY DC 0 ; Left over from previous versions

NCOLS DC 63 ; Number of columns

NROWS DC 64 ; Number of rows

N _RA DC1 ; Desired number of reset/read pairs

RST DLY DC 350 ; Delay after array reset for settling

PWR _DLY DC 100 ; Delay in millisec for power to turn on
VDD DLY DC 300 ; Delay in millise for VDD to settle

N RSTS DC2 ; Number of resets

NPXLS DC 65536 ; Number of pixels transmitted per image
CBD HDR DC $AA0002 ; Header to transmit to converter board
RDA DC RDA' ; Read array command

; Start the voltage and timing tables at a fixed address
IF DL
ORG Y:TBL ADR,Y:TBL_ADR ; Download address
ELSE
ORG Y:TBL_ADR,P:(2*APL_NUM-1)*$100+APL_LEN+47 ; EEPROM address
ENDIF

: Miscellaneous definitions
VIDEO EQU  $000000 ; Video board select = 0 for first A/D board with biases
BD2 EQU $002000 ; Clock board select = 2
DELAY EQU  $480000 ; Delay for clocking operations
{20 ns unit, 160 if MSB set)
VP DLY EQU $2C0000 ; Video delay time for 3 microsec/pixel
SXMIT EQU $00F060 ; Series transmit A/D channels #0 - 3

; Clock voltage definitions
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:CLK_HIGH EQU $CCO0 ; ~+4V, assuming +VREF = +2.5
CLK_HIGH EQU $880
CLK LOW EQU S$0F4 ;~+.30V, assuming -VREF = 0.0

; Table of offset values begins at Y:$10

; DAC settings for the video offsets
DC_BIASES DC ZERO_BIASES-DC_BIASES-1

OFF 0 DC $0c0000 ; Input offset board #0, channel A
OFF 1  DC $0c4000 ; Input offset board #0, channel B
OFF 2 DC $1¢0000 ; Input offset board #1, channel A
OFF 3 DC $1c4000 ; Input offset board #1, channel B

; DAC settings to generate DC bias voltages for the PICNIC array,

; assuming +7.5 volts maximum from each bias circuit

VOFFSET DC $0c87e4 ; pin #1 = preamp offset = +3.7 volts
VRESET DC $0cclll ; pin#2 = reset = +0.5 volts

VD DC $0d0a97 ;pin#3 = analog power = +5.0 volts
ICTL DC $0d47e0 ; pin#4 = current control = +3.7 volts
VDD DC $0d8878 ; pin#5 = digital power = +4.0 volts

VUNUSED DC $0dc060 ; pin #6 = unused to OV

;. Zero out the DC biases during the power-on sequence

ZERQ BIASES

DC DACS-ZERO BIASES-t
DC $0c8000 ; Pin #1, board #0
DC $0¢c000  ; Pin #2

DC $0d0000 ; Pin #3

DC $0d4000 ; Pin#4

DC $0d8000 ; Pin#5

DC $0dc000  ; Pin#6

DC $1¢8000 ; Pin#1, board #1
DC $1¢c000  ; Pin#2

DC $1d0000 ; Pin #3

DC $1d4000 ;Pin#4

DC $1d8000 ; Pin#5

DC $1dc000 ; Pin #6

: Initialize all DACs, starting with the clock driver ones
DACS DC READ_ON-DACS-]
DC (BD2<<8)+(0<<14}+CLK_HIGH ; Pin #1, RESET
DC (BD2<<8)+(1<<14)}+CLK_LOW
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DC (BD2<<8)+(2<<14+CLK_HIGH ; Pin #2, LINE

DC {BD2<<8)+(3<<14+CLK LOW

DC (BD2<<®)*+4<<14+CLK_HIGH ; Pin #3, LSYNC
DC (BD2<<8)+(5<<14)+CLK_LOW

DC (BD2<<8)+(6<<14)+CLK HIGH ; Pin #4, FSYNC
DC (BD2<<8)+(7<<14)+CLK LOW

DC (BD2<<8)+(8<<14)+~CLK_HIGH ; Pin #5, PIXEL
DC (BD2<<8)-+(9<<14)+CLK LOW

DC (BD2<<8)+(10<<14)+CLK_HIGH ; Pin #6, READ
DC (BD2<<8)+(11<<14)+*CLK_LOW

DC (BD2<<8)+{12<<14) ; Pin #7, not connected=0 volts
DC (BD2<<8)+(13<<14)

DC (BD2<<8)+(14<<14) ; Pin #8, not connected=0 volts
DC (BD2<<8)+(15<<14)

: Define switch state bits for the clocks
L RST EQU 0
H RST EQU 1
L LINE EQU ©
H LINE EQU 2

L LSYNCEQU 0
H LSYNCEQU 4
L FSYNCEQU 0
H FSYNCEQU 8

L PIXELEQU 0
H PIXELEQU $10
L READ EQU 0

H READ EQU $20

; Turn READ ON for readout and reset

READ ON
DC READ OFF-READ ON-2
DC BD2+H_READ+L _PIXEL+H LSYNC+L LINE+H FSYNC+L RST
DC BD2+H READ+L PIXEL+H LSYNC+L LINE+H FSYNC+L_RST

; Turn READ OFF during exposure

READ_OFF
DC SHIFT_RESET_ODD_ROW-READ_OFF-2
DC BD2+L._READ+L PIXEL+H LSYNC+L LINE+H _FSYNC+L_RST+DELAY
DC BD2+L_READ+L_PIXEL+H_LSYNC+L_LINE+H FSYNC+L RST+DELAY

. Shift and reset the odd numbered lines
SHIFT_RESET_ODD_ROW



DC SHIFT RESET EVEN ROW-SHIFT RESET ODD ROW-2

DC BD2+H READ+L PIXEL+L_LSYNC+L LINE+H FSYNC+L RST+DELAY
DC BD2+H_READ+L PIXEL+H_LSYNC+L_LINE+H FSYNC+L_RST+DELAY
DC BD2+H_READ+L PIXEL+H LSYNC+H LINE+H FSYNC+L RST+DELAY

DC BD2+H_READ+L_PIXEL+H _LSYNC+H LINE+H FSYNC+H RST+DELAY

DC BD2+H_READ+L_PIXEL+H LSYNC+H_LINE+H FSYNC+L RST+DELAY

; Shift and reset the even numbered lines

SH[FT RESET EVEN ROW
DC FRAME INIT-SHIFT RESET EVEN ROW-2
DC BD2+H READ+L PIXEL+L LSYNC+H LINE+H _FSYNC+L RST+DELAY
DC BD2+H READ+L PIXEL+H LSYNC+H LINE+H FSYNC+L RST+DELAY
DC BD2+H_READ+L _PIXEL+H LSYNC+L LINE+H FSYNC+L _RST+DELAY
DC BD2+H_READ+I, PIXEL+H_LSYNC+L LINE+H FSYNC+H RST+DELAY
DC BD2+H_READ+L_PIXEL+H LSYNC+L LINE+H FSYNC+L RST+DELAY

; Initialize the frame for readout, including shift register (slow row scanner)
FRAME INIT
DC SHIFT_ODD_ROW-FRAME_INIT-2
DC BD2+H_READ+L_PIXEL+H_LSYNC+L_LINE+L FSYNC+L_RST+DELAY
DC BD2+H_READ+L PIXEL+L_LSYNC+L, LINE+L FSYNC+L RST+DELAY
DC BD2+H_READ+L _PIXEL+L LSYNC+L LINE+H FSYNC+L RST

SHIFT_ODD_ROW
DC READ_ODD_ROW_PIXELS-SHIFT _ODD ROW-2
DC BD2+H_READ+L PIXEL+L_LSYNC+L LINE+H FSYNC+L RST+DELAY
DC BD2+H_READ~+L_PIXEL+H LSYNC+L LINE+H FSYNC+L RST+DELAY
DC BD2+H _READ+L PIXEL+H LSYNC+L LINE+H FSYNC+L RST+DELAY

DC BD2+H READ+L_PIXEL+H LSYNC+H LINE+H FSYNC+L_RST+$900000
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DC BD2+H_READ+H_PIXEL+H LSYNC+H LINE+H FSYNC+L_RST+$7C0000

READ_ODD_ROW_PIXELS
DC SHIFT_ODD_ROW_PIXELS-READ ODD_ROW _PIXELS-2

DC BD2+H_READ+H_PIXEL+H _LSYNC+H LINE+H FSYNC+L, RST+DELAY

DCVP DLY ; A/D sample

DC $010033 ; Start A/D conversion

DC SXMIT ; Senies transmit four pixels' data

DC $140033 ; Delay

DCBD2+H _ READ+L _PIXEL+H_LSYNC+H LINE+H FSYNC+L RST+DELAY
DCVP DLY ; A/Dsample

DC $010033 Start A/D conversion

DC SXMIT ; Series transmit four pixels' data



SHIFT _ODD_ROW_PIXELS
DC SHIFT EVEN ROW-SHIFT_ODD ROW_PIXELS-2

DC BD2+H_READ+H_PIXEL+H LSYNC+H LINE+H FSYNC+L RST+DELAY

DC VP DLY ;A/Dsample

DC 3010033 ; Start A/D conversion

DC 5160033 ; Padding

DC BD2+H READ+L PIXEL+H LSYNC+H_LINE+H FSYNC+L RST+DELAY
DC VP_DLY ; A/D sample

DC $010033 ; Start A/D conversion

DC $000033 ; Padding

SHIFT _EVEN ROW
DC READ EVEN _ROW_PIXELS-SHIFT EVEN _ROW-2
DC BD2+H READ-[. PIXEL+L_LSYNC+H_LINE+H FSYNC+L RST+DELAY
DC BD2+H_READ+L_PIXEL+H_LSYNC+H_LINE+H_FSYNC+L RST+DELAY
DC BD2+H _READ+L_PIXEL+H_LSYNC+H_LINE+H FSYNC+L RST+DELAY
DC BD2+H_READ+L_PIXEL+H_LSYNC+L_LINE+H_FSYNC+L RST+3900000
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DC BD2+H_READ+H_PIXEL+H LSYNC+L LINE+H FSYNC+L RST+$7C0000

READ EVEN ROW_PIXELS
DC SHIFT_EVEN_ROW_PIXELS-READ _EVEN_ROW_PIXELS-2
DC BD2+H_READ+H_PIXEL+H LSYNC+L LINE+H FSYNC+L RST+DELAY
DCVP DLY ; A/Dsample
DC 8010033 ; Start A/D conversion
DC SXMIT ; Series transmit four pixels' data
DC $140033 ; Delay
DC BD2+H_READ+L PIXEL+H_LSYNC+L_LINE+H_FSYNC+L _RST+DELAY
DC VP DLY ; A/D sample
DC $010033 ; Start A/D conversion :
DC SXMIT ; Series transmit four pixels' data

SHIFT EVEN_ROW PIXELS
DC SXMIT EIGHT PIXELS-SHIFT EVEN ROW_PIXELS-2
DCBD2+H READ+H PIXEL+H LSYNC+L_LINE+H FSYNC+L RST+DELAY
DC VP_DLY ; A/D sample
DC $010033  ; Start A/D conversion
DC $160033 ; Padding
DC BD2+H READ+L PIXEL+H_LSYNC+L LINE+H FSYNC+L RST+DELAY
DCVP DLY ;A/Dsample
DC $010033  ; Start A/D conversion
DC $000033  ; Padding

SXMIT_EIGHT PIXELS
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DC END_ TBL-SXMIT EIGHT_PIXELS-2
DC DELAY+$000033

DC VP_DLY ; A/D sample

DC $000033 ; Start A/D conversion

DC SXMIT ; Series transmit four pixels' data
DC DELAY+$000033

DC VP DLY ; A/Dsample

DC $000033 ; Start A/D conversion

DC SXMIT ; Series transmit four pixels' data

END TBL DCO0 ; End of waveform tables

: Check for overflow in the EEPROM case
IF DL
I[F @CVS(N,@LCV(L))>((2*APL_NUM+1)*$100)*3
WARN 'EEPROM overflow!' ; Make sure next application
ENDIF  ; will not be overwritten
ENDIF

ENDSEC ; End of section TIMIR

; End of program
END
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D.2.3 Bootstrap.asm as modified by University of Calgary
COMMENT *

This file is used to generate boot DSP code for the second generation
TIMII timing board with the PC interface for IR Labs.
This 1s Rev. 3.00 software. ‘
Overlays are no longer used, but application programs can be loaded.
Modified starting for downloading operation with timllappl.asm
Header 1D code eliminated since the utility board will not be used -
may be re-implemented if needed. (Aug. 23, 1996)
Buffers for commands and replies was simplified to just two buffer, one
for the receiver, one for the transmitter. Each has an address register
pointing to the current value of the last entry in the buffer (R1 for
receiver, R3 for transmitter) and an address register pointing to the
last processed entry (R2 for the receiver, R4 for the transmitter).
(Aug. 25, 1996)
SCI interrupt service routine to place the first character in the incoming
stream into the most significant byte of the 3-byte DSP word.
(Aug. 26, 1996)
Timer code based on DSP timer interrupt service added Aug. 31, 1996. 1t was
verified to work by testing the X: TCSR bit ¢ = TE for timer complete.
Modified for Rev. 3 PCI timing boards March '97
Modified for Rev. 6C power board Aug. '98

Base copy 010705 University of Calgary. Code is proved to work.
Designated institution code 010101
This is code version 0.23

CHANGE HISTORY
2001-07-09
Comment added in serial port receive routine,
2001-07-16
Set APL LEN to $300 to allow for max length

PAGE 132 , Printronix page width - 132 columns

; Define some useful DSP register locations
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RST ISR EQU $00 ; Hardware reset interrupt

ROM ID EQU $06 ; Location of program Identification = SWI interrupt

SCI ISR EQU $14 ; SCI serial receiver interrupt address

SCI_ ERR EQU $16 ; SCI interrupt with exception (error)

PGM _STR EQU $18 ; Starting address of program

TIM ISR EQU $3C ; DSP timer interrupt service routine address
PGM_CONEQU $3E ; Program continues on here

BUF STREQU $60 ; Starting address of buffers in X:

BUF LENEQU $20 ; Length of each buffer

RCV_BUFEQU BUF_STR ; Starting address of serial receiver buffer in X:

XMT _BUF EQU BUF_STR+BUF_LEN ; Starting address of command buffer in X:
COM_TBL EQU XMT BUF+BUF_LEN ; Starting address of command table in X:
; NUM COMEQU 24 ; Number of eniries in command table

NUM COMEQU 32 ; Number of entries in command table

ROM OFF EQU $4000 ; Boot program offset address in EEPROM

LD X EQU $4200 ; Assembler loads X: starting at this EEPROM address
RD X EQU $C600 ;DSP reads X: from this EEPROM address
APL_ADREQU $F0 ; Starting P: address of application program

APL LENEQU $300-APL_ADR ; Maximum length of application program

; Define DSP port addresses

WRLATCH EQU  $FFC1 ; Write to timing board latch

WRSS EQU  $FF80 ; Write clock driver and VP swiich states
WRPC EQU S$FFCO ; Write DSP datum to PCI board

BCR EQU S$FFFE ; Bus{=Port A) Control Register -> Wait States
PBC EQU S$FFEO ;Port B Control Register

PBDDR EQU 3$FFE2 ; Port B Data Direction Register

PBD EQU $FFE4 ; Port B Data Register

PCC EQU $FFE1 ;Port C Control Register

PCDDR EQU $FFE3 ; PortC Data Direction Register
PCD EQU $FFES ; Port C Data Register

PR EQU $FFFF ; Interrupt Priority Register

SCR EQU S$FFFO ; SCI Control Register

SSR  EQU $FFF1 ; SCI Status Register

SCCR EQU $FFF2 ; SCI Clock Control Register

SRX EQU $FFF4 ; SCI receive data register

SSITX EQU $FFEF ; SSI Transmit and Receive data register
CRA EQU SFFEC ; SSI Control Register A

CRB EQU $FFED ; SSI Control Regsiter B

TCSR EQU $FFDE ; Timer control and status register

TCR EQU S$FFDF ; Timer count register

TIM_BIT EQU 0O ; Timer status bit
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; Camera operational mode bit definttions

COM_MOD EQU 0 ; Clear if just waiting form commands to interpret
RST MOD EQU 1 ; Set to continuously reset array

ViDl MODEQU 2 ; Set if in video mode #1

VID2 MODEQU 3 ; Set if in video mode #2

; After RESET jump to initialization code
ORG P:RST _ISR,P:RST_JSR+ROM_OFF
IMP  <INIT ; Initialize DSP after hardware reset
NOP :

. The SCI interrupts when 1t recerves data from the PCI board.
ORG  P:SCI_ISR,P:SCI_ISR+ROM_OFF
JSR  <8CI RCV ; Jump to long interrupt service routine
NOP

; The SCI interrupts to here when there is an error.
ORG P:SCI_ERR,P:SCI ERR+ROM_OFF
ISR  <CLR_SCI
NOP

; DSP Timer interrupt for exposure time control
ORG P TIM ISR.PTIM ISR+ROM OFF _
JSR <TIMER ; Long interrupt service routine
NOP

; Put the ID words for this version of the ROM code. It is placed at
; the address of the SWI = software interrupt, which we never use.
ORG P:ROM_ID,P:ROM ID+ROM_OFF
DC s0l10t0t ; Institution; University of Calgary
; Locatton : RAO
; Instrument : IR Camera
DC  $000023 ; Version 0.23, board #2 = timing
; board #0 = video
;*************************************************************************

*

. &

. Permanent address register assignments '

; R1 - Address of current contents of PCI board receiver *

; R2 - Address of processed contents of PCI board receiver *
; R3 - Adress of current contents of PCI board transmitter *

R4 - Adress of processed contents of PCI board transmitter ~ *
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R6 - CCD clock driver address for CCD #0 *
It is also the A/D address of analog board #0 *

R7 - Return address after exposure calis, may be used sparingly *
*

Other registers *

; RO, and R5 - Temporary registers used all over the place
5 o ok ok ol o o o s o o6 0 o8 o6 3 8 o o ook oK ok s ol 8 o o e b o o o ok o ko ol ok o ok ok o ke ok oK 3 3 3 3 8 0 o e e ok o ke ke o e of 3 e ok o ke e

a

*
*

, Inrtialization code 1s in the application area since it executes only once
ORG P:APL ADR,P:APL. ADR+ROM _OFF ; Download address

; Define this as simple jump addresses so bootrom program 1s sure to work
; until the application program can be loaded

APPLICATION
JMP <TST RCV | Defined so compiler has APPLICATION address

; Inttialization of the DSP - system register, serial link, interrupts.
This is executed once on DSP boot from ROM, and is not incorporated
, into any download code since its not needed.
INIT MOVEC #$0002,0MR ; Operating Mode Register = Normal
; Expanded - set after reset by hardware

ORI #$03,MR ; Temporarily mask interrupts

MOVEP #0,X:PBC ; Set Port B to general purpose 'O

MOVEP #$3FFF,X:PBDDR ; Set PBO to PB14 to outputs -

HO, AUX4, TXD_EN, RXD EN, STATUSO to
STATUS3, AUX]1, LVEN, AUX3, FRAME,
LINE, AUX2. PWRST is an input.

E
s

>

MOVEP #$020D X:PBD ;RXD-EN =TXD-EN =1 for enabling PCI
communication. HO = 1 to communicate

with analog boards. LVEN = 1.

All others = 0.

3
3

>

MOVEP #856002,X:CRA  ; SSI programming - no prescaling;
;24 bits/word; on-demand communications;
; no prescale; 3.12 MHz serial clock rate

MOVEP #$3930,X:CRB  ; SSI programming - OF0, OF1 don't apply;
;. SCO, SCI, SC2 are inputs; SCK is output,
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shift MSB first; rcv and xmt asynchronous
wrt each other; gated clock; bit frame

sync; network mode to get on-demand;
RCYV and its interrupts enabled; TX enabled,
TX mterrrupts disabled -> Utility board SSI

MOVEP #30B02 X:SCR  ; SCI programming: 10-bit asynchronous
; protocol (1 start, 8 data, no parity,
. 1 stop); LSB before MSB; enable receiver
; and its interrupts; transmitter interrupts
; disabled.

MOVEP #30050,X:SCCR ; SCI clock: asynchronous data rate =
. 9600 kbits/sec, internal clock.

; €50 MHz /64 /81 = 9645 baud)

MOVEP #$0013,X:PCC  ; Port C implemented as enabling the SCI
; pins RXD and TXD and HVEN. The SSI will

; be enabled only as needed.

MOVEP #30013. X:PCD ; Port C Data Register - Set all lines high
; 1f configured as outputs.

MOVEP #$007F X:PCDDR  ; Port C Data Direction register - Set all
. lines to outputs when not used for SSI
. or SCI service except SRD and STD that
; are pulled low by 500 ohms.

MOVEP #3$0181, X:BCR ; Wait states = X: Y: Prand Y: ext. I/O
MOVEP #>2 X TCSR ; Enable timer interrupts

MOVEP #561A8X:TCR ; Divide so timer interrupts every millisecond

. Initialize X: data memory
MOVE #RD X,R0 . Starting X: address in EEPROM
MOVE #0,R1 ; Put values starting at beginning of X:
DO  #8100,X MOVE ; Assume 256 = $100 values exist
DO #3,X LOOP ; Reconstruct bytes to 24-bit words
MOVE P:(R0O}+,A2 ; Get one byte from EEPROM
REP #8
ASR A . Shift right 8 bits
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X LOOP
MOVE ALX:(R1 ; Write 24-bit words to X: memory

X_MOVE

; Imitialize registers
MOVE #RCV _BUF,R1 ; Starting address of receiver buffer
MOVE #XMT BUF,R3 ; Starting address of transmitter buffer
MOVE #WRSS R6 ; Address of clock and video processor switches
MOVE RI1,R2
CLR AR3R4 )
MOVE #31 M1 ; All address registers are circular, modulo 32
MOVE MIM2
MOVE M2M3
MOVE M3 M4
MOVE MINI
DO #32,ZERO X ; Zero all buffers
MOVE AX(R1)}+
MOVE AX(R3)»+

ZERO X

; Disable analog board functions
MOVEP X.LATCH,Y:WRLATCH

; Call Load Application #1 to get video mode loaded on boot as the default
MOVE #LDA'A
MOVE AX:(RI1)+
MOVE X:<ONEA
MOVE AX:(RD)+
MOVE X:<CAR RETA
MOVE  AX{RI)+

; Set interrupt priority levels
MOVEP #$038000,X:IPR ; Write to interrupt priority register
; Exposure timer =2
; SCI=1=PC(CI board link
. Host, IRQA, IRQB all disabled
ANDI #35FC MR ; Unmask all interrupt levels

: Go execute the program - initiahization is over
JMP <CHK_HDR ; Process the commands on the stack

; Check for program space overflow
IF  @CVS(N,*)>$1FF
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WARN 'nternal P: memory overtflow!" ; Don't overflow DSP P: space
ENDIF

; ¥**** End of initialization code ******
; Put some of the code in the interrupt vector area that is not used,

from $18 to $3B (PGM_STR), then continue on at $3E (PGM_CON).
ORG P.PGM_STR,P.PGM_STR+ROM_OFF ; Program start

k)

; Test serial receiver contents

START JSET #TIM BIT,X.TCSR,CHK TIM ; If timing down go elsewhere
; the following sucks up a few clock cycles (maybe) but aside from that

; does no harm. What it DOES do is to allow the application program

; a chance to grab the processor before the receiver gets it. So,

; leave it in for use some other time

JSET #COM_MOD,X:STATUS,APPLICATION

TST RCV JSR <GET RCV ; Geta command from the receiver stack
JEQ <START ; If none, test for timer and application

. Process the receiver entry - ts it in the command table?

CHK _HDR MOVE X(R2)+,A :Getthe command buffer entry
MOVE #<COM_TBL,RO ; Get command table starting address
DO  #NUM COMEND COM ; Loop over command table
MOVE X:(RO)+,X! ; Getthe command table entry
CMP XI1,A X:(RO)RS ; Does receiver = table entry?
INE <NOT_COM : No, keep looping
ENDDO , Yes, restore the DO loop system registers

; Wait for the complete command and then jump to it

TST END MOVE X:(RI1+N1),A ; Get most recent SCI word
MOVE X:<CAR_RET,X0
CMP XO,A :Isit="__CR"?
INE <TST END ; No -> keep waiting

IMP (RS5) ; Yes -> execute the command
NOT COMMOVE (RO»+ ; Increment the register past the table address
END_COM

; It's not in the command table - send an error message
ERROR MOVE X:<ERR,X0 . Send an error message 'ERR'
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JMP  <FINISH2

; Construct a simple reply for the PCI board

FINISH MOVE (R2+ . Step over Carriage Return delimiter

END EXP MOVE X:<DON,X0 ; Send a DON' as a reply

FINISH2 MOVE X0,X{(R3)+ ; Put on the buffer to be transmitted

; Process transmitter buffer to see if anything needs to be sent

PRC XMT MOVE R4,A ; Address of processed transmitter contents
MOVE R3,X0 ; Address of current transmitter contents
CMP X0,A ; Are they equal?
JEQ <START ; If equal, look for receiver contents
JIMP  <XMIT ; Needed because we're inserting timer ISR

; Check contents of receiver stack to see¢ if a new host command has come in

GET RCV MOVE R2,X0 ; Get address of processed recetver contents
MOVE RILA ; Get address of current receiver contents
CMP X0,A
RTS

; Jump here on RRR and M_RA commands so R2 steps over CR delimiter

XMT DON MOVE (R2)+ ; Step over " CR" delimiter in command
RTS

; Check for program space overflow
IF  @CVS(N,*)>83C
WARN ‘'Error: Timer ISR overwitten at P:$3C'
ENDIF

ORG P:PGM_CON,P.PGM_CON+ROM _OFF ; Step over timer ISR

; Transmit the 24-bit word to the PCI board three bytes at a time
XMIT MOVE X<SRXFST,RO ;RO =S$FFF6 = SCI first byte address
MOVE X:(R4)+,A
DO #3,8CI SPT
SCILXMT JCLR #0,X:SSR,SCI_XMT ; Continue only if SCI XMT register is empty
MOVE AX:(R0)- . Write to SCI butfer, increment byte pointer
SCI_SPT

SCI CR JCLR #0,X:SSR,SCI CR ; Continue only if SCI XMT register is empty
MOVEP #30D,X:SRX ; Transmit a Carriage Return
JMP <PRC_XMT
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, Start up the exposure timer and wait here until it is done
EXPOSE MOVE X<EXP TIM,A ; Enter exposure time into timer's
MOVE AX<TGT TIM ; targettime
CLR A ; Zero out elapsed time
MOVE AX<EL TIM
BSET #0,X.TCSR ; Enable DSP timer
CHK_COM JSR <GET RCV ; Check for incoming commands
JNE <CHK HDR ; Ifreceived, process it normally
CHK TIM JSET #0,X:TCSR,CHK COM ; Wait for timer to end
JMP  (R7) ; Jump to the internal jump address

; Interrupt service routine for the SCI serial link to the PCI board
SCI RCVMOVEC SR,X:<SAVE_SR ; Save Status Register
MOVE RO0,X:<SAVE RO ; Save RO
MOVE BI1,X:<SAVE Bl ; Save B!
MOVE X1 X:<SAVE X1 ; Save X1
MOVE X:<SCI RO,RO ; Get previous value of SCI RO
MOVE X:<SCI BI1,B1 ; Get previous value of SCI Bl
MOVE X:(R0),X1 ; Get the byte from the SCI
OR XI,B(RO)- ; Addbyte into B1, postdecrement RO
BTST #1,R0 ; Test for the address being $FFF3 = last byte
JCC  <MID_BYT ; Not the last byte => only restore registers
END BYT MOVE B, X:(R1)+ ; Put the 24-bit word in the command buffer
MOVE X:<SRXFST,R0 ; Initialize RO most significant byte of SCI
MOVE #0,Bt ; Zero SCI_B1 for next SCI use
MID BYT MOVE RO, X:<SCI RO ; Save SCI value of SCI address pointer
MOVE BILX:<SCI Bl ; Save SCI B1 for next SCI use
MOVEC X <SAVE SR,SR ; Restore Status Register
MOVE X;<SAVE ROR0O ; Restore RO
MOVE X:.<SAVE B1,B1 ;Restore Bl
MOVE X:<SAVE X1,X1 ;Restore X1
RTI ; Return from interrupt service

; Interrupt service routine for the DSP timer, called every millisecond
TIMER MOVEC SR, X:<S8V SR . Save Status Register
MOVE B1,X<SV Bl
MOVE Y1,X:<S8V_YI1
MOVE X:<ONE,B
MOVE X<EL TIM,Y1 : Get elapsed time
ADD YI B X<TGT _TIM, Yl ;Get target time
MOVE B, X:<EL TIM EL TIM=EL TIM + 1
CMP YI1,B
JLT <NO_TIM ; If (EL .GE. TGT) we've timed out
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BCLR #0,X:TCSR : Disable timer
NO_TIM MOVEC X:<8V_SR,SR ; Restore Status Register
MOVE X:<SV B1,B1
MOVE X:<SV_Y1,Y1
RTI ; Return from TIMER interrupt

; Read DSP or EEPROM memory (RDM' address): read memory, reply with value

RDMEM MOVE X:(R2),R0 ; Need the address in an address register
MOVE X:(R2y,A  ; Need address also in a 24-bit register
JCLR #20,ARDX ; Test address bit for read from P. memory
MOVE P:(R0),X0 ;Read from Program memory
JMP  <FINISH2 ; Send out a header ID with the value

RDX JCLR #21,ARDY ; Test address bit for read from X: memory
MOVE X:(R0),X0 ; Write to X data memory
JMP  <FINISH2 . Send out a header ID with the value

RDY JCLR #22,ARDR ; Test address bit for read from Y: memory
MOVE Y:(R0),X0 ;Read from Y data memory
JMP  <FINISH2 : Send out a header ID with the value

RDR JCLR #23 AERROR ; Test address bit for read from EEPROM memory
MOVE X <THREE, X0 ; Convert to word address to a byte address
MOVE RO, YD ; Get 16-bit address in a data register
MPY X0,YO0,A ; Multiply
ASR A ; Eliminate zero fill of fractional multiply
MOVE AQ,RO ; Need to address memory
BSET #15R0 ; Set bit so its in EEPROM space

DO  #3,L1IRDR
MOVE P:(RO)*,A2 ; Read each ROM byte

REP #8
ASR A . Move right into Al
L1IRDR
MOVE A1,X0 ; FINISH2 transmuts X0 as its reply
JMP  <FINISH2

; Program WRMEM ("WRM' address datum): write to memory, reply DON'’
WRMEM MOVE X:(R2),R0 ; Get the desired address
MOVE X:(R2y,A  ; Weneed a 24-bit version of the address
MOVE X:(R2)+,X0 ; Get datum into X0 so MOVE works easily
JCLR #20,A,WRX ; Test address bit for write to P; memory
MOVE XO0,P:(R0) ; Wnte to Program memory
JMP <FINISH
WRX JCLR #21,AWRY  ; Test address bit for write to X: memory
MOVE XO0,X:(R0) . Write to X: memory
JMP <FINISH
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JCLR #22,AWRR ; Test address bit for write to Y: memory
MOVE X0,Y:(RO0) ; Write to Y: memory .
JMP <FINISH
JCLR #23 A ERROR ; Test address bit for write to EEPROM
MOVE X:<«THREE, X1 . Convert to word address to a byte address
MOVE RO, YO ; Get 16-bit address in a data register
MPY XI1,YOA ; Multiply
ASR A ; Eliminate zero fill of fractional multiply
MOVE AOQRO ; Need to address memory
BSET #15R0 . Set bit so its in EEPROM space
MOVE X0,A1 ; Get data from command string

DO #3L1IWRR ; Loop over three bytes of the word

MOVE Al1P(RO) ; Write each EEPROM byte

REP #8

ASR A X:<C50000,Y0 ; Move right one byte, enter delay

DO YOL2WRR ; Delay by 12 milliseconds for EEPROM write
REP #4 ; Assume 50 MHz DSP56002

NOP

NOP ; DO loop nesting restriction

LIWRR

JMP  <FINISH

. Read EEPROM code into DSP memory starting at P:APL._ADR - as a subroutine
LDAPPL MOVE X:(R2)y+,X0 ; Number of application program

MOVE X:<C600,Y0

MPY X0, Y0A X:<ZEROXI

ASR A X:<C300,X0

SUB XA #APL ADRR7

MOVE AOQORO . EEPROM address = # x $600 - $300
BSET #15R0 ; All EEPROM accesses are with Al15=1
DO  #APL LEN,LD LA2 ; Load from APL_ADR to $200
DO  #3.LD LAl

MOVE P:(RO)*,A2 ; Read from EEPROM

REP #8
ASR A
LD LAl

MOVE ALP.R7H ; Write to DSP P: memory

LD LA2

; Splice the application and boot command tables together

MOVE #COM TBL,R7 ;Leave most of X: memory alone

" DO #32,1LD LA4 ;16 commands, 2 entries per command
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DO #481D LA4 ;24 commands, 2 entries per command
DO #3,LD LA3
MOVE P:(R0)Y,A2 ; Read from EEPROM
REP #8
ASR A
LD LA3
MOVE AlX(R7)+ ; Wrte to DSP X: memory
LD _LA4

; Transfer Y: memory, containing waveforms and readout parameters
MOVE #0,R7 ; Start at bottom of Y: memory
DO  #$300-32-APL_LEN,LD LA6 ; Update y:DSP memory
DO  #3,LD LAS
MOVE P:{R0)+,A2 ;Read from EEPROM
REP #8
ASR A
LD LAS
MOVE ALY:R7»* ; Write to DSP Y. memory
LD LA6
JIMP  <FINISH ; Return and send 'DON’

; Reset = Reboot

RST RESET ; Reset peripherals
MOVE X:<CFFFF MO0 ; Insure that its linear addressing
MOVE X:<CFFFF Ml
MOVEP X:ZERO,X:IPR ; Clear Interrupt Priority Register
MOVEP X.CFFFF,X:BCR ; Many Wait States for PROM accesses
MOVEC X.<ZERO,SP ; Clear the stack pointer
MOVEC X:<C300,SR ; Clear the Condition Code Register
MOVEC #$01,0MR ; Operating Mode Register = Reboot
NOP ; Allow one cycle delay for the remapping
IMP  <§0 , Begin bootstrap from internal ROM

; Clear error condition and interrupt on SSI receiver

CLR_SCIMOVEP X:SSR.X:RCV_ERR ; Read SCI status register
MOVEP X:SRX,X:RCV_ERR ; Read register to clear error
RTI

: Check for program space overflow into application code area
F  @CVS(N,*)>=APL_ADR
WARN 'ERROR - Boot program overflows into application code area'
ENDIF
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; sk dok K okok Beglnmng OfX: deﬁnitions e e e ok afe e e o 3 ofe e k.

; Status and header D processing words
ORG X0,XLD X

STATUS DC

0 ; Status word

; Timer related constants

SV SR
SV Bl
SV_YI

DC 0O ; Save for timer ISR
DC 0 : Save for timer ISR
DC O : Save for timer ISR

; Defimtions for vanables needed for the interrupt service routines
SAVE SRDC 0

SAVE X1DC
SAVE Bl DC
SAVE RO DC
SCI B1 DC
SCI RO DC
SRXFST DC

SPARE

0
0
0
0
$FFF6 ; Current address of the SCI

$FFF6 ; Address of first byte in SCI receiver
DC ¢ '

; EXP TIM must be at address $E for compatability with IR Labs' IREM

EL TIM
TGT_TIM
EXP_TIM

DC O ; Elapsed exposure time in milliseconds
DC 0 ; TGT_TIM = EXP_TIM at beginning of exposure
DC 1000 ; Exposure ttme (milliseconds), written by host computer

; Definition of value in latch U235

LATCH

DC  $10 ; Value in latch chip U25

; Miscellaneous constant definitions

ZERO DC
ONE DC
TWO DC
THREE

EN_SIDC
DISA_SI

C300 DC
C600 DC
CFFFF DC
C50000

ERR DC
DON DC
RCV_ERR

0

1

2

DC 3

$0173 ; Enable the SCT and SSI pins

DC  $0003

$300 , Constant for resetting the DSP

$600 ; EEPROM space per application program
$FEFF ; Constant for resetting the DSP

DC 50000 ; Delay for WRROM = 12 millisec
'ERR' : An error occurred

DON' ; Command was fully processed

DC 0 ; Dummy location for receiver clearing



CAR_RET

DC  $20200D . Carriage Return marking end of command

; Command table resident in X: data memory
; The last part of the command table is not defined for "bootrom”

L)

because it contains application-specific commands

ORG X:COM TBLX:COM TBL*LD X

DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

DC
DC
DC
DC
DC
DC
DC
DC

0,START ; This is where application

0,START ; commands go

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0,START

0.START

, everything below this has commands
; intrinsic to the bootstrap

'ERR’,START ; Nothing special
RDM' RDMEM  ; Read from DSP or EEPROM memory
"WRM ,WRMEM  ; Write to DSP memory
'LDA'LDAPPL | Load application progam from EEPROM to DSP
RST' RST  ; Re-boot DSP from on-board ROM
'STP' FINISH  ; Put it here as a no op
$20200D,START ; Extra delimiters - do nothing
0,START : Room for one more command

; End of command table
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. End of program
END
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D.2.4 App.asm as modified by the Umversity of Calgary

COMMENT *

This file is used to generate DSP code for the second generation
timing boards to operate a PICNIC infrared array.

Fiber optic and PCI application files are now joined into one.

File modified 11/97 to generate timing waveforms similar to old
versions of PICNIC delivered with the microscopes

Changed Aug. '98 to control Rev. 6C power control board, and use
extended on-board SRAM

Base code Untversity of Calgary.
Code is proved to work. Date is 010705
Required command-line switches, DL = 0; FOPCI = 0;

Modified 2001-07-9 by Anna Johnson, Physics Department,
University of Calgary, to support a Rockwell TCM1000 infrared array.
This is REV 0.23 software.

CHANGE HISTORY:
2001-07-09
Added the following ops:
SEX: Set exposure time.
TST: return test message to host.
LDW: direct load of word from host to WRSS.
OSH: open shutter
CSH: close shutter
Removed the following ops:
VD1: Set video mode 1
VD2: Set video mode 2
Left in but unnecessary:
STP: Stop video mode. This is left in only for
the moment, and represents the only spare place in
the command table.
The above ops and their associated code were
cut out because while the TCM chip is intended
to be run in stare mode (for this pass) it will
not be run in video mode.
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The exposure code was also modified so that it
adds the shutter flag (SH_MASK) to the outgoing
clock-generator board word to keep the shutter
where it is supposed to be during the exposure.
Added the following stubs:
SV2: Set DC offset on the ADC board
SGN: Set the gain on the ADC board.
These will have to remain stubs until the ADC board
has been wrung out.
All UC additions are bracketed and identified.
Designated REV 0.20, stored as OP3.
2001-07-16
Set APP_LEN to $300 to allow for extended length programs
Increased command table size to 32 ops.
Designated REV 0.21, stored as BIGTAB
2001-07-18
Cut out timing tables for PICNIC array, inserted tables
tor TCM1000C array. Rewrote RD ARRAY routine to accomodate
new tables.
Replaced RESET _ARRAY routine with FLUSH_ARRAY routine
Designated REV 0.22, stored as TIMING1
2001-07-26
Added COF and CON ops to force camera power on and off.
Rewrote solenoid throws so that they -> should <- work
correctly.
Verified that power supply is in fact a ttmPC and that
the bit designators that are active in this code really
deo flip HVEN and LVEN.
Designated REV 0.23, stored as PWRTIME

-d DL 1 To generate code for downloading to DSP memory.
-d DL 0 To generate code for writing to the EEPROM.

*
PAGE 132 ; Prntronix page width - 132 columns

; Define a section name so it doesn't conflict with other application programs
SECTION TIMIR



. These are the equates which determine which and how many analog channels get
; transmitted.

SXMITO 3 EQU $00F060 ; Series transmit A/D channels #0 - 3
SXMIT0O EQU $00F000 ; Transmit ADC 0 only

SXMIT EQU SXMITO

. These are the assignments of the lings on the clock generator board.

LINE 0O CLK $0 PIN 1
LINE 1 YSYN $1 PIN 2
;LINE 2 FRAME $2 PIN 3
;LINE 4 POWER $4 PIN 4
:LINE 3  Close Shutter $8 PIN 5
;LINE 4  Close Shutter hold $10 PIN 6
;LINE 5§ Open Shutter f20 PIN 7
LINE 6 Open Shutter Hold S$40 PIN 8
; Shutter bit designators

; these get used in BSET and BCLR statements
CLK_BIT EQU §$0

YSYN BIT EQU $1

FRAME BIT EQU §2

POWER BIT EQU §3

CLOSE BIT EQU 84

CLOSE HOLD BIT EQU §5

OPEN BIT EQU $6
OPEN_HOLD BIT EQU $7

; Shutter bit patterns.

; These get used in the wave tables

; Chip timing low and high are defined just before the wave tables.
UC_POWER  EQU $4 ; Power word

UC _SCLS EQU $8 ; UC close shutter word

UC_SCHD EQU $10 ; UC close shutter hold word
UC_SOPN EQU $20 ; UC open shutter word
UC_SOHD EQU $40 ; UC open shutter hold word

: Clock board voltage definitions. These definitions assume +VREF = 5 volts,
. -VREF =0.

CLK_HI EQU SFFF

CLK LO EQU $000

SHUT HI EQU $FFF ; full load
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SHUT LO EQU $07A ; holding voltage = 0.3 volts
SHUT OFF EQU $000

>

; board assignments for clock generator boards
BD1 EQU $001000
BD2 EQU  $002000

; assign the active clock generator board
B EQU BD2

: video board stuff

OFF_MASKOA EQU  $0c0000 ; offset mask, video board 0, channel A
GAIN MASKOA EQU $003000 ; gain mask, video board 0, channel A

: Miscellaneous definitions

VIDEO EQU  $000000 ; Video board select = 0 for first A/D board with
biases ‘
DELAY EQU  $480000 ; Delay for clocking operations
: (20 ns unit, 160 if MSB set)
VP_DLY EQU $2C0000 , Video delay time for 3 microsec/pixel

; These are also defined in "timboot.asm", so be sure they agree
APL NUM EQU 1 ; Application number from 1 to 10
APL ADR EQU S$FO ; start application code at beginning of assigned block
APL LEN EQU $300-APL._ADR ; Maximum length of application program
COM _TBL EQU $A0 ; Starting address of command table in X: memory
TBL ADR EQU $0F ; Waveform tables starting address
NUM_COM EQU 32 ; total number of commands in comm table

; of which 24 belong to the application.

. 8 belong to the loader

; Define some timing board addresses and bit numbers

WRFO EQU $FFCO ; Write to fiber optic serial transmitter
WRLATCH EQU S$FFCI1 ; Write to timing board latch

SSITX EQU $FFEF ; SSl Transmit and Receive data register

PCC EQU S$FFE1 ; Port C Control Register

PBD EQU $FFE4 ; Port B Data Register -

TCSR EQU $FFDE ; Timer control and status register
CDAC EQU 0 ; Bit number in U2S$ for clearing DACs

Ww EQU 1 ; Word width of serial data
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ENCK EQU 2 ; Bit number in U235 for enabling analog switches
;LVEN EQU 2 ; Low voltage enable (+/- 6.5, +/- 15 volt nominal)
;HVEN EQU 3 ; High voltage enable (+36 volts, only used for reset)
; Values for timPC board
LVEN EQU 9 ;Low voltage enable (+/- 6.5, +/- 15 volt nominal)
HVEN EQU 4  ; High voltage enable (+36 volts, only used for reset)
; Specify execution and load addresses

IF DL

ORG P:APL ADR,P.APL. ADR ; Download address

ELSE

ORG P:APL_ADR,P:(2*APL NUM-1)*$100 ; EEPROM generation

ENDIF
APPLICATION

JMP <TST RCV

; Exat video mode, enter continuous reset mode

STP BSET #RST MOD,X:STATUS ; Continuous reset mode on
BCLR #VID1 _MOD,X.<STATUS
BCLR #VID2 MOD,X.<STATUS
JMP <FINISH

; University of Calgary additions to code start here

;Set the exposure timer value

UC SEX MOVE X:(R2)t,A , get datum into X0 so MOVE works easily
MOVE #>5X0 ; Subtract 5 millisec from exposure time to ; clipped
AJ 010709
SUB X0,A ; account for READ to FSYNC delay time ; clipped
AJ 010709
MOVE AX<EXP TIM , load the desired exposure time
JMP  <FINISH , and exit
]
; Send a test message
UC TST MOVE  Y:<TST,X0 : load reply
JMP  <FINISH2 ; and send

: Load test word to WRSS port (parallel output on backplane)

UC_LDW
MOVE X:(R2)+,X0 ; get datum into X0 so move works easily
MOVE X0,X:WRSS ; direct write to port

JMP  <FINISH
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; open the shutter

UC_OSH JSR UCOSHS ; this is made a subroutine so it
JMP  <FINISH ; can be used in the exp routine
; open shutter routine
UCOSHS
BCLR #CLOSE BIT,Y:<SH MASK ; clear the CLOSE bit
BCLR #CLOSE HOLD BIT,Y:<SH MASK ; clear the hold close bit
BSET #OPEN BIT,Y:<SH MASK ; set the open bit
MOVE Y:<SH MASK Bl : load the mask
MOVE Y:<YTB,Y! '
OR YI1,B1 ; insert the board address
MOVE Y:<YDELAY,YI
OR  YL,BI ; nsert the delay
MOVE B1,X:WRSS , WIIte 10 port
JSR <SHORT_DELAY , wait for shutter to swing
BCLR #OPEN_BIT,Y:<SH_MASK ; clear the open bit
BSET #OPEN_HOLD BIT,Y:<SH MASK  ; set the hold open bit
ORBLOCK ; lots of routines use this
MOVE Y:<SH MASK B! ; logic, need to tnim some fat
MOVE Y <YTB,YI
OR Y1,BI1 ; insert the board address
MOVE Y:<YDELAY,Yl
OR  Y1,Bi ; insert the delay
MOVE BI1X:WRSS ; Write to port
RTS ; and exit

; close the shutter
UC_CSH JSR  UCCSHS ; this is made a subroutine so it can
JMP  <FINISH ; be used in the exposure routine

; close shutter subroutine

UCCSHS :
BCLR #OPEN BIT,Y:<SH MASK ; clear the OPEN bit
BCLR #OPEN _HOLD BIT,Y:<SH MASK  ; clear the hold open bit
BSET #CLOSE_BIT,Y.<SH _MASK ; set the close bit
MOVE Y:<SH MASK Bl : load the mask
MOVE Y:<YTB,Y1
OR  YIBI ; insert the board address
MOVE Y <YDELAY,Y1
OR  Y1BI ; insert the delay

MOVE BI1,X:WRSS ; Write to port
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JSR  <SHORT DELAY : wait for shutter to swing
BCLR #CLOSE_BIT,Y.<SH MASK ; clear the close bit
BSET #CLOSE_HOLD BIT,Y.<SH_MASK ; set the hold close bit
JMP <ORBLOCK
; MOVE Y:<SH _MASK,BI
; MOVE Y<<YTB,Yl

: OR Y1BI . insert the board address
; MOVE Y. <YDELAY,YI

: OR  Y1BI ; insert the delay

; MOVE BI1,X:WRSS ; Write to port

; RTS : ; and exit

; Do a simple read of the array for diagnostic purposes
; will result in DMA transfer

UC RDARJSR <SHORT_DELAY ; need at least 1 millisecond delay
JSR  <RD ARRAY ; read the array
JMP <FINISH ; send kissoff to PCI card
, change bias voltage on ADC card
UC _SB2
MOVE X:(R2)+X1 ; get datum into X0 so move works easily
MOVE Y:<OFF 0,Bl ; get mask from storage
MOVE Y. <OFFSET,Y1 ; get bare mask
AND YI1,BI . clear out old stuff
OR XI1,Bl ; move in new stuff
MOVE BI1,Y:<OFF 0 ; move to offset value storage
JSR <SETBIAS ; set the bias as requested
JMP  <FINISH ; and exit
; change gain on ADC card
UC_SGN
MOVE X:(R2)+XI ; get datum into X0 so move works easily
MOVE Y:<GAIN 0,B1 ; get mask from storage
MOVE Y. <GAIN,Y1 ; get bare mask
AND YI1.BI ; clear out old stuff
OR XI1,Bl ; move in new stuff
MOVE BLY<GAIN 0 ; move to offset value storage
JSR <SETBIAS ; set the bias as requested
IMP <FINISH : and exit

; End University of Calgary additions

2



351

; Short delay to allow array to settle down after reset.
SHORT_DELAY

MOVE Y.<RST DLY,A ; Enter reset delay into timer
CON DELAY ; Alternate entry for camera on delay
MOVE A X<TGT _TIM _
CLR A ; Zero out elapsed time
MOVE A X<EL TIM
BSET #0 X:TCSR ; Enable DSP timer
CNT_DWN -

JSET #0,X:TCSR,CNT DWN ; Wait here for timer to count down
RTS

; Abort exposure and stop the timer

ABR EXP
CLR A ; Just stop the timer
MOVE AX<TGT TIM
IMP  <FINISH ; Send normal reply
; Dummy subroutine to not call receiver checking routine
NO_CHK
BCILR #0,SR - ; Clear status register clear bit
RTS

3
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RD ARRAY
IF FOPCI  ; Optionally send "RDA" to FO-PCI board
MOVEP Y.CBD_HDR,Y:WRFOQ
JSR <PAL DLY
MOVEP Y:RDA,Y:WRFO
JSR <PAL DLY
MOVEP Y:NPXLS,Y:WRFO
ENDIF

; below inserted 010718 Al
; this routine is set up for the TCM1000B with single-channel output,
. all 128 lines with FRAME line high.

BSET #WW X:PBD ; Set WW to 1 for 16-bit image data
DO #598,DLY ON ; count levels

JSR <PAL DLY

NOP

DLY ON



DO #128 GROUP 1 ; read first set with frame line asserted.
MOVE #<READ ON,RO ; generate initial pulse
JSR <CLOCK
DO #128 GROUP_1 INNER ; clock out the pixels
MOVE #<FIRST 64,R0 ; get the drive sequence
JSR <CLOCK . clock it out
NOP ; loop restriction
GROUP_1 INNER
MOVE #<READ_ OFF,RO ; last pulse
JSR <CLOCK
NOP ; loop restriction
GROUP 1
JSR <PAL DLY ; Wait for serial data transmission
BCLR #WW X:PBD ; Clear WW to 0 for non-image data
RTS
; endit

« ok 2k ok ok ok o e afe s ofe o ok o ok sk o o ok K Ak ko ARRAY FLUSH 36 35 3 2% 3k ok k¢ 2 ke 3k ok K e ok K o ok K ok ok
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FLUSH ARRAY
IF FOPCI ; Optionally send "RDA" to FO-PCI board
MOVEP Y:CBD_HDR,Y:WRFO
JSR <PAL DLY
MOVEP Y:RDA,Y:WRFO
JSR <PAL DLY
MOVEP Y:NPXLS,Y:WRFO
ENDIF

below inserted 010718 AlJ.
this routine is set up for the TCM1000B with single-channel output,
all lines with FRAME line high.

FLUSH ARRAY has everything RD_ARRAY has, except that it does not transmit.

BSET #WW, X:PBD ; Set WW to 1 for 16-bit image data
DO #598 FDLY ON ; count levels

JSR <PAL DLY

NOP

FDLY ON

Lik

L
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DO #128,FGROUP 1 ; read first set with frame line asserted.
MOVE #<READ ON,RO , generate initial pulse
JSR <CLOCK

DO  #128 FGROUP_1 INNER ; clock out the pixels

MOVE #<FLUSH_FIRST RO ; get the drive sequence

JSR  <CLOCK ; clock it out

NOP ; loop restriction
FGROUP_1_INNER

MOVE #<READ OFF,R0 ; last pulse
JSR  <CLOCK
NOP ; loop restriction

FGROUP 1
JSR <PAL DLY ; Walit for serial data transmission
BCLR #WW X.PBD ; Clear WW to 0 for non-image data
RTS

; endit

L]
o RRRRHCpROopoook R AR Acauire a complete image sk e o e sl ok e e e o s o b o o o o ok ok e sk ok o

; Call multiple read array with number of read pairs = 1
RRR
ISR <UCCSHS ; first thing to do is to ensure shutter is closed
JSR  <SHORT DELAY ; give 1t time to swing over
MOVE X:<ONE,A _
MOVE AY:<N_RA
IMP <L MRAO

; Reset array, wait, read it out n times, expose, read it out n times

M RA
MOVE X(R2)+,A
MOVE A)Y:<N_RA ; Desired number of reset/read pairs
I, MRAQ
JSR  <XMT DON ; Temporarily transmit DON' for FO case only
MOVE #NO _CHK,RS ; Don't check for incoming commands
JSR  <FLUSH_ARRAY ; Flush the array at least twice

JSR  <SHORT DELAY ; Call short delay for reset to settle down
DO  Y:<N RAL MRAI ; Flush N _RA times

JSR  <FLUSH ARRAY ; Call flush array subroutine

ISR <SHORT DELAY ; final settling delay

NOP ; will not result in DMA transfer



L MRAI1
MOVE X <ZERO,A1 ; clear Al register
MOVE X:<EXP TIM,AD ; get exposure time
TST A ; test for zero
JEQ L MRANO ; don't open the shutter if zero
JSR  <UCOSHS ; Open the shutter
JSR <SHORT DELAY ; wait for it to swing over
L MRANO
MOVE #1. MRA2R7 ; load return address
IMP <EXPOSE . Delay for specified exposure time
L MRA2
JSR  <UCCSHS ; Close the shutter
JSR  <SHORT DELAY ; wait for it to swing over
DO  Y:<N_RAL _MRA3 ; Read N_RA times again
JSR  <RD_ARRAY ; Call read array subroutine
NOP ; will result in DMA transfer
L MRA3 _
JMP <END EXP ; This is the end of the exposure

koo OO QURBROUTINES #5300 oo dords o om ok k%

-]

, Core subroutine for clocking out array charge

CLOCK
MOVE Y:SH MASK,YI ; get the shutter hold mask
MOVE Y:(R0)+, X0 ; # of waveform entries
MOVE  Y:(RO)+,A ; start the pipeline
DO X0,CLKI : repeat X0 times
OR YiLA ; insert shutter hold mask

MOVE AX:(R6) Y:(RO)+,A ; send out the waveform
CLK1

OR YILA ; insert shutter hold mask
MOVE AX:(Ré&) ; flush out the pipeline
RTS . and return

, Update the DACs

SET DAC
DO  Y:(ROYSET LO ; Repeat X0 times
MOVEP Y:(RO)+ X:SSITX . Send out the waveform
JSR  <PAL DLY ; Wait for SSI and PAL to be empty
NOP : Do loop restriction
SET L0
RTS ; Return from subroutine

. Delay for serial writes to the PALs and DACs by 8 microsec
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PAL DLY
DO #200DLY : Wait 8 usec for serial data transmission
NOP
DLY
NOP
RTS

; Delay between power control board instructions
DLY PWR

DO #4000,L_PDLY

NOP
L PDLY

RTS

; Set video offsets and DC bias supply voltages

; This may be dead code for the moment, but it is left in so

; that if we have more than one ADC active, the code can be used.
; Leave this clip mn place. 010719 AJ

: SET_BIAS NUM

: MOVEP X:EN_SLX:PCC . Enable the SSI

: JSR <PAL DLY ; Wait for the SSI port to be enabled

; MOVE X:(R2)+,A - ; First argument 1s board number, 0 to 15
; REP #20

; LSL A

; MOVE A X0

) MOVE X.(R2)+,A , Second argument is DAC number, 0 to 7
; REP #14

; LSL A

; OR X0,A

; BSET #19,A1 ; Set bits meaning DAC

; BSET #18,Al

;  MOVE AX0

; MOVE X{R2)+,A ; Third argument is voltage value -

; MOVE #$000FFF,Y0 ; Mask off just 12 bits to be sure

; AND Y0,A

; OR X0,A

: MOVEP A, X:SSITX . Write the number to the DAC

MOVEP X:DISA SI.X:PCC ; Disable the SSI
: JMP <FINISH

; endit

; Power off
PWR_OFF
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MOVEP X:EN SLXPCC ; Enable the SSI

BCLR #CDAC,X:<LATCH ; Clear all DACs

BCLR #ENCK, X:<LATCH ; Disable DAC output switches

MOVEP X LATCH,Y:WRLATCH

BSET #LVEN,X:PBD ; LVEN = HVEN = 1 => Power reset
; BSET #HVEN,X:PBD i -

BSET #HVEN,X:PCD ; ttimPC value

BCLR #COM_MOD,X:STATUS ; Command execution mode
MOVEP XDISA SLX:PCC ; Disable the SSI
BCLR #POWER BIT,Y:<SH MASK : clear bit in shutter mask

JSR  <ORBLOCK ; try to trim some fat
; MOVE Y:<SH MASK,BI ; get the mask
; MOVE Y:<YTB,Y1
: - OR Y1BI1 , put in the clock gen board addr
it MOVE Y <YDELAY,YI
; OR YI,BI ; put in the delay
; MOVE BI1 X:WRSS ; direct write to port
IMP <FINISH '
, Start power-on cycle
CAM _ON
MOVEP X:EN SLX:PCC ; Enable the SSI
BSET #CDACX:<LATCH ; Disable clearing of all DACs
BCLR #ENCK X <LATCH . Disable DAC output switches

MOVEP X:LATCH,Y:WRLATCH

; Turn analog power on to controller boards, but not yet to IR array

BSET #LVEN X:PBD ; LVEN = HVEN = 1 => Power reset
; BSET #HVEN,X:PBD ; 1
BSET #HVEN, X:PCD ; timPC value

; Now ramp up the low voltages (+/- 6.5V, 16.5V) and delay them to turn on
BCLR #LVEN,X:PBD ; LVEN = Low => Turn on +/- 6.5V, +/- 16.5V
MOVE Y:<PWR DLY A
JSR <CON _DELAY

; applying power to the IR array is split out as a separate operation.

: Set DC bias DACs
SETBIAS
MOVEP X:EN_SLX:PCC ; Enable the SSI
JSR <PAL DLY ; Wait for port to be enabled

MOVE #<DC_BIASES,R0 ; Get starting address of DAC values
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JSR <SET DAC
MOVE X:<THREE,A ; Delay three millisec to settle
JSR <CON DELAY

: Set clock driver DACs
MOVE #<TB _DACS,R0 ; Get starting address of DAC values
JSR <SET DAC

; disable the SSI and return
MOVEP X:DISA_SLX:PCC : Disable the SSI

JMFP <FINISH

UC_CON ; Now, apply power to the IR array
BSET #POWER_BIT,Y:SH_MASK ; sets the shutter mask
JSR  <ORBLOCK ; trim some fat

it MOVE Y:<SH MASK BI . get updated mask

; MOVE Y <YTB,Y! ; get board address

. OR YIB!

; MOVE Y <YDELAY,Y1 ; get delay

; OR Y1,BI

: MOVE B1 X 'WRSS ; and write to port

; Delay for the IR array to settle down
MOVE Y:<VDD DLY A ; Delay for the IR array to settle
JSR  <CON_DELAY
JIMP  <FINISH

UC_COF
BCLR #POWER BIT,Y:SH MASK ; clears the bit in the shutter mask
JSR <ORBLOCK ; trim some fat

; MOVE Y:<SH MASK,BI ; get updated mask

; MOVE Y:<YTB,Y1 ; get board address

; OR YI1,BI

; MOVE Y:<YDELAY,Y1 ; get delay

; OR Y1,BI

; MOVE BI1,X:WRSS ; and wnte to port
JMP  <FINISH ; and get the hell out of Dodge.

; check to make sure that code does not overflow into data.
IF IDL
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IF  @CVS(N,@LCV(L)>(2*APL_NUM-1*$100+APL_LEN

WARN 'CODE overflow!' ; Make sure next application
ENDIF ; will not be overwritten
ENDIF
; Command table
IF DL ; Memory offsets for downloading code
ORG X.COM_TBL,X:.COM_TBL
ELSE ; Memory offsets for generating EEPROMSs
ORG P:.COM_TBLP:(2*APL_NUM-1)*$100+APL_LEN
ENDIF
; Begin UC command table
DC 0START ; dummy 0
PC  0,START ; dummy 1
DC  0,START ; dummy 2
DC 0, START ; dummy 3
DC 0START ; dummy 4
DC 0,START ; dummy 5
DC 'COF,UC_COF ; turn off power to the IR array
bC 'CON,UC CON ; turn on power to the IR array
DC 'PON,CAM ON : turn on all clocks
DC  POF,PWR_OFF , turn +/- 15V power supplies off.
DC 'SBV',SETBIAS ; Set DC bias supply voltages
DC 'SB2,UC SB2 ; set ADC board bias voltage
DC 'SGN,UC SGN = ;set ADC board gain selector
DC 'STP.STP ; ex1t VIDEO mode
DC  'RDAUC _RDAR ; Read out array once for diagnostics
DC 'RRR'RRR ; Reset, read, read array
DC 'MRA'M RA ; multiple reads of array
DC 'ABR'.END EXP ; end current exposure
DC 'DON\START ; nothing special
DC '"TST,UC_TST . reply with test message
DC  'SEX\UC SEX , S€t exposure time
DC  1DW\UC LDW ; Load word to parallel port out (diagnostic)
DC 'OSH\UC OSH ; open shutter
DC 'CSH,UC_CSH ; close shutter
; endit
IF DL
ORG Y:0,Y:0 ., Download address
ELSE

ORG Y0P ; EEPROM address continues from P: above



ENDIF

;UC additions 2001-07-07
TST DC 'TST
SH MASKDC 0

DUMMY DC 0
NCOLS DC 63
NROWS DC 64

N RA DCI

RST DLY DC 50
PWR_DLY DC 100
VDD_DLY DC 300

N _RSTS DC?2
NPXLS DC 65536
CBD_HDR DC $AA0002
RDA  DC RDA'
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; test message reply
; shutter mask

; Left over from previous versions
; Number of columns
; Number of rows

; Desired number of reset/read pairs

; Delay after array reset for settling
; Delay in millisec for power to turn on
; Delay in millisec for VDD to settle
; Number of resets
; Number of pixels transmitted per image
; Header to transmit to converter board
; Read array command

; the below is a bit touchy, but the objective is to have OFF 0 at Y:$10

YIB DC TB

YDELAY DC DELAY

OFFSET DC  OFF_MASKOA
GAIN DC GAIN_MASKOA

; Table of offset values begins at Y:$10

; well, maybe not.

; DAC settings for the video offsets

DC  END BIASES-DC BIASES-1

DC_BIASES
OFF 0 DC  $0c0000
GAIN 0 DC  $003000
END_BIASES

DC 0
TB_DACS

; Input offset board #0, channel A
; input gain, board #0, channel A

; place holder

DC TB DACS END-TB _DACS-1

DC  (TB<<@)+(0<<14+CLK_HI ;Pin#l, CLK
DC (TB<<8)+(1<<14HCLK_LO

DC (TB<<8)+(2<<14+CLK HI ;Pin#2, YSYN
DC (TB<<8)+(3<<14)+CLK LO



DC (TB<<8)+(4<<14)+CLK _HI ;Pin#3, FRAME
DC (TB<<@)+(5<<14)}+CLK_LO
DC (TB<<8)+(6<<14y+CLLK_HI ;Pin #4, SPARE
DC  (TB<<@)+(7<<14)}+CLK_LO
DC (TB<<8)+(8<<14)+SHUT_HI :Pin#5, CLOSE
DC (TB<<8)+(9<<14)+SHUT OFF
DC  (TB<<8)+(10<<14)+SHUT LO ; Pin#6, CLOSE HOLD
DC (TB<<8)+(11<<14)+SHUT OFF
DC (TB<<8)+(12<<i14)+SHUT HI ; Pin #7, OPEN
DC (TB<<®)+(13<<14+SHUT OFF
DC (TB<<8)+(14<<14)+SHUT LO ;Pin#8, OPEN HOLD
DC  (TB<<8)+(15<<14SHUT OFF
TB_DACS END
DC 0 ; end DAC table

; UC table for TCM1000B. This table assumes 128 x 128 readout, single
; channel readout, frame line asserted for first 64 lines then
; deasserted for last 64 reads.

; Define switch state bits for the clocks

CLK I EQU 30 ; defines clock as line 0 on clock generator board
CLK_H EQU §!

YSYN L EQU $0 ; defines YSYN as line 1 on clock generator board
YSYN_H EQU $2

FRAME LEQU $0 ; defines FRAME as line 2 on clock generator board
FRAME HEQU 34

POWER LEQU $0 ; defines POWER as line 3 on ctock generator board
POWER HEQU §8

CLOSE LEQU $0 ;defines CLOSE as line 4 on clock generator board
CLOSE HEQU $10

CHL EQU %0 ;defines CLOSE HOLD as line 5 on clock generator board
CH.H EQU $20

OP L. EQU $0 ; defines OPEN as line 6 on clock generator board

OP_H EQU $40

OPH L EQU $0 ;defines OPEN HOLD as line 7 on clock generator board
OPH_H EQU $80

READ ON ; Initial pulse
DC  FIRST 64-READ ON-2
DC BD2+DELAY+CLK H+YSYN H+FRAME H
DC BD2+DELAY+CLK L+YSYN H+FRAME H

FIRST 64 . first 64 lines with frame lineg asserted
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DC  SECOND 64-FIRST 64-2
DC BD2+DELAY+CLK H+YSYN I+FRAME H ; toggle clock up
DC  BD2+DELAY+CLK_L+YSYN L+FRAME_H ; toggle clock down

DC VP DLY ; A/D sample

DC  $010033 ; Start A/D conversion

DC SXMIT ; Series transmut four pixels' data
DC  $140033 ; Delay

SECOND 64 : second 64 lines with frame line deasserted
DC READ OFF-SECOND 64-2
DC BD2+DELAY+CLK H+YSYN IL+FRAME L ;toggle clock up
DC BD2+DELAY+CLK L+YSYN L+FRAME L ;toggle clock down

DC VP DLY ; A/D sample

DC 5010033 ; Start A/D conversion

DC  SXMIT ; Series transmit four pixels' data
DC  §140033 ; Delay

READ OFF ; trailing pulse to make up 130 pixels (per line) read
DC  FLUSH_FIRST-READ_OFF-2
DC BD2+DELAY+CLK H+YSYN L+FRAME L ; final clock high
DC BD2+DELAY+CLK L+YSYN_L+FRAME L ; final clock low

FLUSH FIRST ; timing sequence to flush first 64 without transmit
DC FLUSH _SECOND-FLUSH FIRST-2
DC BD2+DELAY+CLK H+YSYN L+FRAME H ; toggle clock up
DC BD2+DELAY+CLK L+YSYN L+FRAME H ; toggle clock down

FLUSH_SECOND ; timing sequence to flush second 64 without transmit
DC END TAB-FLUSH SECOND-2
DC BD2+DELAY+CLK_H+YSYN_L+FRAME L ;toggle clock up
DC  BD2+DELAY+CLK L+YSYN L+FRAME L : toggle clock down

END TAB
DC 0 , end UC table
; endht

>

; Check for overflow in the EEPROM case
IF IDL
I[F  @CVS(N,@LCV(L)>((2*APL_NUM+1)*$100)*3
WARN 'EEPROM overflow!' ; Make sure next application
ENDIF ; will not be overwritten
ENDIF
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ENDSEC

; End of program
END

: End of section TIMIR



D.2.5 Assembly script for Motorola Assembler Under MS-DOS

asm56000 -v -b -lboot.Is boot.asm

asm56000 -v -b -d DL 0 -d FOPCI O -lapp.ls app.asm
dsplnk -btcm.cld -v boot.cln app.cin

del tcm.lod

del tcm.p

del tcm.x

cldlod tcm.cld > tcm.lod

srec -b -s tcm.lod



364

APPENDIX E: Host Program Error Codes

ABEND OCCURRED, ERROR CODE IS <code>
This is a fatal error. It should never happen but if it does happen it is because
something happened in the message cracker. Please report the incident and the

message code to the software engineer.

CANNOT AUTOLOAD POSITION - FUNCTION NOT IMPLEMENTED
This is a non-fatal error. The host program cannot get position information from

the telescope positioning computer.

CANNOT FIND TEST PATTERN

This is a non-fatal error. The test patterns are not in the current working

directory.

CONFIG READ: FILE ERROR
This is a non-fatal error. The configuration file could not be read. Ensure that

the current working directory has a copy of the configuration file.
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CONFIG READ: GET LOCAL DIRECTORY FAILED

This is a non-fatal error. The specified local directory could not be found.

Ensure that the directory does exist and try again.

CONFIG READ: /O ERROR ON GET LOCAL DRIVE

This is a non-fatal error. The specified local drive could not be accessed. Ensure

that you have specified a valid drive and try again.

DMA TRANSFER ERROR

This is a non-fatal error. The DMA transfer from the IR Labs controller failed.

Try again.

ERROR ON CREATING SUBDIRECTORIES
This is a non-fatal error. You tried to create a file system for image storage and

the attempt failed. The usual reason is because a subdirectory of the same name

already exists.
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ERROR - FILESET HAS NOT BEEN INITIALIZED

This is a non-fatal error. You tried to save images without first creating or

opening a fileset.

FATAL ERROR - BAD SELECT IN MAIN SWITCH
This is a fatal error. It should never happen but if it does something happened in
the CVIRT engine that caused it to return a bad value to the host program message

cracker. Please report the incident to the software engineer.

FEATURE NOT IMPLEMENTED THIS VERSION
This is a non-fatal error. You tried to use a feature of the host program that was

allocated space when the program was set up, but has not yet been implemented.

FITS FILE CREATION ERROR

This is a non-fatal error. The FITS file handler cannot create a file.

FITS IMAGE CREATION ERROR
Thus 1s a non-fatal error. The FITS file handler cannot save your image. This is

usually caused by bad data in the location or identification fields.
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FITS WRITE IMAGE ERROR
This is a fatal error. The FITS file handler cannot write your image to disk.

Please report the incident to the software engineer.

NO HELP FORKING

This is a non-fatal error. The help file could not be found.

NO HIST FORKING

This is a non-fatal error. The history file could not be found.

NO LEGAL FORKING

This is a non-fatal error. The legal file could not be found.

READ_ CONFIG: INVALID FILE NAME

This is a non-fatal error. You specified an invalid name for the configuration file.

SPECTRAL SYSTEMS BOARD ERROR
This 1s a non-fatal error. Something is amiss with the DMA interface to the IR

Labs controller. Record the error code and report the incident to the software engineer.
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WRITE CONFIG: INVALID FILE NAME

This is a non-fatal error. You specified an invalid name for the configuration file.
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APPENDIX F: CFITSIO ERROR STATUS CODES
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The tables below are taken from Reference 9. Permission to freely use, copy,
modify, and distribute the software and 1ts documentation is granted in the documentation,

provided that the following copyright notice and disclaimer of warranty appear in all copies.

DISCLAIMER:

“THE SOFTWARE IS PROVIDED ‘AS IS’ WITHOUT ANY WARRANTY OF ANY
KIND, EITHER EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING, BUT
NOTLIMITED TO,ANY WARRANTY THAT THE SOFTWARE WILL CONFORM
TOSPECIFICATIONS, ANY IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND FREEDOM FROM
INFRINGEMENT, AND ANY WARRANTY THAT THE SOFTWARE WILL BE
ERROR FREE. IN NO EVENT SHALL NASA BE LIABLE FOR ANY DAMAGES,
INCLUDING, BUT NOT LIMITED TO, DPIRECT, INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES, ARISING OUT OF, RESULTING FROM, OR IN
ANY WAY CONNECTED WITH THIS SOFTWARE, WHETHER ORNOT BASED
UPON WARRANTY, CONTRACT, TORT, OROTHERWISE, WHETHER ORNOT
INJURY WAS SUSTAINED BY PERSONS OR PROPERTY OROTHERWISE, AND
WHETHER OR NOT LOSS WAS SUSTAINED FROM, OR AROSE OUT OF THE
RESULTS OF, OR USE OF, THE SOFTWARE OR SERVICES PROVIDED

HEREUNDER.”



CFITSIO Error Status Codes

The following table lists all the error statua codes used by CFITSIO. Programmers are encouraged
to use the symbolic muemonics {defined in the file fitsio.h) rather than the actual integer status
values to improve the readability of their code.

Sywbolic Const Value

Meaning

0
PREPEND_PRIMARY -9
SAME _FILE 101

TOO_MANY_FILES 103
FILE_NOT_OPENED 104
FILE_NOT_CREATED 10§

WRITE_ERROR 106
END_OF _FILE 107
READ_ERRCR 108

FILE_NOT_CLOSED 110
ARRAY_TG0O_BIG i
READONLY _FILE 112
MEMORY _ALLOCATION 113

BAD_FILEPTR 114
KULL_INPUT_PTR 115
SEEK_FRROR 116
BAD_URL _PREFIX 121

TOO_MANY_DRIVERS 122
DRIVER_INIT_FAILED 123
NO_MATCHING_DRIVER 124
URL_PARSE_ERROR 125

SHARED_BADARG 151
SHARED_NULPTR 152
SHARFD_TABFULL 153

0K, no error

used in ffiimg to prepend a new primary array
input and cutput files are the same
tried to open voo many FITS files at once
could not open the named file

could pnot create the named file

error vriting to FITS file

tried to move past end of file

error reading from FITS file

could not close the file

array dimensions exceed internal limit
Cannot write to readonly file

Could not allocate memory

invalid fitsfile pointer

BULL input pointer to routine

error seeking position in file

invalid URL prefir on file mname
tried to register too many I0Q drivers
driver initialization failed
matching driver is not registered
failed vo parse input file URL

bad argument in shared memory driver
null pointer passed as an argument
no more free shared memory handles
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SHARED_NOTINIT
SHARED _1PCERR
SHARED NOMEM
SHARED _AGAIN
SHARED _WOFILE
SHARED _NORESIZE

HEADER_KOT_EMPTY
KEY_NO_EXIST
KEY_OUT_BOUNDS
VALUE. _UNDEFINED
NO_QUUTE

BAD _KEYCHAR
BAD_ORDER
NOT_POS_INT
B(_END
BAD_BITPIX
BAD_NAX1S
BAD_NAXES
BAD_PCOUNT
BAD_GCOUNT
BAD_TFI1ELDS
NEC_WIDTH
NEG_ROWS

COL _NOT_FOUND
BAD_SIMPLE
NO_SINPLE
NO_BITPI1
NO_NAXIS
KO_NAXES
NO_XTENSION
NOT_ATABLE
NOT_BTABLE
NO_PCOUNT
NO_GCOUNT
NO_TFIELDS

NO _TBCUL
NO_TFORM
NOT_IMAGE
BAD_TBCOL
NOT_TABLE
COL_TOO_WIDE
COL_NOT_UNIQUE
BAD_ROW_WIDTH
UNKNOWN _EXT
UNKNOWN_REC

154
155
156
157
158
159

2m
202
203
204
205
207
208
209
210
211
212
213
214
215
216
2117
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
241
261
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shared memory driver is not initialized

IPC error returned by a systam call

no memory in shared memory driver

resource deadlock would occur

attempt to apen/create lock file failed

shared memory block camnot be resized at the moment

headar already containsz keywords

keyvord not found in header

kayvord record number is out of bounds
keyvord value field is blank

string 18 migsing the closing quote
illegal character in keyword name or card
required keywords out of order

keyword value is not a positive integer
couldn’t find END keyword

illegal BITPIX keyword value

illegal MAXIS keyword value

illegal NAXISn keyvord value

illegal PCOUNT keyword value

illegal GCOUNT keyword value

illegal TFIELDS kaywvord valus

negative table row size

negative numbar of rows in table

column with this name pot found in table
illegal wvalue of JINPLE keyword

Primary array doesn’t start with SIMPLE
Second keyword not BITPLX

Third keyvord not NAXIS

Couldn’t find all the NAXISn keyworda
HDU doesn’t start with XTENSION keyword
the CHDU is not an ASCII table extenaion
the CHDU is not a binary table extension
couldn’t find PCOUNT keyuord

couldn’t find GCOUNT keyword

couldn’t find TFIELDS keyword

couldn’t find TBCOLn keyword

couldn’t find TFORMn keyword

the CHDU is not an I[MAGE extension
TBCOLn keyword value < 8 or > rowvlength
the CHDU is not a table

columm is too wide to fit in table

wore than 1 column name matches template
sum of columm widths not = NAXIS1
unrecognizable FITS extension type
unknown racord; lst keyword not SIMPLE or XTENSION



END_ JUNK
BAD_HEADER_FILL
BAD_DATA_FILL
BAD_TFORM
BAD_TFORM_DTYPE
BAD_TDIM

BAD_HDU_NUN
BAD_COL_NUM
NEG_FILE_PQS
NEG_BYTES
BAD_RON_NUM
BAD_ELEM_NUNM
NOT_ASC1T_COL
NOT _LOGICAL_COL

253
254
255
261
262
263

301
302
304
366
307
308
309
310

BAD_ATABLE_FORMAT 311
BAD_BTABLE_FURMAT 312

NO_NULL
NOT_VARI_LEN
BAD_DIMEX
BAD_PIX_KUM
ZERO_SCALE
NEG_AXIS

NOT_GROUP_TABLE

314
iy
320
32
322
323

HDU_ALBEADY MFMBER

MEMBER_NOT_FOUND
GROUP _NOT _FOUND
BAD_GROUP_ID

TOO_MANY HDUS_TRACKXED
HDU_ALREADY TRACKED

BAD_UOPTION

IDENTICAL _PCINTERS

BAD_GROUP_ATTACH
BAD_GROUP_DETACH

NGP_NO_MEMORY
NGP_READ _FRR
NGP_NUL_PTR

NGP_EMPTY_CURLINE

NGP_UNREAD_QUEUE_FULL

NGP_TNC_NESTING
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END keyword is oot blank

Header fill area containas non-blank chars
Illegal data fill bytes (not zero or blank)
illegal TFORM format code

unrecognizable TFORM datatype coda

illegal TDIMn keyword value

HDU numbar < 1 or > MAYHDY

¢olumn number < it or > tfields

tried to move to negative byte location in file
tried te read or write negativa number of bytes
illegal starting row number in table

illegal starting element number in vector

this i3 not an ASCIT string column

this i3 not a logical datatype column

ASCIT table column has wrong format

Binary table columm has wrong format

null value has not bean defined

this is not a variable length column

illegal mumber of dimangions in array

first pixel number greater than last pixel
illegal BSCALE or TSCALn keyword = @

illegal axis length < 1

340
341
342
343
344
345
348
347
348
349
350

350
361
362
383

364
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Grouping function error

mallec failad

read error from file

null pointer passed as an argumant.
Passing null pointer as a name of
template file raises this error

ling read sscema to be empty {(used
internally)

cannot unread more then t line (or single
line twice)

too deep include file nesting (infinite



RGP_ERR_FOPER
NGP_EOF
NGP_BAD_ARG

368

loop, tvemplate includes itself ?7)

fopen(} failed, cannot open template file
&7 and of file encountered and not expected
368 bad argumonts passed. Usually meana

intarnal parser error. Should not happen

NCP_TONEN_ROT_EXPECT 369 token not expected here

BAD_I2C 401
BAD_F2C 402
BAD_INTKEY 403
BAD_LOGICALKEY 404
BAD_FLOATKEY 405
BAD _DOUBLEXEY 406
BAD_C21 407
BAD_C2F 408
BAD _C2D 409
BAD_DATATYPE 410
BAD_DECIM 411
NUM_OVERFLOW 412

DATA_CCMPRESSION_ERR

bad int to formatted atring conversion
bad float to formatted string conversion
can’t interpret keyword value as integer
can’'t interpret keyword value as logical
can’t interpret keyword value as float
can’'t interpret keyword value a3 doubls
bad formatted atring to int conversion
bad formatted string to float conversion
bad formatted string to doubls conversion
illegal datatype code valuse

bad number of decimal places specified
overfiow during datacype converaion

413 error compressing image

DATA_DECOMPRESSION_ERR 414 error uncompreassing image

BAD_DATE 420

PARSE_SYNTAX _ERR 431
PARSE_BAD_TYPE 432
PARSE_LRG_VECTOR 433
PARSE_NO_OUTPUT 434
PARSE_BAD_COL 435
PARSE_BAD_OUTPUT 436

ANGLE_TOU_BIG 501

BAD_WCS_VAL 502
WCS_ERROR 503
BAD_WCS_PROJ 504
NG_WCS_KEY 505

APPROX_WCS _KEY 506

error in date or time conversion

syntax error in parser expression
expression did not evaluate to desired type
vactor result too large to return in array
data parser failed not sent an ocut column
bad data sencounter whils parsing column
OQutput file not of proper type

celestial angle too large for projectiocn
bad celestial coordinate or pixel value
arror in celestial coordinate calculaticn
ungupported type of celestial projection
celestial coordinate keywords not found
approximate vcs keyword values wers returned
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Postlude:

Ultima facta est. Gloria in excelsis Deo.





