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OVERVIEW

As we all know, the 8-pin PICmicro™ has limited
resources. A nice way of using interrupts is for “queu-
ing” events, prioritizing them, or even “buffering” them.
This piece of Quick Code handles queuing of events to
perform, without using interrupts. With the rest of the
code written correctly, this engine is quite easy to use
for implementing a kind of “almost-multitasking.” Any
function in the entire software may put events in the
gueue, and a dedicated piece of the main routine will
handle the events in its own time.

APPLICATION OPERATION

Queuing is made possible by extensively using “mes-
sages.” These messages may be in any form the
designer chooses. The supplied code handles mes-
sages of byte-size, with no additional information. To
use the messaging system, three functions are imple-
mented to form the “engine.” These functions are:

voi d Post Message(char);

Puts a message in the queue (15 instr)
char PeekMessage();

Checks the next message in the queue (10 instr)
char Get Message();

Retrieves/Pulls the next message from the queue
(35 instr)

These functions have a predefined RAM area where
the messages reside. This RAM area is easiest to cope
with, if it has a fixed size. Of course, variable size is pos-
sible, but difficult to handle safely. In addition to this
RAM area, a global variable for message-count is rec-
ommended for fast execution of the PostMes-
sage( char) function.

The functions are fairly small, and therefore suitable for
the entire range of controllers. On a small controller
(i.e., PIC12C508/9), a queue with the size of 8 bytes +
1 byte, for message count, should be quite sufficient.

This is of course extremely dependent on how often
messages are posted versus how often messages are
retrieved.

Another version of the message dispatch engine may
include additional information along with the messages.
If the functions were written to handle WORD mes-
sages, the high byte could be the message, and the low
byte could be message-dependent information (i.e.,
which key was pressed, temperature, error-message,
etc.).

This system may appear to be slow, causing error mes-
sages to be detected too late. The quick error-messag-
ing can be implemented by using an exception handler.
This can be a global variable that contains the excep-
tion information. PeekMessage() and Get Mes-
sage() should override the normal message queue
reading, by returning a message that could be
MDE_EXCEPTI ON, if an exceptions exists. This will
ensure that errors are always handled first.

EXAMPLE USAGE

Let’'s say you have implemented some sort of button
debounce in your application. When the debounce rou-
tine decides that a valid keypress has occurred, it can
post a message to inform the main routine about it with
a C-source line like:

Post Message( MDE_KEYPRESS) ;

And/or, you may have a routine you call frequently to
check for a temperature threshold. When the tempera-
ture is too high, a Post Message( MDE_H GHTEWP) ;
could be executed. A nice way to queue events would
be to have several routines initiating some sort of
action. If you write the rest of the code to make exten-
sive use of the engine, it may reduce the amount of
overhead context-switching and variable space.

MICROCHIP TOOLS USED

Assembler/Compiler version
CC5X C-compiler v2.1H
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APPENDIX A: SOURCE CODE

Al

#i ncl ude <.

#pragma randef 0x10: 0x17 renove

CC5X v2.1H listing

#def i ne MDEl oc 0x10
#defi ne MDEsi ze 8

/* Messages */

#define
#def i ne
#def i ne

char
char

/* Function for
char

{

}

/* Function for |ooking at next nessage,

MDE_NONE 0x00
MDE_KEYPRESS 0x01
MDE_TEMPHI GH 0x02

MDEcount ;
Ret Val ;

PeekMessage()

i f (MDEcount)

{
FSR=NDEI oc;
Ret Val =l NDFO;
return 0x00;

}s

/1
11
/1

| ooking at the

11

/1
11
/1

.\..\cchx\ 12¢508. h>// Define controller

/1
/1
/1

No message
Key pressed
Tenper at ure high

next nessage */

Any messages ?

Set first address
Cet nessage
Done

Ret Val =MDE_NONE; // Set to “No nessage”

return 0x00;

char Get Message()

/1

return

{
char Z, m
i f (MDEcount) 11
{
FSR=MDEI oc; m=I NDFO; /1
i f (MDEcount>1) 11
{
Z=NDEl oc+MDEcount ; /1
#i fdef _12C508
Z| =0xEO; 1
#endi f
#i fdef _12C509
Z| =0xC0; 1
#endi f
for (FSR=MDEl oc; FSR<Z; FSR++)
{ /* Run through all present nmessages */
FSR++; Z=I NDFO; /1
FSR--; | NDFO=Z; /1
h
b
MDEcount - - ; 11
Ret Val =m /1
return 0x00; 11
h
Ret Val =MDE_NONE; 11

RAM f or message- queue

Set start-address
Set size

Messages in queue

Return val ue from functi ons.
This is of course due to the
limtations in the 12-bit core.

Any nessages ?

Save nessage

and renove it fromthe nmessage queue */

More than one message in queue ?

Set | ast address

Conpensate for 5-bit

Conpensate for 6-bit

Get next message
Put it

Fi x message counter
Set return val ue

Ret urn

Set #No nessage”

FSR

FSR
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return 0x00; 11
}
/* This function will put a nmessage in the end of
voi d Post Message(char m
{
i f (MDEcount >=NDEsi ze) 11
{ MDEcount =MDEsi ze; 1
return; I
b
FSR=NDEI oc+NMDEcount ; I
| NDFO=m /1
MDEcount ++; 1
}
/* Main routine to show usage */
voi d main()
{
MDEcount =0; 1
do { 11
PeekMessage(); 1
I
11
1
Get Message(); /1
11
1
I
swi t ch(Ret Val ) 11
{
case MDE_KEYPRESS: I
nop(); 11
br eak;
case MDE_TEMPHI GH: /1
nop();
br eak;
}
/*
if (lerror) GetMessage(); 11
I
11
*/
/* Do sone other tasks that nmay post */
/* new nmessages |ike : */
Post Message( MDE_KEYPRESS) ; /1
} while(l); 11
}

Ret urn

the queue */

Queue full 2
Make sure its correct
Done

Point to end of queue
I nsert message
I ncrease count

Zer o message-counter

Endl ess | oop

Check message. Use this form

if you want to renove the
message after it has been

processed.

Check nmessage and renove.
Use this formif you want to
Renove t he nessage before

processing it.
Handl e nessage

A key has been de-bounced and approved

Handl e keypress

Tenperature too high

Insert this if “PeekMessage()”

is the formyou want to use

when checki ng nessages.

Insert a message
End of | oop
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A.2 ASM-code generated by CC5X v2.1H :

; CCBX Version 2.1H, Copyright (c) B. Knudsen Data
; Cconpiler for the PICL6CXX microcontroller fanmily
*kkkkkkkkkkkkk 14 Aug 1997 1158 *kkkkkkkkkkkkk

processor 12C508

| NDFO EQU  0x00
FSR EQU  0x04
Carry EQU O
Zero_ EQU 2
MDEcount EQU  0x09
Ret Val EQU  Ox0A
4 EQU  0x07
m EQU  0x08
m 2 EQU  0x07
GOTO mai n

; FILE C\' M CROCHI \ PROGRAMA MPLAB\ TEST\ dsp. c

;#include <..\..\cc5x\12c¢508. h>

; #pragna randef 0x10: 0x17 renove

; #defi ne MDEl oc 0x10
; #define MDEsi ze 8

; #def i ne VDE_NONE 0x00
; #def i ne  MDE_KEYPRESS 0x01
; #define MNMDE_TEMPH GH 0x02

; char MDEcount ;
;char RetVal;

; char PeekMessage()

o
PeekMessage
; if (MDEcount)
MOVF  MDEcount, 1
BTFSC 0x03, Zero_
GOro noo1
v A
; FSR=MDEI oc;
MOVLW . 16
MOVWAF FSR
; Ret Val =1 NDFO;
MOVF | NDFO, W
MOWWF Ret Val
; return 0x00;
RETLW . 0
;b
;  Ret Val =DE_NONE;
nD01 CLRF Ret Val
; return 0xO00; /'l no nessages
RETLW . 0
)
; char Get Message()
o
Get Message

;. char Z,m
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;1 f (MDEcount)
MOVF  MDEcount, 1
BTFSC 0x03, Zero_
GOTO nD04
b A
; FSR=MDEI oc; m=I NDFO;
MOVLW . 16
MOWWF FSR
MOVF | NDFO, W
MOVWF m
; i f (MDEcount>1)
MOVLW . 2
SUBW MDEcount , W
BTFSS 0x03, Carry
GOTO D03
; {
; Z=NDEl oc+MDEcount ;
MOVLW . 16
ADDWF MDEcount , W
MOV Z
; #i fdef _12C508
; Z| =0xEO;
MOVLW . 224
IORWF Z, 1
; #endi f
; #ifdef _12C509
; Z| =0xQ0;
; #endi f
; for (FSR=MDEl oc; FSR<Z; FSR++)
MOVLW . 16
MOWWF FSR
n002 MOVF  Z, W
SUBWF FSR, W
BTFSC 0x03, Carry
GOTO D03
; {
; FSR++; Z=I NDFO;// get next message
INCF FSR 1
MOVF | NDFO, W
MOV Z
; FSR--; | NDFO=Z;‘// put current
DECF FSR 1
MOVWF | NDFO

INCF FSR 1
GOTO D02
; b
; MDEcount - - ;
m003 DECF MDEcount, 1

; Ret Val =m

MOVWWF Ret Val
; return 0x00;
RETLW .0

N

;  Ret Val =MDE_NONE;
004 CLRF RetVal
;. return 0x00; /1 no nessages
RETLW . O
P}

;voi d Post Message(char m
A
Post Message

0 1997 Microchip Technology Inc. DS40160A/4_001-page 5



Discrete Logic Replacement

MOVWAF m 2
;i f (MDEcount >=NMDEsi ze)
MOVLW . 8
SUBWF MDEcount , W
BTFSS 0x03, Carry
GOTO  nDO5
i { MDEcount =MDEsi ze;
MOVLW . 8
MOVWF MDEcount
; return;
RETLW . 0

}s

; FSR=MDEl oc+MDEcount ;
D05 MOVLW . 16
ADDWF MDEcount , W
MOWWF FSR
| NDFO=m
MOVF m2, W
MOV | NDFO
;. MDEcount ++;
I NCF  MDEcount, 1
i}
RETLW . 0

;void main()

A
mai n
; MDEcount =0;
CLRF MDEcount
; do {
PeekMessage();// Check message. Use this form
n006 CALL PeekMessage
; /1 if you want to renove the
; /'l message after it has been
; /'l processed.
; Get Message(); // Check message and renove.
CALL Cet Message
; /1l Use this formif you want to
; /! Renove the nessage before
; /] processing it.
; switch(RetVal)// Handl e message
MOVF  RetVal , W
XORLW . 1
BTFSC 0x03, Zero_
GOTO D07
XORLW . 3
BTFSC 0x03, Zero_
GOTO D08
GOTO D09
; {
; case MDE _KEYPRESS:// A key has been de-bounced and approved
; nop(); /1 Handl e keypress
n007 NOP
; br eak;
GOTO D09
; case MDE_TEMPHI GH:// Tenperature too high
; nop();
n008 NOP
; br eak;
; }
o
; if (lerror) GetMessage();
vxl
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/* Do some other tasks that may post */
/* new nessages |ike : */
Post Message( MDE_KEYPRESS) ;
nD09 MOVLW . 1
CALL Post Message

} while(1);
GOTO  nD06

END
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NOTES:
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