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PICos18:  PIC18
 PIC16 . , 

 – , , 
 (  PIC18F452

DS39564A, . 37,  4.2 « »). , , 
: 

,  return 
, !

PIC18 
 PUSH  POP ), 

.

. 
,  Pragmatec  OSEK/VDX.

 OSEK/VDX
PICos18  OSEK/VDX (www.osek-wdx.org). 

, 
. 

. 
 30  ( , , ,

ABS, ESP…),  (CAN, VAN, LIN, MOST ).

:
, 

;
, ;

.
 OSEK  «Offene Systeme und deren Schnittstellen für die Elektronik

im Kraftfahrzeug» (
).  VDX  «Vehicle Distributed eXecutive».

 OSEK  VDX.
-  

:  (Operating system, OS), 
(Communication, COM)  (Network Management, NM). 
 PICos18  OS.

 OSEK/VDX  PIC18.  PICos18 
, .

, 
PIC18  ( , , ).

,  ,
 PICos18 

.
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, 

. 
, , 

.

PICos18 
: READY, SUSPENDED,

WAITING, RUNNING.

 PICos18
 PICos18 :

, kernel core,  (Init + Scheduler + Task Manager) 
, 

.

 (Alarm Manager). 
 TIMER0 

, .
 (Hook routines) 

. , 

.

 (Task or Process Manager) , 

, , ,…).
 (Event Manager) , 

, 
 ( , , ,

…).
 (INT manager) 

 ( ).
PICos18 , , 

 PIC18 ( , .) ,
.
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 PICos18-
 ( , 

 Pragmatec) , 
.

 GPL
 PICos18  «open-source»  GPL

(General Public License). , , 
, . , 

, .
 PICos18   GPL

.  PICos18, 
:

/**********************************************************************/
/*                                                                    */
/* File name: filename of the source file */
/*                                                                    */
/* Since: date of creation */
/*                                                                    */
/* Version:   3.xx (current release of PICos18) */
/*                                                                    */
/* Author:    Designed by Pragmatec S.A.R.L.        www.pragmatec.net */
/*            MONTAGNE Xavier [XM]      xavier.montagne@pragmatec.net */
/* LASTNAME Firstname [xx] */
/*                                                                    */
/* Purpose: file content explanation */
/*                                                                    */
/* The GPL licence from Boston (USA)(see « Free Software Foundation) */
/* Distribution: This file is part of PICos18.                        */
/*            PICos18 is free software; you can redistribute it       */
/*            and/or modify it under the terms of the GNU General     */
/*            Public License as published by the Free Software        */
/*            Foundation; either version 2, or (at your option)       */
/*            any later version.                                      */
/*                                                                    */
/*            PICos18 is distributed in the hope that it will be      */
/*            useful, but WITHOUT ANY WARRANTY; without even the      */
/*            implied warranty of MERCHANTABILITY or FITNESS FOR A    */
/*            PARTICULAR PURPOSE. See the GNU General Public          */
/*            License for more details.                               */
/*                                                                    */
/*            You should have received a copy of the GNU General      */
/*            Public License along with gpsim; see the file           */
/*            COPYING.txt. If not, write to the Free Software         */
/*            Foundation, 59 Temple Place - Suite 330,                */
/*            Boston, MA 02111-1307, USA.                             */
/*                                                                    */
/*          > A special exception to the GPL can be applied should    */
/*            you wish to distribute a combined work that includes    */
/*            PICos18, without being obliged to provide the source    */
/*            code for any proprietary components.                    */
/*                                                                    */
/* History:                                                           */
/* 2004/09/20 [XM]  Create this file.                                 */
/*                                                                    */
/**********************************************************************/

 GPL ,  PICos18 
, 

. ,  Pragmatec,  PICos18, 

http://www.pragmatec.net
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,  GPL .
,  PICos18 

.

 GPL . 
, 

PICos18  GPL , ,
. , 

,  GPL
.

 Microchip
 PICos18. 

 (kernel.asm).

: HEX- ,  PIC18.

 Microchip :

MPASM  .asm  .o .

MCC18  .c  .o .

MPLINK  .o  .hex .
,  (linker script  File.lkr) 
 .hex . , .o 
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. ,  main() ,
 PIC18 , .

 – 
(RAM  ROM). PICos18 

 PIC18. 
 PIC18.

 (*.map, *.lst, *.cod)
. 

 Microchip.

, 
 PICos18. 

MPLAB  C18 
 PIC18F452.

 Microsoft Windows XP, 
MPLAB v8.00  C18 v3.14 student edition  Microchip.

 Microchip   Microchip:
www.microchip.com.

 Pragmatec
 PRAGMATEC S.A.R.L.

PICos18  Pragmatec 
 GPL.

 Pragmatec  PICos18, 
, 

(RS232 ,  CAN  CAN 
PIC18F458, USB, I2C, .).

 Pragmatec 
 PICos18  PIC18, 

 Windows- ,  PIC18, 
CAN …
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2. PICos18 : 
,  PICos18.

 OSEK 
.

,  MPLAB,
 PICos18  PIC18.

,  PICos18. 
 MPLAB  C18  Microchip.

 PICos18   MPLAB,  
. 

,  1 .

, 
! , 

.

 PICos18. 

. , 
.

 PIC18, , , 
. , . 

 PICos18 .

 CAN ? 
, , 

, 
 PICos18.
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 PICos18. 
 Project/Tutorial 

PICos18. , , 
 PICos18.
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3. 
,  PICos18. 

 MPLAB  C18  Microchip.

> 
 MPLAB  PICos18, 

. :
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Include

 PICos18. 
 (  Project).
: 

(alarms),  (events),  (interruption)   . 
device.h , , 

 PICos18 (API).

Kernel

.  *.
 (API).  kernel.asm, ,

: 
, .

, 
. 

PICos18  PICos18: picos18.lib.
 Microchip 

PICos18, . 
 PICos18*.o (PICos18iz.o, ).

 PICos18.lib 
,  PICos18

!

Linker

 PICos18,  
 C.  C18 (
 *.o   *.c  )  

 MPLINK.   *.o  
, *.lkr 

. 
 PIC18  LKR-

. 
 PIC18,  PICos18.

Project/

MyApp

, 
PICos18. , : 
main.c, 
PICos18;  int.c, 

;  taskdesc.c 
 ( , , , …), 

.

Project/
Tutorial

, 
PICos18. ,  PICos18 

. 

. 
.
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 PICos18_v3_xx.zip  C:\. 
 PICos18  C:\. 

.

 MPLAB v8.00
 C18 v3.14 SE  Microchip. 

 Microchip.  (SE, Student Edition,
) , , . , 
 PICos18, .

 C18  PICos18  PIC18, 
.

 PIC18F452 (
MPLAB).

>  C18
 MPLAB  C18

 PIC18 Microchip. 
 “C:\mcc18\”.

 MPLAB  “Project / Set Language Tool
Location…”  MPASM,
MPLAB C18  MPLINK.

> 
 MPLAB. 

“Project / New…” 
 8 .  “picos.pjt”. 

: !
 “Project / Select Language

Toolsuite…”  “Microchip C18 Toolsuite”.
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> 

 “Project / Build Options…”  Include  Library  C18 
. : !

 “MPLAB C18”  “Use alternate settings” 
 “-On” .

, 
 PICos18.

> 

:

- int.c, main.c, taskdesc.c  tsk_task0.c, 
MyApp;

- define.h, ;
- 18f452.lkr,  Linker

 picos18.lib  PICos18iz.o 
.

> 

, 
, F10.

. 
-

, 
PICos18 

.
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 .o , , 
 PIC18.

> 
MPLAB

 PIC18.

, 
.

!

> 

,  “Debugger / Select Tool / MPLAB SIM”,
 F9 (Run). F5 (Stop).

 “while(1)”  1. 
 PIC18  ,  

: .

, , , 
!

 PICos18 , 
 PICos18 .
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4. 
,  PICos18  MPLAB, 

. 
,  1 .

> 
, ,  MPLAB 

PICos18.

 Microchip C18, 
.

> 
,  “tsk_led.c”:

TASK(TASK0)
{
  while(1);
}

.

 MPLAB  “ while(1);”, 
, F9.

, . 
, ,… 

?

 taskdesc.c.
/**********************************************************************
* ----------------------------- task 0 ------------------------------
**********************************************************************/
rom_desc_tsk rom_desc_task0 = {
   TASK0_PRIO,                     /* prioinit from 0 to 15          */
   stack0,                         /* stack address (16 bits)        */
   TASK0,                          /* start address (16 bits)        */
   READY,                          /* state at init phase            */
   TASK0_ID,                       /* id_tsk from 1 to 15            */
   sizeof(stack0)                  /* stack size    (16 bits)        */
};

. ,  (
), .

 PICos18  OSEK  4 :
SUSPENDED: , 
.
READY: , 

.
WAITING: , . 

(SUSPENDED)  (READY) .
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RUNNING:

: 
READY  

.

, 
 READY. 

,  
…

READY
SUSPENDED
taskdesc.c, 

: 
, .

> 
, 

taskdesc.c. , , 
: ID , , , , 

…

:

AlarmObject Alarm_list[] =
{
/*******************************************************************
 * -------------------------- First task ---------------------------
 *******************************************************************/
  {
    OFF,                                  /* State                   */
    0,                                    /* AlarmValue              */
    0,                                    /* Cycle                   */
    &Counter_kernel,                      /* ptrCounter              */
    TASK0_ID,                             /* TaskID2Activate         */
    ALARM_EVENT,                          /* EventToPost             */
    0                                     /* CallBack                */
  },
};

 – , .
 TIMER0, .

 PICos18  1 , 
. , 

 1 :  (alarm).

 (  Counter_kenel  1 )  (
 TASK0_ID). , 

 (ALARM_EVENT )  C
 (CallBack ).
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:

/**********************************************************************
 * --------------------- COUNTER & ALARM DEFINITION -------------------
 **********************************************************************/
Resource Resource_list[] =
{
  {
    10,                                /* priority                  */
    0,                                 /* Task prio                 */
    0,                                 /* lock                      */
  }
};

, . 
, , 8-  PIC18. 

 (  priority)  (  lock)  (
Task prio). ,  8- , 

. .

:
 2 : ,… 

, , 
.  ( , )

 RAM , .
 ( )  C18 , 

, .
, 

. , PIC18 
, ,  ( ) 

, . 
, , 

.
 PICos18 18 . 

, 
, . ,

PICos18 , , 
,  (kernel_panic ).

/**********************************************************************
 * ----------------------- TASK & STACK DEFINITION --------------------
 **********************************************************************/
#define DEFAULT_STACK_SIZE      128
DeclareTask(TASK0);

volatile unsigned char stack0[DEFAULT_STACK_SIZE];

http://www.pragmatec.net
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,  ,  
 (stack1,

).

-  80 .
-  96 – 128 .

-
.

.

:

/**********************************************************************
 * ----------------------------- task 0 ------------------------------
 **********************************************************************/
rom_desc_tsk rom_desc_task0 = {
   TASK0_PRIO,                      /* prioinit from 0 to 15          */
   stack0,                          /* stack address (16 bits)        */
   TASK0,                           /* start address (16 bits)        */
   READY,                           /* state at init phase            */
   TASK0_ID,                        /* id_tsk from 1 to 15            */
   sizeof(stack0)                   /* stack size (16 bits)           */
};

, 
:

prioinit:   1   15  .  1  
, 15 – . 

.

stack address: . 
, , , 

 ( ,  PIC18, 
), .

start address: , .
, 

.

state init: .  READY,

.

stack size:  .  
, , .

>  1 
, , , 

. 
int.c .
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, 
 PIC18:

#pragma code _INTERRUPT_VECTORL = 0x003000
void InterruptVectorL(void)
{
  SAVE_TASK_CTX(stack_low, stack_high);
  EnterISR();

  if (INTCONbits.TMR0IF == 1)
    AddOneTick();
/*Here is the next interrupts you want to manage */
/*if (INTCONbits.RBIF == 1)                      */
/*  MyOwnISR();                                  */

  LeaveISR();
  RESTORE_TASK_CTX;
}
#pragma code

,  TIMER0 (TMR0IF
),  AddOneTick  1 

. 
, 

.

, , 
,  ‘while(1)”.

 40 
(Debugger / Settings…),  AddOneTick()

 MPLAB Stopwatch (Debugger / Stopwatch):

> 
 main.c, .

 OSEK  main 
, , 

).
 main  Init(), 

 PIC18:
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void Init(void)
{
  FSR0H = 0;
  FSR0L = 0;

  /* User setting : actual PIC frequency */
  Tmr0.lt = TMR0_PRESET;

  /* Timer OFF - Enabled by Kernel */
  T0CON = 0x08;
  TMR0H = Tmr0.bt[1];
  TMR0L = Tmr0.bt[0];
}

PIC18.   PIC18   PLL   –   4,  
.   PIC18  

 15  PLL 
 40 .

 PIC18   4  ,  
 10 MIPS ( ) 

. PIC18  8- , 
.

,  define.c 
. , 

.

http://www.pragmatec.net
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5. 
, 

! , 
.

> 
,  ,

… !

, , ,
, .

:

TASK(TASK0)
{
  TRISBbits.TRISB4 = 0;
  LATBbits.LATB4   = 0;

  SetRelAlarm(ALARM_TSK0, 1000, 200);

  while(1)
  {
    WaitEvent(ALARM_EVENT);
    ClearEvent(ALARM_EVENT);

    LATBbits.LATB4 = ~LATBbits.LATB4;
  }
}

:  “while(1)”, 
, .

 PIC18. 
“TRISx” , 
“TRISxbits” – , .

 RB4   (“0”-  ,  “1”-  )  ,
 (  LATxbits).

 SetRelAlarm . 
, :  1

.  taskdesc.c ID  0 (ALARM_TSK0)  TASK0:

AlarmObject Alarm_list[] =
  {
   /*******************************************************************
    * -------------------------- First task ---------------------------
    *******************************************************************/
   {
     OFF,                                  /* State                   */
     0,                                    /* AlarmValue              */
     0,                                    /* Cycle                   */
     &Counter_kernel,                      /* ptrCounter              */
     TASK0_ID,                             /* TaskID2Activate         */
     ALARM_EVENT,                          /* EventToPost             */
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     0                                     /* CallBack                */
   },
};

 SetRelAlarm :

Alarm ID:  Alarm_list

TIMER 1: 

TIMER 2: 
,   0   1000  

ALARM_EVENT,  200 .

, .  while(1) 
 (WaitEvent) , 

ALARM_EVENT.
, , 

 2,  define.c. 
: 0x80, 0x40, 0x20, 0x10, 0x08, 0x04, 0x02  0x01.

>  0. 
,  200 , 

, ,  RB4:

,   PIC18  
 PICos18,  “global_counter”, 

. , 
 Watch  “Dec”.

 (F9), 
 PORTB  0x00  0x10, ,
 200.  1001 (  1 

,  1001,  1000).

,  RB4  1 , 
 200 .

 SetRelAlarm , 
. ,  0, ,  RB4
 1, .

 PICos18 API, .
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> 

.
1)  MPLAB  “tsk_task0.c”  “tsk_task1.c”

2)  taskdesc.c:

#define DEFAULT_STACK_SIZE 128
DeclareTask(TASK0);
DeclareTask(TASK1);

volatile unsigned char stack0[DEFAULT_STACK_SIZE];
volatile unsigned char stack1[DEFAULT_STACK_SIZE];

/**********************************************************************
 * ---------------------- TASK DESCRIPTOR SECTION ---------------------
 **********************************************************************/
#pragma              romdata          DESC_ROM
const rom unsigned int descromarea;
/**********************************************************************
 * ----------------------------- task 0 ------------------------------
 **********************************************************************/
rom_desc_tsk rom_desc_task0 = {
  TASK0_PRIO,                       /* prioinit from 0 to 15          */
  stack0,                           /* stack address (16 bits)        */
  TASK0,                            /* start address (16 bits)        */
  READY,                            /* state at init phase            */
  TASK0_ID,                         /* id_tsk from 1 to 15            */
  sizeof(stack0)                    /* stack size (16 bits)           */
};
/**********************************************************************
 * ----------------------------- task 1 ------------------------------
 **********************************************************************/
rom_desc_tsk rom_desc_task1 = {
  TASK1_PRIO,                       /* prioinit from 0 to 15          */
  stack1,                           /* stack address (16 bits)        */
  TASK1,                            /* start address (16 bits)        */
  READY,                            /* state at init phase            */
  TASK1_ID,                         /* id_tsk from 1 to 15            */
  sizeof(stack1)                    /* stack size (16 bits)           */
};

3)  task 1:

unsigned char hour, min, sec;

/**********************************************************************
 * ------------------------------ TASK1 -------------------------------
 *
 * Second task of the tutorial.
 *
 **********************************************************************/
TASK(TASK1)
{
  hour = min = sec = 0;

  while(1)
  {
    WaitEvent(TASK1_EVENT);
    ClearEvent(TASK1_EVENT);

    sec++;
    if (sec == 60)
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    {
      sec = 0;
      min++;
      if (min == 60)
      {
        min = 0;
        hour++;
      }
    }
  }
}

, , , 
: , 

 1, .
4) ,  1000 .  0 , 

:

SetRelAlarm(ALARM_TSK0, 1000, 1000);
while(1)
{
  WaitEvent(ALARM_EVENT);
  ClearEvent(ALARM_EVENT);

  LATBbits.LATB4 = ~LATBbits.LATB4;
  SetEvent(TASK1_ID, TASK1_EVENT);
}

5)  “define.c”:

/***********************************************************************
 * ----------------------------- Events --------------------------------
 **********************************************************************/
#define ALARM_EVENT 0x80
#define TASK1_EVENT 0x10

/***********************************************************************
 * ----------------------------- Task ID -------------------------------
 **********************************************************************/
#define TASK0_ID 1
#define TASK1_ID 2

#define TASK0_PRIO 7
#define TASK1_PRIO 6

6) ,   (“Project  /  Add  files  to
Project…”).

 (F10).

>  1. 
, , 

, :
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 1   MPLAB,  ,  
 60, 

ALARM_TASK0 , .

> 
 2 , .

, , 
   PIC18, 

. , , 
, ,… ,

.

 “ ”, “ ”  “
” :

:

WaitEvent  0

SetEvent  0

WaitEvent  0

ClearEvent  1
,  0 ,  1, 
 1, , , 

WaitEvent.   1  ,  
 ClearEvent.

 1  “define.h”, 
:
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/***********************************************************************
 * ----------------------------- Task ID -------------------------------
 **********************************************************************/
#define TASK0_ID        1
#define TASK1_ID        2

#define TASK0_PRIO      7
#define TASK1_PRIO      10

: 
:

WaitEvent  0

SetEvent  0

ClearEvent  1

WaitEvent  0
 1 , 

, , 
: , 

 (preemptive ).

. ,  0 
, ,  1 . 

  , 
, . SALVO, 

 PIC18, .
, 

. , , 
.  PICos18 

 50 , . ,  0  1,
 1  0  50 .

PICos18 , 
, 

, ,  50 
,  .  ,  

 “while(1)” 
. !
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6. 
 PICos18. 

. , 
.

> 
,  2 , 

 3 : hour, min  sec.

 PICos18 
, 

.  2 
 RB0  RB1  2 .

,  0 
 1  1 

.
 (

), 

 1.  ,

.
, ,  RB0, 

 BTN0.
1)  MPLAB  “tsk_task0.c”  “tsk_task2.c”

2)  taskdesc.c:

#define DEFAULT_STACK_SIZE 128
DeclareTask(TASK0);
DeclareTask(TASK1);
DeclareTask(TASK2);

volatile unsigned char stack0[DEFAULT_STACK_SIZE];
volatile unsigned char stack1[DEFAULT_STACK_SIZE];
volatile unsigned char stack2[DEFAULT_STACK_SIZE];

/**********************************************************************
 * ---------------------- TASK DESCRIPTOR SECTION ---------------------
 **********************************************************************/
#pragma              romdata          DESC_ROM
...
/**********************************************************************
 * ----------------------------- task 1 ------------------------------
 **********************************************************************/
rom_desc_tsk rom_desc_task2 = {
  TASK2_PRIO,                       /* prioinit from 0 to 15          */
  stack2,                           /* stack address (16 bits)        */
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  TASK2,                            /* start address (16 bits)        */
  READY,                            /* state at init phase            */
  TASK2_ID,                         /* id_tsk from 1 to 15            */
  sizeof(stack2)                    /* stack size (16 bits)           */
};

3)  2 :

extern unsigned char hour;

/**********************************************************************
 * ------------------------------ TASK2 -------------------------------
 *
 * Third task of the tutorial.
 *
 **********************************************************************/
TASK(TASK2)
{
  unsigned int i;

  while(1)
  {
    while(PORTBbits.RB0 == 0);
    for (i = 0; i < 10000; i++)
      Nop();
    if (PORTBbits.RB0 == 1)
      hour++;
  }
}

 WaitEvent. 
, , 

... :
, .

 RB0 
, . , 

 FOR. ,  RB0  ON,  “hour”
. , .

4)
 “define.h”:

/***********************************************************************
 * ----------------------------- Task ID -------------------------------
 **********************************************************************/
#define TASK0_ID 1
#define TASK1_ID 2
#define TASK2_ID 3

#define TASK0_PRIO 7
#define TASK1_PRIO 10
#define TASK2_PRIO 1

5) ,  (“Project / Add files to
Project…”).

 (F10).
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> 
.  PICos18 

. 
, ...  PICos18

 (round-robin) .

 PIC18 
 1 . , 
, , 

 1 . 
.

 3  ( ,  RB1)
:

/***********************************************************************
 * ----------------------------- Task ID -------------------------------
 **********************************************************************/
#define TASK0_ID 1
#define TASK1_ID 2
#define TASK2_ID 3
#define TASK3_ID 4

#define TASK0_PRIO 7
#define TASK1_PRIO 10
#define TASK2_PRIO 1
#define TASK3_PRIO 1

 (F10).
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 “while(PORTBbits.RBx == 0);” 
. ,  2.

, , : 
 3  1 …

 0  1, ,
 1  2 : , 

.

> 
 ON  

 Watch:

, 
 2.  Watch  0x01  PORTB.

 3, 
.

,  3 
 2.  1 

…
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7. 
 PIC18, , , 

. , .
 PICos18 

.

>  int.c
 PIC18 , 

, .

, ,  int.c 
. PIC18 : 

 (IT_vector_low)  (IT_vector_high). …?!
,  PICos18 

 ( , 
).  ,  ,  

.  PICos18  50  (
, ), , 

.

,  PIC18,
 (  WREG,

STATUS, …). ,  PIC18 
…

, , ,
…  50 !

/**********************************************************************
 * Function you want to call when an IT occurs.
 **********************************************************************/
  extern void AddOneTick(void);
/*extern void MyOwnISR(void); */
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  void InterruptVectorL(void);
  void InterruptVectorH(void);
/**********************************************************************
 * General interrupt vector. Do not modify.
 **********************************************************************/
#pragma code IT_vector_low=0x18
void Interrupt_low_vec(void)
{
  _asm goto InterruptVectorL _endasm
}
#pragma code

#pragma code IT_vector_high=0x08
void Interrupt_high_vec(void)
{
  _asm goto InterruptVectorH _endasm
}
#pragma code

/**********************************************************************
 * General ISR router. Complete the function core with the if or switch
 * case you need to jump to the function dedicated to the occuring IT.
 **********************************************************************/
#pragma code _INTERRUPT_VECTORL = 0x003000
void InterruptVectorL(void)
{
  SAVE_TASK_CTX(stack_low, stack_high);
  EnterISR();

  if (INTCONbits.TMR0IF == 1)
    AddOneTick();
/*Here is the next interrupts you want to manage */
/*if (INTCONbits.RBIF == 1) */
/* MyOwnISR(); */

  LeaveISR();
  RESTORE_TASK_CTX;
}
#pragma code

/* BE CARREFULL : ONLY BSR, WREG AND STATUS REGISTERS ARE SAVED */
/* DO NOT CALL ANY FUNCTION AND USE PLEASE VERY SIMPLE CODE LIKE */
/* VARIABLE OR FLAG SETTINGS. CHECK THE ASM CODE PRODUCED BY C18 */
/* IN THE LST FILE. */
#pragma code _INTERRUPT_VECTORH = 0x003300
#pragma interrupt InterruptVectorH
void InterruptVectorH(void)
{
  if (INTCONbits.INT0IF == 1)
    INTCONbits.INT0IF = 0;
}
#pragma code

 int.c , 
.  2 : 

InterruptVectorL()  InterruptVectorH().  99% 
, 

 InterrupVectorL().

>  « »
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 “ ”:

/* BE CARREFULL : ONLY BSR, WREG AND STATUS REGISTERS ARE SAVED */
/* DO NOT CALL ANY FUNCTION AND USE PLEASE VERY SIMPLE CODE LIKE */
/* VARIABLE OR FLAG SETTINGS. CHECK THE ASM CODE PRODUCED BY C18 */
/* IN THE LST FILE. */
#pragma code _INTERRUPT_VECTORH = 0x003300
#pragma interrupt InterruptVectorH
void InterruptVectorH(void)
{
  if (INTCONbits.INT0IF == 1)
  INTCONbits.INT0IF = 0;
}
#pragma code

INT0 (RB0 ), INT1 (RB1 )  INT2 (RB2 )
, 

 InterruptVectorH().

 INT0 , 
InterruptVectorH().  INT1  INT2 

 InterruptVectorL(). , INTCON3
INT1IP  INT2IP.

 INT1  INT2, 
 InterruptVectorH(). , 

…  – 
!...

:  PIC18, 
WREG, STATUS  BSR. 

, , 
 C18,  ,  .  
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 50  ,  
 “ ”.

>  « »
 “ ”.  

 3  “ ”.  INT0,
INT1  INT2.  INT0 ,  INT1

 INT2  “ ”:

 INT1  INT2  “ ”, 
INTCON3,  main.c.

 int.c  INT1  INT2:

/**********************************************************************
 * Function you want to call when an IT occurs.
 **********************************************************************/
  extern void AddOneTick(void);
  extern void MyOwnISR(void);
  void InterruptVectorL(void);
  void InterruptVectorH(void);

...

/**********************************************************************
 * General ISR router. Complete the function core with the if or switch
 * case you need to jump to the function dedicated to the occuring IT.
 **********************************************************************/
#pragma code _INTERRUPT_VECTORL = 0x003000
void InterruptVectorL(void)
{
  SAVE_TASK_CTX(stack_low, stack_high);
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  EnterISR();

  if (INTCONbits.TMR0IF == 1)
    AddOneTick();
/*Here is the next interrupts you want to manage */
  if (INTCON3bits.INT1IF || INTCON3bits.INT2IF)
    MyOwnISR();

  LeaveISR();
  RESTORE_TASK_CTX;
}
#pragma code

 “MyOwnISR”  
, . 

 “tsk_task2.c”:

void MyOwnISR(void)
{
  if (INTCON3bits.INT1IF)
  {
    INTCON3bits.INT1IF = 0;
    /* ... */
  }
  if (INTCON3bits.INT2IF)
  {
    INTCON3bits.INT2IF = 0;
    /* ... */
  }
}

:

#include "define.h"

void MyOwnISR(void);

/**********************************************************************
 * Definition dedicated to the local functions.
 **********************************************************************/
#define ALARM_TSK0      0

 (F10).

> 
 “MyOwnISR” ,

. , .

. , :
TASK(TASK2)
{
  unsigned int i;
  for (i = 0; i < 10000; i++)
    Nop();
  if (PORTBbits.RB1 == 1)
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    hour++;
  TerminateTask();
}

,  2 
 “while(1)”  “TerminateTask()”.

 (BASIC) :

 “WaitEvent()”,

 “while(1)”,

 “TerminateTask()”.
SUSPENDED, 

,  “ActivateTask()”.

 “taskdesc.c”,  2  3 SUSPENDED:

/**********************************************************************
 * ----------------------------- task 2 ------------------------------
 **********************************************************************/
rom_desc_tsk rom_desc_task2 = {
  TASK2_PRIO,                       /* prioinit from 0 to 15          */
  stack2,                           /* stack address (16 bits)        */
  TASK2,                            /* start address (16 bits)        */
  SUSPENDED,                        /* state at init phase            */
  TASK2_ID,                         /* id_tsk from 1 to 15            */
  sizeof(stack2)                    /* stack size (16 bits)           */
};
/**********************************************************************
 * ----------------------------- task 3 ------------------------------
 **********************************************************************/
rom_desc_tsk rom_desc_task3 = {
  TASK3_PRIO,                       /* prioinit from 0 to 15          */
  stack3,                           /* stack address (16 bits)        */
  TASK3,                            /* start address (16 bits)        */
  SUSPENDED,                        /* state at init phase            */
  TASK3_ID,                         /* id_tsk from 1 to 15            */
  sizeof(stack2)                    /* stack size (16 bits)           */
};

 3,  BASIC :

TASK(TASK3)
{
  unsigned int i;

  for (i = 0; i < 10000; i++)
    Nop();
  if (PORTBbits.RB2 == 1)
    min++;

  TerminateTask();
}

 “MyOwnISR”, , 
:
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void MyOwnISR(void)
{
  TaskStateType State;

  if (INTCON3bits.INT1IF)
  {
    INTCON3bits.INT1IF = 0;
    GetTaskState(TASK2_ID, &State);
    if (State == SUSPENDED)
      ActivateTask(TASK2_ID);
  }
  if (INTCON3bits.INT2IF)
  {
    INTCON3bits.INT2IF = 0;
    GetTaskState(TASK3_ID, &State);
    if (State == SUSPENDED)
      ActivateTask(TASK3_ID);
  }
}

 (F10)  (F9).

 3,  “MyOwnISR”.
 (F5).  INTCON3,

 ( , ,  0x1A 
 INT2): ,  “MyOwnISR”, 
 3.

, , 
 3 , :

.
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8. 
 CAN ? 

, , 
, 

 PICos18.

> 
, 

. , 
 ( , ) .

 RS232 , , 
, …

, . 
, 

.

 ISR (Interrupt Service Routine, 
) .

 InterruptVectorL()  InterruptVectorH().
ISR  (IT) 

. 
.

> 
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PICos18   . 
DOWNLOAD

. , 
, , 

, .

, . , 
 RS232  PICos18  “ ” 

 “hour”, “min”  “sec”.
 RS232  DOWNLOAD PICos18:

 (  TXT), , 
 (

  RS ).

 ______________________________________________________________________
>                                                                      <
>                           RS232 driver v1.06                         <
>                                  for                                 <
>                          PICos18 release 2.00                        <
>                                                                      <
>              PICos18 - Real-time kernel for PIC18 family             <
>                                                                      <
>                                                                      <
> www.picos18.com                                    www.pragmatec.net <
>______________________________________________________________________<

...

http://www.pragmatec.net
http://www.picos18.com
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,  ISR, 
 “taskdesc.c”, , ,

.
 “Example”, 

Alarm_list (  IV )  EXAMPLE_ID  define.h.
 VII, 

.

> 
 “TASK4” 

 “Example” . 
 ALARM_TASK4  “taskdesc.c”.

 TASK4:

#include "define.h"
#include "drv_rs.h"
#include <stdio.h>
#include <string.h>

#define ALARM_TSK4 1

int Printf (const rom char *fmt, ...);
extern unsigned char hour;
extern unsigned char min;
extern unsigned char sec;

/**********************************************************************
 * Definition dedicated to the local functions.
 **********************************************************************/
RS_message_t RS_msg;
unsigned char buffer[80];

/**********************************************************************
 * ------------------------------ TASK4 -------------------------------
 *
 * Fifth task of the tutorial.
 *
 **********************************************************************/
TASK(TASK4)
{
  SetRelAlarm(ALARM_TSK4, 1000, 1000);
  Printf(" ______________________________________________________________________ \r\n");
  Printf(">                                                                      <\r\n");
  Printf(">                        PICos18 Tutorial                              <\r\n");
  Printf(">                                                                      <\r\n");
  Printf(">                                                                      <\r\n");
  Printf(">          PICos18 - Real-time kernel for PIC18 family                 <\r\n");
  Printf(">                                                                      <\r\n");
  Printf(">                                                                      <\r\n");
  Printf("> www.picos18.com                                    www.pragmatec.net <\r\n");
  Printf(">______________________________________________________________________<\r\n");
  Printf(" \r\n");
  Printf(" \r\n");

  while(1)
  {
    WaitEvent(ALARM_EVENT);
    ClearEvent(ALARM_EVENT);
    Printf("%02d : %02d : %02d\r", (int)hour, (int)min, (int)sec);
  }
}

http://www.pragmatec.net
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/**********************************************************************
 * Function in charge of structure registration and buffer transmission.
 *
 * @param string IN const string send to the USART port
 * @return void
**********************************************************************/
int Printf (const rom char *fmt, ...)
{
  va_list ap;
  int n;
  RS_enqMsg(&RS_msg, buffer, 50);
  va_start (ap, fmt);
  n = vfprintf (_H_USER, fmt, ap);
  va_end (ap);
  SetEvent(RS_DRV_ID, RS_NEW_MSG);
  WaitEvent(RS_QUEUE_EMPTY);ClearEvent(RS_QUEUE_EMPTY);
  return n;
}

 RS232 
 “printf”.  ALARM_TASK4 

 “extern”  “hour”, “min”  “sec”, 
 C18, .

 2 :

RS_message_t RS_msg: 
 RS-

unsigned char buffer[80]: 
 TASK4  1000 , . 1 .  “Printf”

, 
,…  C18,  FLOAT…!

 “Printf”  “\r\n” , 
: “\r” ,  “\n” –

.
 “\r\n” 

,  “\r”.
 HyperTerminal:
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>  HyperTerminal
 COM- :  115200 
.
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9. 
 PICos18. 

 Project/Tutorial
PICos18. , , 

 PICos18.

> 
, 

: PIC18  « » 
, , !

,  Microchip ICD2 , 
, , :

 “kernel_panic”, , 
.  0x53.

, .
, 

. 
,  PICos18 , 

.

 kernel_panic  0x53.
, , (“3”) ,  ID 3 .

, , (“5”) ,  ID 5 , 
.

, 
.  PIC18 , 

, .

 2, , , 
, , ,  4.

?
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 2 :

, .
.

 (
PIC18 ) , .

, , 
, . 

 PIC18. 
, , , ,

 InterruptVectorL() 
…

, . 
,  PICos18  “ ” ,

, . 
PIC18 … , 

, .

> 
,  RB1 

RB2,   . 
: , 

 50 . , .

 TAS2  TASK3:

TASK(TASK2)
{
  unsigned int i;

  hour++;
  if (hour == 24)
    hour = 0;
  INTCON3bits.INT1IF = 0;
  INTCON3bits.INT1IE = 1;
  TerminateTask();
}

...

TASK(TASK3)
{
  unsigned int i;

  min++;
  if (min == 60)
    min = 0;
  INTCON3bits.INT2IF = 0;
  INTCON3bits.INT2IE = 1;
  TerminateTask();
}

:
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void MyOwnISR(void)
{
  TaskStateType State;

  if (INTCON3bits.INT1IF)
  {
    INTCON3bits.INT1IE = 0;
    GetTaskState(TASK2_ID, &State);
    if (State == SUSPENDED)
      ActivateTask(TASK2_ID);
  }
  if (INTCON3bits.INT2IF)
  {
    INTCON3bits.INT2IE = 0;
    GetTaskState(TASK3_ID, &State);
    if (State == SUSPENDED)
      ActivateTask(TASK3_ID);
  }
}

...

void InterruptVectorL(void)
{
  SAVE_TASK_CTX(stack_low, stack_high);
  EnterISR();

  if (INTCONbits.TMR0IF == 1)
    AddOneTick();
/*Here is the next interrupts you want to manage */
  if ((INTCON3bits.INT1IF & INTCON3bits.INT1IE)||
      (INTCON3bits.INT2IF & INTCON3bits.INT2IE))
    MyOwnISR();
  if ((PIR1bits.RCIF)&(PIE1bits.RCIE))
    RS_RX_INT();
  if ((PIR1bits.TXIF)&(PIE1bits.TXIE))
    RS_TX_INT();

  LeaveISR();
  RESTORE_TASK_CTX;
}

,  MyOwnISR()  (INTxIE = 0 
Interrupt Enable ), 

.

 PIC18 : 
, . 

: , 
, , . 

 PICos18!

> 
, 

, … 
, , , 

.

.  TASK4:
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TASK(TASK2)
{
  unsigned int i;

  hour++;
  if (hour == 24)
  hour = 0;
  SetEvent(TASK4_ID, UPDATE_EVENT);
  INTCON3bits.INT1IF = 0;
  INTCON3bits.INT1IE = 1;
  TerminateTask();
}

...

TASK(TASK3)
{
  unsigned int i;

  min++;
  if (min == 60)
    min = 0;
  SetEvent(TASK4_ID, UPDATE_EVENT);
  INTCON3bits.INT2IF = 0;
  INTCON3bits.INT2IE = 1;
  TerminateTask();
}

 TASK4 :

...

  while(1)
  {
    WaitEvent(ALARM_EVENT | UPDATE_EVENT);
    GetEvent(id_tsk_run, &Time_event);

    if (Time_event & ALARM_EVENT)
      ClearEvent(ALARM_EVENT);
    if (Time_event & UPDATE_EVENT)
      ClearEvent(UPDATE_EVENT);

    Printf("%02d : %02d : %02d\r", (int)hour, (int)min, (int)sec);
  }

...

 “EventMaskType Time_event” 
.

 UPDATE_EVENT , 
 define.h:

/***********************************************************************
 * ----------------------------- Events --------------------------------
 **********************************************************************/
#define ALARM_EVENT 0x80
#define TASK1_EVENT 0x10
#define UPDATE_EVENT 0x02
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#define RS_NEW_MSG 0x10
#define RS_RCV_MSG 0x20
#define RS_QUEUE_EMPTY 0x10
#define RS_QUEUE_FULL 0x20
...

> 
,  PIC18F452 

. ,  HyperTerminal, 
, .

, . , , 
, . 

 PICos18: ,  RTC (Real Time
Clock, )  I2C (

 I2C master)  HyperTerminal…

> 
, . 

 PICos18 v2.13 
,   C18.  

 PICos18 v3.00. 
,  

.
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, ,  PICos18. 
, .

, 
Large Data Model. 

,

,
, . , 

,

. 

.
Multi-bank Stack Model 

,

.  ,  

, 
 v3.00.

. 
.

.  « » (sentinel) 0xDEAD
.   

.  « » , 
 – .
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: , 
,  0xA5. 

.
,  File Registers  « » 

 0xA5.

, 
.  0x100  0x15F. « »  0x100,

0x101  0x15E, 0x15F.  0x102, 0x103 , , 
– . 

. , . 
, . , 

, .
.  « » 0xDEAD 

 (0x15E, 0x15F) 
 0xA5.  37. , 

 37 .
,  « » - 

!
, , , 

. 
, . 

,  ,   «
».

, !
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10. 

 OSEK  PIC18  PICos18 
.

www.osek-vdx.org :      OSEK/VDX  (PDF ).

www.picos18.com :       PICos18.

www.pragmatec.net :     PICos18.

www.microchip.com :     MICROCHIP :

                                      -  PIC18 ( )
                                      -   MPLAB®

                                      -  C18

www.fsf.org :                  GPL.

www.picos18@tut.by
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