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ucos_II.C

D:\SOFTWARE\UCOS-INSOURCE\UCOS-II.C

UCOS-II.C

#define OS_GLOBALS

#include ".

ACClincludes.h"

#define OS_MASTER_FILE

#include ".
#include ".
#include ".
#include ".
#include ".
#include ".
#include ".
#include ".

#include ".

\source\os_core.c"
A\sourcelos_flag.c"
\source\os_mbox.c"
A\source\os_mem.c"
A\source\os_mutex.c"
A\source\os_qg.c"
A\source\os_sem.c"
A\source\os_task.c"

A\source\os_time.c"

/* Declare GLOBAL variables */

/* Prevent the following files from including includes.h */
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0S_CPU.H

OS CPUH #define
ATmegal28
OS_STK_GROWTH 1
(critical code section) pMC/OS-I
1 1
1
2
3
C SREG
ICCAVR
HC/OS-II
HC/OS-II
1 pC/OS-II —_—
OS_TASK_SW() OSCtxSw() OS_CPU_A.S
OS_CPU.H.

#ifdef OS_CPU_GLOBALS
#define OS_CPU_EXT
#else

#define OS_CPU_EXTextern

#endif

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

* *( )

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

typedef unsigned char BOOLEAN;

typedef unsigned char INT8U; Il 8
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OS_CPU.H

typedef signed char INT8S; I 8
typedef unsigned int INT16U; 1l 16

typedef signed int INT16S; I 16
typedef unsigned long INT32U; I 32

typedef signed long INT32S; /1 32

typedef float FP32; I

typedef unsigned char OS_STK; 1l 8
typedef unsigned char OS CPU_SR; // 8

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

* 1
* 1
* 2

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

#define OS_CRITICAL_METHOD 2

#if OS_CRITICAL_METHOD==1

#define OS_ENTER_CRITICAL() CLI() /!
#define OS_EXIT_CRITICAL() SEI() /!
#endif

#if OS_CRITICAL_METHOD==2

#define OS_ENTER_CRITICAL()

asm("ST -Y,R16 \n I Y3y 1 Y [(3R16
IN R16,0x3F \n /Il R16 13 SREG

CLI \n /[ CLI

PUSH R16 \n /[ PUSH R16 R16

LD R16,Y+"); Il R1613Y YIRY 1

#define OS_EXIT_CRITICAL()
asm("ST -Y,R16 \n I YRy 1 Y (3 R16
POP R16 \n /[ POP R16

ba_wang_mao



0S_CPUH

#endif

#define

#define

OUT O0x3F,R16 \n

LD R16,Y+");

0S_STK_GROWTH
0S_TASK_SW()

1

OSCitxSw()

I
I

I
I

SREG 3 R16

R16 13Y

YI3Y 1
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0S_CPU_C.C

HC/OS-II 0OS_CPU_C.C

OSTaskStklInit()
OSlInitHookBegin ()
OSInitHookENd ()
OSTaskCreateHook()
OSTaskDelHook()
OSTaskSwHook()
OSTaskStatHook()
OSTimeTickHook()
OSTCBInitHook ()
OSTaskldleHook ()
OSTaskStkInit()

OS_CFGH #define constant OS_CPU_HOOKS_EN 1 0

OSTasksStkInit() OSTaskCreate() OSTaskCreateExt()
ATmegal28

PC SREG RO R31 32

OSTaskStkInit()

0OS_CPU_C.C

#defineOS_CPU_GLOBALS

#include "INCLUDES.h"

e ke e e ek ke e ke ke ek ke ke ke ek ek ok sk ek ek ok
OS_STK *OSTaskStklInit(void(*task)(void*pd),void*pdata,0S_STK*ptos,INT16Uopt)

{
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0S_CPU_C.C

INT8U soft_stk; 1
INT8U hard_stk; 1
INT16U tmp;

opt=opt; /I ‘opt
soft_stk=(INT8U*)ptos; I

T T T T T T T

I
hard_stk=(INT8U*)ptos-OS_TASK_SOFT_STK_SIZE-32) /I

T T T e i T

I PUSHA Y
T T T i T

*soft_stk--=(INT8U)0x00; /[ R0O=0x00
*soft_stk--=(INT8U)0x01; /I R1=0x01
*soft_stk--=(INT8U)0x02; /I R2=0x02
*soft_stk--=(INT8U)0x03; /I R3=0x03
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0S_CPU_C.C

*soft_stk--=(INT8U)0x04; /[ R4=0x04
*soft_stk--=(INT8U)0x05; /[ R5=0x05
*soft_stk--=(INT8U)0x06; /[ R6=0x06
*soft_stk--=(INT8U)0x07; /[ R7=0x07
*soft_stk--=(INT8U)0x08; /[ R8=0x08
*soft_stk--=(INT8U)0x09; /[ R9=0x09
*soft_stk--=(INT8U)0x10; /[ R10=0x10
*soft_stk--=(INT8U)0x11,; /[ R11=0x11
*soft_stk--=(INT8U)0x12; /[ R12=0x12
*soft_stk--=(INT8U)0x13; /[ R13=0x13
*soft_stk--=(INT8U)0x14; /[ R14=0x14
*soft_stk--=(INT8U)0x15; /[ R15=0x15

T T T T ]
1l R16 R17

T T T T T T ]
tmp=(INT16U)pdata;

*soft_stk--=(INT8U)tmp;

*soft_stk--=(INT8U)(tmp >> 8);
T T T T ]
I PUSHA Y
T T ]

*soft_stk--=(INT8U)0x18; /I R18=0x18
*soft_stk--=(INT8U)0x19; /[ R19=0x19
*soft_stk--=(INT8U)0x20; /[ R20=0x20
*soft_stk--=(INT8U)0x21; /I R21=0x21
*soft_stk--=(INT8U)0x22; /I R22=0x22
*soft_stk--=(INT8U)0x23; Il R23=0x23
*soft_stk--=(INT8U)0x24; /[ R24=0x24
*soft_stk--=(INT8U)0x25; /I R25=0x25
*soft_stk--=(INT8U)0x26; /I R26=0x26
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0S_CPU_C.C

*s0ft_stk--=(INT8U)0X27; Il R27=0x27
U]
/IR28 R29 Y
I ]
*50ft_stk--=(INT8U)0X30; /I R30=0x30

*50ft_stk--=(INT8U)0x31; /I R31=0x31

T T T T T
I PUSH PSW

T T T T T
*soft_stk--=(INT8U)0x80; /I SREG=0x80

T
e
tmp=(INT16U)hard_stk;

*s0oft_stk--=(INT8U)(tmp>>8); /I SPH

*soft_stk=(INT8U)tmp; /I SPL

T T T T

Il Y
Il OSTaskCreate OSTaskStkInit
/l Y OS_TCBInit Y

I OSTCBStkPtr
T T T T T

return((void*)soft_stk);

¥
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OS_CPU_AS

+ OS_CPUAS

uC/OS-II

OSIntCtxSw() OSTickISR()

.S

macro PUSHA

ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST
ST

-Y,R0
-Y,R1
-Y,R2
-Y,R3
-Y,R4
-Y,R5
-Y,R6
-Y,R7
-Y,R8
-Y,R9
-Y,R10
-Y,R11
-Y,R12
-Y,R13
-Y,R14
-Y,R15
-Y,R16
-Y,R17
-Y,R18
-Y,R19
-Y,R20
-Y,R21
-Y,R22

-Y,R23

OS_CPU_A.S

.asm

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

YIRY
YIRY
YI3Y
YIRY
YI3Y
YI3Y
YI3Y
YI3Y
YIRY
YI3Y
YIRY
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YI3Y
YIRY
YI3Y

OSStartHighRdy() OSTaskSwitch()

< < < < < < <X <X < < < < < < < < < < < < < < < <

3 RO
3R1
3 R2
3 R3
3 R4
3 R5
3 R6
3 R7
3 R8
3 R9
3 R10
3 R11
3 R12
3 R13
3 R14
3 R15
3 R16
3 R17
3 R18
3 R19
3 R20
3 R21
3 R22
3 R23

ICCAVR
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OS_CPU_AS

ST
ST
ST
ST
ST
ST

endmacro

macro POPA
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

-Y,R24
-Y,R25
-Y,R26
-Y,R27
-Y,R30

-Y,R31

R31,Y+
R30,Y+
R27,Y+
R26,Y+
R25,Y+
R24,Y+
R23,Y+
R22,Y+
R21,Y+
R20,Y+
R19,Y+
R18,Y+
R17,Y+
R16,Y+
R15,Y+
R14,Y+
R13,Y+
R12,Y+
R11,Y+

R10,Y+

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

YI3Y
YI3Y
YI3Y
YI3Y
YIRY
YI3Y

R31 13
R30 3
R27 13
R26 3
R25 13
R24 (3
R23 13
R22 13
R21 13
R20 13
R19 3
R18 13
R17 13
R16 3
R15 13
R14 13
R13 13
R12 3
R11 13
R10 3

< < < < < < <X < < < < < < < < < < < < <

< < < < < <

3 R24
3 R25
3 R26
3 R27
3 R30
3 R31

YI3Y 1
YIRY 1
YI3Y 1
YIRY 1
YIRY 1
YIRY 1
YIRY 1
YI3Y 1
YIRY 1
YI3Y 1
YIRY 1
YI3Y 1
YI3Y 1
YIRY 1
YI3Y 1
YIRY 1
YI3Y 1
YIRY 1
YIRY 1
YIRY 1
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0OS_CPU_AS

LD R9,Y+
LD R8,Y+
LD R7,Y+
LD R6,Y+
LD RS5,Y+
LD R4,Y+
LD R3,Y+
LD R2,Y+
LD R1,Y+
LD RO, Y+
endmacro

macro PUSH_SP

IN R16,SPH

ST -Y,R16

IN R16,SPL

ST -Y,R16
endmacro

macro POP_SP
LD R16,Y+
ouT SPL,R16
LD R16,Y+
ouT SPH,R16

endmacro

macro PUSH_PSW

IN R16,SREG
ST -Y,R16
endmacro

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I
I

R9 3
R8 3
R7 13
R6 3
R5 13
R4 3
R3 13
R2 13
R1 13

< < < < < < < < < <

RO 3

SP

R16 3 SPH
YI3Y 1
R16 3 SPL

YI3Y 1

SP

R16 3 Y
SPL 3 R16
R16 3 Y
SPH 3 R16

SREG
R16 3 SREG
YI3Y 1

YI3Y 1
YIRY 1
YI3Y 1
YI3Y 1
YI3Y 1
YI3Y 1
YIRY 1
YI3Y 1
YI3Y 1

YI3Y 1

Y [(3R16

Y [(3R16

YIRY 1

YIRY 1

Y [(3R16
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0OS_CPU_AS

macro POP_PSW
LD
ouT

endmacro

R16,Y+
SREG,R16

I
I
I

SREG
R16 3 Y
SREG 3 R16

YI3Y 1

ba_wang_mao
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0OS_CPU_AS

1 OSStartHighRdy()

skkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkkkkhkkkkkhkkhhhkhhhhhkhkhkhkkkhkhkkkkhkhkhkkkhkkkkkkkkkkkkkkk
1

; START HIGHEST PRIORITY TASK READY-TO-RUN

OSsStartHighRdy

; Description : This function is called by OSStart() to start the highest

; priority task that was created by your application before calling OSStart().

; 1) The (data)stack frame is assumed to look as follows:

:OSTCBHighRdy->OSTCBStkPtr -->

LSB of (return) stack pointer (Low memory)
MSB of (return) stack pointer SP

Flags to load in status register ~ PSW

R31 R31
R30
R27
R26
R25
R24
R23
R22
R21
R20
R19
R18
R17
R16
R15
R14
R13
R12
R11
R10
R9
R8
R7
R6
R5
R4
R3
R2
R1

ba_wang_mao
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0OS_CPU_AS

; RO (High memory)

5 where the stack pointer points to the task start address.

2) OSStartHighRdy()  MUST:
a Call OSTaskSwHook() then,
b Set OSRunning to TRUE,
¢ Switch to the highest priority task.
_OSStartHighRdy::
CALL _OSTaskSwHook ;
LDS R16,_OSRunning
INC R16
T T T T T T
ICCAVR
_OSRunning OSRunning
_OSStartHighRdy:: OSStartHighRdy @
OSStartHighRdy
T T T T

STS _OSRunning,R16 : OSRunning=TRUE

i,

Iz OSTCBHighRdy

i,
LDS R30, OSTCBHighRdy : R30 3 OSTCBHighRdy

LDS R31, OSTCBHighRdy+1 ; R31 f3 OSTCBHighRdy+1

T T T T
I ay
T T T T T

LD R28,Z+ ;LoadY R29 R28  pointer
LD R29,Z+ ;
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0OS_CPU_AS

T T T T T ]

/! OSTaskStklInit
/I 1 2 RO R31 R28 R29
/I 3 SREG 4 SP

e

POP_SP ; SP sp
POP_PSW ; SREG
POPA ;
o,
/IRET
Il SPRSP 2 PC R STACK
I T
RET ;
ba_wang_mao 21



0OS_CPU_AS

2 OSCtxSw()
OSCtxSw()
SP

ATmegal28

skkkkkkkkkkkkkkkkkkkkkkhkhkkkkhkkkkkkkkkkkhkkhhhkkhhhhkkhkkhkkkhkhkkkkhkkkkkkkkkkkkkkkkkk

TASK LEVEL CONTEXT SWITCH

Description : This function is called when a task makes a higher priority task ready-to-run.

; Note(s):

1) Upon entry,
OSTCBCur points to the OS_TCB of the task to suspend
OSTCBCur
OSTCBHighRdy points to the OS_TCB of the task to resume

OSTCBHighRdy CPU

2) The stack frame of the task to suspend looks as follows:
(Low memory)
SP +0--> LSB of task code address Lo
+1 MSB of task code address Hi
(High memory)
3) The saved context of the task to resume looks as follows:

(Low memory)

;OSTCBHighRdy->OSTCBStkPtr --> LSB of (return) stack pointer

MSB of (return) stack pointer SP
Flags to load in status register PSW
R31 R31
R30 R30
R27

R26

R25

ba_wang_mao
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0OS_CPU_AS

; R24
; R23
; R22
; R21
; R20
; R19
; R18
; . R17
; R16
; R15
; R14
; R13
; R12
; R11
; R10
; R9
; R8
; R7
R6
R5
R4
R3
R2
R1
RO

(High memory)

** ** ** ** ** ** *%* *%* ** ** ** *%* ** ** **

_ OSCtxSw::
PUSHA ; RO R31
PUSH_PSW ; SREG

PUSH_SP : SP

T T T T T

TCB
1 Z TCB OSTCBStkPtr
2 Y Z OSTCBStkPtr

T T T T T

LDS R30,_OSTCBCur ; R30 3 OSTCBCur 1
LDS R31,_ OSTCBCur+1 ;R30 (3 OSTCBCur 1
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0OS_CPU_AS

ST Z+,R28 2137 1 Z [(3R28 2
ST Z+,R29 ;SaveY R28 R29 pointer

CALL _OSTaskSwHook ;

HHTTTHT T ]
I ID ID
HHTTHT T T T
LDS R16, OSPrioHighRdy
STS _OSPrioCur,R16 ; OSPrioCur = OSPrioHighRdy

U
TCB TCB
U
LDS  R30, OSTCBHighRdy ;Z OSTCBHighRdy->0STCBStkPtr
LDS  R31, OSTCBHighRdy+1
STS  _OSTCBCur,R30 - OSTCBCur = OSTCBHighRdy
STS  _OSTCBCur+1,R31 ;

T T T T
I ey
T T T T

LD R28,Z+ ;RestoreY R28 R29 pointer

LD R29,Z+ ;

POP_SP ; SP
POP_PSW ; SREG
POPA ; RO R31
RET ;
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0OS_CPU_AS

3 OSIntCtxSw()

OSIntExit OSIntCtxSw()

OSIntCtxSw()

skkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkhkkkkkkkkkkkhhhkkhhhhhkhkhkhkkkhkhkkkkhkkkkkkkkkkkkkkkkkk
1

INTERRUPT LEVEL CONTEXT SWITCH

; Description : This function is called by OSIntExit() to perform a context

; switch to a task that has been made ready-to-run by an ISR.

; Note(s):

1) Upon entry,
OSTCBCur points to the OS_TCB of the task to suspend
OSTCBCur
OSTCBHighRdy points to the OS_TCB of the task to resume

OSTCBHighRdy CPU

2) The stack frame of the task to suspend looks as follows:

SP +0--> LSB of return address of OSIntCtxSw()  OSIntCtxSw()

+1 MSB of return address of OSIntCtxSw()  OSIntCtxSw()
+2 LSB of return address of OSIntEXxit() OSIntEXxit()

+3 MSB of return address of OSIntEXxit() OSIntEXxit()

+4 LSB of task code address Lo
+5 MSB of task code address Hi

3) The saved context of the task to resume looks as follows:

OSTCBHighRdy->OSTCBStkPtr --> LSB of (return) stack pointer

(Low memory)
Lo

Hi

(High memory)

(Low memory)

ba_wang_mao
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0OS_CPU_AS

; MSB of (return) stack pointer

; Flags to load in status register

; R31

; R30

; R27

; R26

; R25

; R24

; R23

; R22

; R21

; R20

; R19

; R18

; . R17

; R16

; R15
R14
R13
R12
R11
R10
R9
R8
R7
R6
R5
R4
R3
R2
R1
RO

rhkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkhkkkkhkkkkkhkkkkhkkkkkkkkkkhkkkkhkhkkkkkhkkkkk
’

_OSIntCtxSw::

SP

PSW

R31
R30

(High memory)

T T T T T

1z SP Z

T T T T

IN R30,SPL ; R30 13 SPL
IN R31,SPH ; R31 13 SPH

ba_wang_mao
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0OS_CPU_AS

T T T

// Z Z i ”
1l CALL  OSIntCtxSw() CALL  OSIntExit()
I

T T T T

T T T T

/ISave SP SP Y
U T ]

ST -Y,R31 ;o YRBY 1 Y [[BR3l

ST -Y,R30 7 YIRY 1 Y [(3R30
U T T ]
Z = OSTCBCur->0OSTCBStkPtr Z
U T T

LDS R30,_OSTCBCur ;

LDS R31,_OSTCBCur+1
U T ]
Il Y
o,

ST Z+,R28 ;SaveY R28 R29 pointer
ST Z+,R29 ;
CALL _OSTaskSwHook ; Call user defined task switch hook

I T T T
//OSPrioCur = OSPrioHighRdy
I T T
LDS R16, OSPrioHighRdy ; OSPrioCur = OSPrioHighRdy
STS _OSPrioCur,R16 ;
I T T T

/l OSTCBCur = OSTCBHighRdy
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0OS_CPU_AS

T T T T
LDS R30,_OSTCBHighRdy ; Z = OSTCBHighRdy->OSTCBStkPtr
LDS R31,_OSTCBHighRdy+1 ;
STS _OSTCBCur,R30 ; OSTCBCur = OSTCBHighRdy

STS _OSTCBCur+1,R31 ;

T
I OSTCBStkPtr ey
e,

LD R28,Z+ ; Restore Y pointer

LD R29,Z2+

POP_SP ; SP
POP_PSW ; SREG
POPA ; RO R31
RET ;
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0OS_CPU_AS

4 OSTickISR()

; SYSTEM TICK ISR

; Description: This function is the ISR used to notify uC/OS-I1 that a system

: tick has occurred.

_OSTickISR::

PUSHA ;

s

SREG I
RETI “1” SREG
RETI
RET A pC/OS-11
A pC/OS-11 OSIntExit
A B B
A A A SREG

T T T T
IN R16, SREG ; SREG
SBR R16, 0x80 ;
ST -Y,R16 ; SREG

s

I 10ms 4AMHZ 1024

T T T T T T ]
LDI R16,256-(4000000/100/1024) ;
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0OS_CPU_AS

ouT TCNT2,R16

T T T

1

T T T T T T ]

LDS R16,_OSIntNesting ; uC/os-l11

INC R16 ;

STS _OSIntNesting,R16 1

CALL _OSTimeTick ; Call uC/OS-II's tick updating function
CALL _OSIntExit ; pC/OS-II

POP_PSW ; SREG

POPA ;

RET RETI

RET ;

T T T T T T

RETI

T T T T T T T
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ba wang_mao

RY+

RY+

OSTCB OSTCB
ROSTCBCu OSTCBHighRdy &
task stack task stack
stack growth
-Y &l
RO (l_Ro
R1 R1
R2 ATmegal03 R2
R3 (l_Ro R3
>*‘ R1
R2
PUSHRS R3 POPRS
R26 > R26
R27 \| R27
R30 R30
R31 ] R26 R31
N R27 )
SREG | < R28 — | SREG
SPL }(_ R29 { SPL
-Y &l _SPH PUSHRS R30 POPRS SPH
R31 D
PUSHSREG POPSREG
———— | SREG | F——
PUSHSP f SPL ‘L POPSP
1 sen S
-SP &|

0SCtXSW() (

--- ohne ContextSwitch,
--- mit ContextSwitch,

alter Task = neuer Task = rot

alter Task = rot, neuer Task = blau

3 SP+

> RET
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OSTCB OSTCB
{ ROSTCBCu OSTCBHighRdy & }
task stack task stack
stack growth
Y RY+
RO | (| RO
R1 R1
R2 ATmegalO3 R2
R3 [l ro | R3
> R1
R2

PUSHRS R3 POPRS
R26 > R26
R27 | ) : \| R27
R30 : R30
R31 — R26 R31

\ R27 V.
SREG | < R28 — | SREG
sPL_ || R29 SPL
Yal sPH |[ PUSHRS R30 POPRS SPH |B Y+
R31 —
PUSHSREG POPSREG
SREG | p——
PUSHSP j SPL 1 POPSP
@w || spH |
-SP & 3 SP+
OSTickISR() <> )
RET
OSINtEXit() C )
OS_Enter_Crit() C D
OSIntCtxSw() ( )
RET

--- ohne ContextSwitch, alter Task = neuer Task = rot

--- mit ContextSwitch, alter Task = rot, neuer Task = blau
Schritt (10) PUSHSP wird nur durchgefiihrt, wenn ein
Context-Switch erfolgt, ansonsten wird der SP ganz
normal zurlickgefuhrt
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