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Example 1
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EXSAMPLE #1
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73 6 g8 4 a8 1 1 3 81 7 A 29 9 345 3 64 1 22
7 b 81 67 5297 92 88 3 L 664 4 1 8 4 ? 4 8 382 2
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Tasks : CPU Usage: E = 8A387 FPU
Task switch/sec: L
<—PRESS 'ESC' TO QUIT-> )2 .52

e Example 1 show multitasking ability of uC/OS-Il



Example 1

#include "includes.h"

#define TASK STK SIZE 512
#define N_TASKS 10

OS STK TaskStk[N TASKS][TASK STK_ SIZE];
OS STK TaskStartStk[TASK _STK_SIZE];

char TaskData[N TASKS];

OS_EVENT *RandomSem;




Example 1 —main ()

void main(void)

{
PC_DispClrScr(DISP_FGND_WHITE + DISP_BGND_BLACK);

Nn<initn- Create 2 tasks : idle task -> execute when there is no ready task to run

Character to display Backgromnd color
B7 |B6|B5 | B4 |B2|B2| Bt |B0||B7|B6| RS B4 B2 R Bl ED

e\ /

EI i Eﬂﬁm Foregromnd color
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TaskStart(void *pdata) :
void TaskStart(void *pdata) OSStatinit();
{ //be called to determine CPUspeed
#if OS_CRITICAL_METHOD == TaskStartCreateTasks();

OS_CPU_SR cpu_sr;
#endif . CAEX1_xB6LABCAS\TESTATEST EXE |_ o) x

uCs05—I1, The RBeal-Time Kernel

Jean J. Labrosse

char  s[100];
INT16S key; EXAMPLE #1

pdata = pdata;
TaskStartDisplnit()

OS _ENTER_CRIT
PC_VectSet(0x08,

D ACK KBS IPHR CPU Usage: %
PC Set'nckRate(ﬁM%%@QHi {-PRESS 'ESC’ TO QUIT->

_SEC); y
OS_EXIT_CRITIACL();




Example 1 - static void
TaskStartCreateTask(void)

static void TaskStartCreateTask(void)

{
INT8U i;

for(i=0;i<N_TASKS;i++)
TaskData[i] ='0" + i;
OSTaskCreate(
(void *)&TaskDatali],
&TaskStk[i][TASK_STK_SIZE -1],
1+1);




Example 1 -TaskStart(void pdata)

e CAEX] x86LABCAMTESTA\TEST.EXE

uGCA05-11, The Real-Time Kernel
ean J. Labrosse

ERAHPLE i1
4 27 912 2 6854 B494 @7 23 iB 77242 546 1 27 @ 38 7992 2 95
62 a8 7?7 6892 5 A 17 1 82345 2 5 B 48 8?27 1%

8 44 4 11 3 8822 282 2 67 7313 4 5 218 88 664 ? 5 4 2
(2 85 2 08399 42772992 2 7 138 ? 6Y 57 6 B55383Y 6 8 1 1 18 6 HS
< e 61544 7 ? 348 44 96339 4 2 8 2?74 1 491 8 7 7
315 3 8 144934 3 2 27 2 Y 8 48 @ 3 22 78 A a5 95

#i% 1 58 4 2 518483 L7ada 8 58 28 6 B8 9 78 BBY 9 9 ? 48 7
66 2 & B b 899 5957 (515 3 13 314 33 6 15 2
3 115 84 & 68 1886 23 85 B 3 37833 ? B34 %7 1877 N
736 84 § 1 13 81 7 8 27 % i4x 3 bd 1 22
b 81 67 52%YV 288 3 6644 1 @ 5 2 4 8 382 2
1.7 7 5% 1 2 155 8 8 1. A49-53 11 4 8B B44 ? 82
3 6 969 2 5 235 1 & 27 btk 262178 H 8 9 249 2 2 355 #

1 2858 8 28 3 414 i 358718 7 @ 283 B2 46 26 5
6 114 &6 6 357 1 ? 68 3 7T 7 992 367 2 81 B 7 6 26483
8 4 @ 8 335 486 75543 64 6 43 8 7 45 B 68 6 69 76 4 3

OSTimeDIlyHMSM(0, 0, 1, 0);



Example 1 -void (void *pdata)

void Task(void *pdata)
{

INT8U X;

INT8U v;

INT8U err;

for(;;{
OSSemPend( , 0, &err);
X = random(80);
y = random(16);
OSSemPost(RandomSem);

PC_DispChar(x , y+5, *(char*)pdata, DISP_FGND_LIGHT GRAY);
OSTimeDly(1);



Example 2

sv CAEED xBOLABCASATESTATEST EXE

uCs08—I1I, The Real-Time Kernel .

O x

Jean J. Labros=ze
EZAMPLE 12
Tazk Total Stack Free Stack Used Stack ExecTime CuS)
TaskStart(>: 624 178 445 2
TaskClk<> : 1624 788 324 2
Task1<> - 1624 bb2 362 3
Task2<{> = 1624 o4 L4 4 i
Task3<> : 1624 468 556 2
Taskd4{> = 1624 256 68 3
TaskG{> - 1624 2044 84 4 H
Tasks : Fl CPU Usage: I = BA387 FPU
Taszk switch/s/zec: 67 2A07-07-17 23:82:18
<—PRESS 'ESC’ TO QUIT->

e Example 2 show stack-checking feature of uC/OS-II



Example 2

#include "includes.h"

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define

TASK_STK_SIZE
TASK_START _ID
TASK_CLK_ID
TASK_1_ID
TASK_2_ID
TASK_3 ID
TASK_4_ID
TASK_5_ID

TASK_START _PRIO 10
11

TASK_CLK_PRIO
TASK_1_PRIO
TASK_2_PRIO
TASK_3_PRIO
TASK_4_PRIO
TASK_5_PRIO

OO, WN

512
0

1

12
13
14
15
16

OS_STK
0OS_STK
0OS_STK
0OS_STK
OS_STK
OS_STK
0OS_STK

TaskStartStk[TASK _STK_SIZE];
TaskCIkStk[TASK _STK_SIZE];
Task1Stk[TASK _STK_SIZE];
Task2Stk[TASK _STK_SIZE];
Task3Stk[TASK_STK_SIZE];
Task4Stk[TASK_STK_SIZE];
Task5Stk[TASK _STK_SIZE];

OS_EVENT *AckMbox;
OS_EVENT *TxMbox;
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Example 2 — main()
BEFORE AFTER
tos =
ptos—» — pios ——— P
§TaskSk fighMenoy @ TaskStartStk[TASK_STK_SIZE - 1];
[TASK STR_STZE1] pbos = &TaskStartStk[0];
DS size = TASK_STK_SIZE;
OSTaskStkInit FPE_x86(
/ltask &ptos,& pbos,&size);
//pdata size-364
1¥ts OSTaskCreateExt(TaskStart,
1 *
/ltask prioity (void )0,
/ltask id plos,
SKp num TASK_START_PRIO,
llppos b TASK _START ID,
/IStk_dize PO pbos,
//ptr to|user-supplied 19w Memory size,
pbos—» TTtask specific S Pibnglows'0s. high8 user) (void *)0,

DS: T - size - OS TASK OPT STK CHK
/10S_T fing: _ _ _ _
//OS_T%}E%?% ﬁ% C | OS _TASK OPT_STK CLR);
110s_TALRIEBET Yrp OSStart();

1




Example 2 —
void TaskStart(void *pdata)

void TaskStart(void *polEae s e Ih iy R

{
| C/05-11, The Heal-Tine Kernol
#if OS_CRITICAL_ME] ey e

OS_CPU_SR cpu_si

sandif EXAMPLE %2
INT16S key;
pdata = pdata;
Task Total Stack Free Stack Used Stack ExecTime (uS)

TaskStartDisplnit();
Task§tart():

TaskC1k()
OS_ENTER_CRITICI2Ke

PC_VectSet(0x08,0'Task2()
PC_SetTickRate(OSIask3®

OS_EXIT_CRITIACL}  faes

OSStatlnit():

FTasks - GPU Usage: "

Task switch/sec:
{-PRESS 'ESC’' TO QUIT->
J



Example 2 —

void Task1 (void *

void Taskl (void *pdata)

{
INTSU err;
OS _STK_DATA data;
INT16U time;
INT8U I;
char s[80];

pdata = pdata;

for(;;{
for(i=0; i<7; i++) {
PC_ElapsedStart();

err =
OSTaskStkChk(TASK_START_PRIO
+i , &data);

time = PC_ElapsedSStop();

o000
000
(Y )
()
if(lerr == OS_NO_ERR) {
sprintf(s, "%4ld  %4ld %4ld %6d",
data.OSFree + Data.OSUsed,
data.OSFree,
data.OSUsed,

time);
PC _DispStr(19, 12 +1i, s,
DISP_FGND_YELLOW);

/lthe information is retrieved by
//[OSTaskStkChk and formatted into a
/[string and displayed.

}
}
OSTimeDlyHMSM(0,0,0,100);
}
}



Example 2 —
void Task?2 (void *data)

void Task2 (void *data)

{

data = data;

for(;;) {
PC_DispChar(70, 15,'|', DISP_FGND_WHITE + DISP_BGND_RED);
OSTimeDly(10);
PC_DispChar(70, 15, '/, DISP_FGND_WHITE + DISP_BGND_RED);
OSTimeDly(10);
PC_DispChar(70, 15, -, DISP_FGND_WHITE + DISP_BGND_RED);
OSTimeDly(10);
PC_DispChar(70, 15, \\', DISP_FGND_WHITE + DISP_BGND_RED);
OSTimeDly(10);



Example 2 —
void Task3 (void *data)

void Task3 (void *data)

{

char dummy[500];
INT16U i;

data = data;
for(i=0;i<499;i++) {
dummyf[i] ='?";

}

for(;;) {
PC_DispChar(70, 16, '|', DISP_FGND_WHITE + DISP_BGND_BLUE);
OSTimeDly(20);
PC_DispChar(70, 16, \\', DISP_FGND_WHITE + DISP_BGND_BLUE);,
OSTimeDly(20);
PC_DispChar(70, 16, '-', DISP_FGND_WHITE + DISP_BGND_BLUE);
OSTimeDly(20);
PC_DispChar(70, 16, '/, DISP_FGND_WHITE + DISP_BGND_BLUE);
OSTimeDly(20);




Example 2 —
void Task4(void *data)

void Task4(void *data)

{

}

char txmsg;
INT8U err;

data = data;
txmsg = 'A’;

for(;;) {
OSMboxPost(TxMbox ,(void *)&txmsg); //send msg by TxMbox
OSMboxPend(AckMbox, 0O, &err); l/receive ack on AckMbox
txmsg++;
if(txmsg == "'Z"){
txmsg ='A’;
}
}



Example 2 —
void Task5(void *data)

void Task5(void *data)
{
char rxmsg;
INT8U err:;

for(;;) {
rxmsg = (char*)OSMboxPend(TxMbox, 0, &err);

PC_DispChar(70, 18, *rxmsg, DISP_FGND_YELLOW
+DISP_BGND_RED);

OSTimeDIyHMSM(0, 0, 1, 0);
OSMboxPost(AckMbox ,(void *)1);
}




Example 2 —
void TaskClk(void *data)

void TaskClIk(void *data)

{
char s[40];

data = data;

for(;;){
PC_GetDateTime(s);
PC_DispStr(60, 23, s, DISP_FGND_BLUE + DISP_BGND_CTAN);
OSTimeDly(OS_TICKS PER_SEC);

}
}




Example 3

e CAEX3 xB6LABCAMMTESTATEST EXE .
uC05—-1I,., The Real-Time Kernel

Jean J. Labrosse
EXAMPLE 13

Task Mame Counter Exec.Time<uS2 Tot .Exec.Time<uS> =xTot.

StartTask HAA15 18 293 21

Clock Task HAR24 22 439 32 =

sgQ Rx Task Haae°? 2 329 24 = ask 3

sqgQ Tx Task #H2 HAB43 1 64 4

sgQ Tx Task #3 HAR24 2 33 i

sgQ Tx Task #4 HAR24 1 32 2 =

imeDlyTask H8128 1 176 7 s
Tasks g CPU Usage: E = 28387 FPU
Task switchssec: 41 FARA7-A7-18 B@3:19:51
<—PRESS *ESC' TO QUIT-—> 2.52

e Example 3 show extended functionality of uC/OS-Il



Example 3

#include "includes.h"

#define

#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

TASK_STK_SIZE 512

TASK_START ID 0
TASK_CLK_ID 1
TASK_1_ID 2
TASK_2_ID 3
TASK_3 ID 4
TASK_4_ID 5
TASK_5_ID 6

TASK_START_PRIO 10
TASK_CLK_PRIO 11

TASK_1_PRIO 12
TASK_2_PRIO 13
TASK_3_PRIO 14
TASK_4_PRIO 15
TASK_5_PRIO 16

MSG_QUEUE_SIZE 20

typedef struct{
char TaskName[30];
INT16U TaskCitr;
INT16U TaskExecTime;
INT32U TaskTotExecTime;
} TASK_USER_DATA,;

OS_STK
TaskStartStk[TASK_STK_SIZE]:

OS_STK
TaskCIKStk[TASK_STK_SIZE];

OS STK  Task1Stk[TASK_STK_SIZE];
OS STK  Task2Stk[TASK_STK_SIZE];
OS STK  Task3Stk[TASK_STK_SIZE]:
OS STK  Task4Stk[TASK_STK_SIZE];
OS STK  Task5Stk[TASK_STK_SIZE]:

TASK_USER_DATA TaskUserData[7];

OS_EVENT *MsgQueue;
void *MsgQueueTbl[20];



Example 3 - main()

void main(void) OSTaskCreateExt(TaskStart,

{ (void *)0,
PC_DispClrScr(DIS_BGND_BLACK); %TaskStartStk[TASK_STK_SIZE -
oOSInit): TASK_START_PRIO,

’ TASK_START_ID,
PCDOSSaveReturn(); &TaskStartStk[0],

TASK_STK_SIZE,

PC_VectSet(uCOS,0SCixSw); &TaskUserData[TASK_START _ID],

0);
/Ithe TCB of each task can store

/[ a ptr to its user-provided data
strepy( //structure
TaskUserData[ TASK_START_ID].TaskName, QsSStart();}
"StartTask"); ’

PC_ElapsedInit();

/task ,pdata ,ptos ,task prioity ,taskid num
/[pbos ,Stk_size

//ptr to user-supplied memory loc

/ltask specific options(low8 0s,high8 user)



Example 3 —

void TaskStart(void *pdata)

void TaskStart(void *pdata)

{

#if OS_CRITICAL_METHOD ==
OS_CPU_SR cpu_sr;

#endif
INT16S key;

pdata = pdata;
TaskStartDisplnit();

OS_ENTER_CRITICAL();
PC_VectSet(0x08,0STickISP);

PC_SetTickRate(OS_TICKS_PER_SE

C);
OS_EXIT_CRITIACL();

OSStartlnit();

MsgQueue =

OSQCreate(&MsgQueueThl[O],
MSG_QUEUE_SIZE);

Il OSQCreate( **start ,size)
/[ Taskl~Task4 by strcpy
TaskStartCreateTasks();
/lusing OSTaskCreateExt
[/TaskClk,Taskl ~ Task5
for(;;){

TaskStartDisp();

if(PC_GetKey(&key) == TURE){
if(key == Ox1B){
PC_DOSReturn();
}

}
OSCtxtSwCtr =0 ;

OSTimeDly(OS_TICKS_PER_SEC);
}



Example 3 —

void Task1l,2 (void *pdata)

void Taskl (void *pdata)
{

char *msg;
INT8U err;

pdata = pdata;

for(;;{

msg = (char

*)OSQPend(MsgQueue, 0, &err);

PC_DispStr(70, 13, msg,
DISP_FGND_ YELLOW +
DISP_BGND_ BLUE);

OSTimeDIlyHMSM(0,0,0,100);
}
}

void Task2 (void *pdata)

{
char msg[20];

pdata = pdata;
strcpy(&msg|[0] ,"Task 2");
for(;;{
OSQPost(MsgQueue, (void
*)&msg|[0]);
OSTimeDlyHMSM(0,0,0,500);
}
}



Example 3 —

void Task3,4 (void *pdata)

void Task3 (void *pdata)

{

char msg[20];

pdata = pdata;
strcpy(&msgl[0] ,"Task 3");
for(;;

OSQPost(MsgQueue, (void
*)&msg|0]);

OSTimeDlyHMSM(0,0,0,500);

}

void Task4 (void *pdata)

{

char msg[20];

pdata = pdata;
strcpy(&msgl[0] ,"Task 4");
for(;;

OSQPost(MsgQueue, (void
*)&msg|0]);

OSTimeDlyHMSM(0,0,0,500);
}



Example 3 —
uC /OS-Il hooks

void OSInitHookBegin(void);

void OSInitHookEnd(void);

void OSTaskCreateHook(OS_TCB *ptcb);
void OSTaskDelHook(OS_TCB *ptcb);
void OSTaskldleHook(void);

void OSTaskStatHook(void);

void OSTaskSwHook(void);

void OSTCBInitHook(OS_TCB *ptcb);
void OSTimeTickHook(void);

void OSInitHookBegin(void)

{
}

void OSInitHookEnd(void)

{
}

void OSTaskCreateHook(OS_TCB *ptch)
{

}
void OSTaskDelHook(OS_TCB *ptcb)

{

}

void OSTaskldleHook(void)

{

}

void OSTCBInitHook(OS_TCB *ptcb)

{

ptcb =ptcb;

ptcb = ptcb;

ptcb = ptcb;
}
void OSTimeTickHook(void)
{

}



Example 3 —
OSTaskSwHook(void)

void OSTaskSwHook(void)

{
INT16U time;
TASK_USER_DATA *puser;

time = PC_ElapsedStop();

PC_ElapsedStart();

puser = OSTCBCur->OSTCBEXtPtr;

if(puser = (TASK_USER_DATA *)0){
puser->TaskCtr++;
puser->TaskExecTime =time;
puser->TaskToExecTime +=time;

}
}
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Example 3 — eeco
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OSTaskStatHook(void) :
void OSTaskStatHook(void) sprintf(s,"%3d %%",pct);
{ PC_DispStr(62,
char s[80]; i+11,
INT8U i; S,
INT32U total; DISP_FGND_ BLACK +
INT8U pct; DISP_BGND_LIGHT _GRAY);
total =0L; }
if(total > 1000000000L )
for(i=0; i<7; i++) { for(i=0;i<7;i++){
total += TaskUserData[i]. TaskToExecTime; TaskUserDatali]. TaskTotExecTime = OL;
DispTaskStat(i); }
/luser-define function, PC_DispStr in }
//the proper location }
}
if(total > 0){
pct =100 *

TaskUserDatal[i]. TaskToExecTime / total;



Example 4

TazkPrio Angle

48 .978
84.983
128.9783
156 .973
192.973
228 .973
264.787
3aa . 773
336.9923
12.978

5 w0 00 =] O L G Do) ek

[

Tasks : k] CPU Usage: I =
Task switchAsec: BdiP
<—PRESS ‘ESC’

e Example 4 use Ix86L-FP(13tasks ,1,1,1,10)

cr CAEX4 xBoL FMBCAMTESTATEST EXE

i uwCs05—I1,. The Real-Time Kernel

cos{Anglel

H.656
A.ag7
-A.515%
-a.%28
-8.%74
—-H.656
—-a.88"%"
A.515%
A.928
A.774

Jean J. Labrosse
EZAMPLE #4
sin{Angle

a.75%4
A.276
A.85L7
A.371
-H.224
—A.754
-8.776
—a.857
-A.371
A.224

=2
b

TO QUIT->

80387 FPU
U252
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Example 4 —static void
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TaskStartCreateTasks (void) :
static void TaskStartCreateTasks (void)
{
INT8U i;
INT8U prio; /ltask
//pdata
for (1=0;1<N_TASKS; i++) { /Iptos
prio =i+ 1 /ltask prioity
TaskDatali] = prio; :
k
OSTaskCreateExt(Task, /ltaskiid num
(void *)&TaskDatali], /Ipbos
&TaskStk[i][TASK_STK_SIZE - 1],//Stk_size
8“0’ /Iptr to user-supplied memory loc
&’TaskStk[i][O] /ltask specific options(low8 os,high8 user)
TASK_STK_SIZE, //0S_TASK_OPT_STK_CHK
(void *)0, //0S_TASK_OPT_STK_CLR
OS_TASK_OPT SAVE FP); //OS_TASK_OPT_SAVE_FP
}



Example 4

void Task (void *pdata)

void Task (void *pdata)

{

FP32 X;
FP32 v;
FP32 angle;
FP32 radians;
char s[81];
INT8U ypos;

ypos =*(INT8U *)pdata + 7;
angle = (FP32)(*(INT8U *)pdata) *
(FP32)36.0;

for (;;) {
radians = (FP32)2.0 *
(FP32)3.141592 * angle / (FP32)360.0;

X = cos(radians);

y = sin(radians);

sprintf(s, " %2d %38.3f %8.3f
%38.3f", *(INT8U *)pdata, angle, X, y);

PC_DispStr(0, ypos, s,
DISP_FGND_BLACK +
DISP_BGND_ LIGHT_GRAY);

if (angle >= (FP32)360.0) {
angle = (FP32)0.0;

} else {

angle += (FP32)0.01;
}
OSTimeDly(1);



