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Abstract

In This paper, the operating system using priority based round robin scheduling system is
designed and implemented. Using this scheduler, Real-Time operation is possible because High
priority Task is running first and the other Task is running in parallel. Also Intertask
Communication, Device Driver and operating system suitable for using the compact sized embedded
system were implemented. Therefore this Operating system provides efficient and rapid
implementation for the compact sized embedded system application.
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Fig. 1. Task Status Flow.
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Table 1. OS Setup parameter.

#define  Max_Prio_Num 16
#define  Max_Task_Num 16
#define  Stack Size 64
#define  Msg_Que_Size 64
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Parameter o]t} o] Parameter= Task®] Ho) 73
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1. Task Management
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Table 2. Task Control Block.

typedef struct _TCB{

U4BYTE =Cur_Stk_Ptr: /] Stackel &M <Xl
U4BYTE Stack[Stack_Size]:

struct _TCB nextTCB: // TiE TCB
U4BYTE *TaskPtr: /] 8X{ Task pointer
SABYTE TCB_Usage: // TCB 9 AIE0IE
S4BYTE prio: // Task &l priority
S4BYTE Task_Status: /] Task & AHHIE M&
S4BYTE M_Signal_Flag:  // Signal Message Flag
U4BYTEM_Signal; /! Signal Message
S4BYTE M_Que_Flag: /] Message Que Flag
} TCB:
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Table 3. Task Status.

#define  TASK_HALT 0
#define  TASK_READY 1
#define  TASK_RUNNING 2
#define  TASK_WAITING 3
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Table 4. Message Queue.
typedef struct _M_Que {
U4BYTE *Task_Name:
U4BYTE *Tgt_Name:
struct _M_Que *Next_Que_Ptr:
S4ABYTE *Que_Ptr;
S4BYTE Que_Size:
S4BYTE Que_Usage:
M_Que
g peA olsk A AR 4+ e
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Table 5. Spec. of System and Target used for

Implementation.
T&ol] AHSE Al gl afoF
&3 A A Windows 2000
7l ed ARM Development Suit 1.0
Target System
2 A4 ARM7TDMI( Samsung S3C3410 )
8-bit FLLASH 512Kbyte X 2
L IReRCY SRAM memory bank with 256 K x 16 bit
size
Serial Port 9-pin serial ports (CN8-RS232)

x 6. uC/0S-11¢] o4 3=
Table 6. Example Code for uC/OS-11.
void Taski(void i)
{
INTBU Reply;
for (:;)
{
0SSemPend(Sem?2,0, &Reply);
UHALs_printf("(1)Wn");
0SSemPost(Sem1):
}
}
void Task2(void =)
{
INT8U Reply:
for (:3)
{
0SSemPend(Sem1,0, &Reply);
uHALr_printf("(2)¥n");
OSSemPost(Sem2):
}
}

<X 5> FHo A AsEle] AHE Jepic)
el ARSEl Target2- 7P 713 7)% 71
Evaluation Board ¢t} whebA Ethernet PortE A3

i
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Table 7. Proposed OS example Code.

int Testt_Task(void *data)

{
for(;:){
Uart_Printf("(1)wn");
}
return 1;
}
int Test?_Task(void *data)
{
for(::q
Uart_Printf("(2)¥n");
}
return 1;
}

<& 82 uC/OS-II% Main 3 ¥-¥olck Main
e 22l Z Ag Atk FEelng

7t 05e] 27\t 7 Wi, AeEE s "Hrk
uC/OS-II A= Task®E 22 ARspr] s

Semaphores AF-8}7] wiitoll OSSemCreate() 3
AME-8lod 7zt Task®] Semaphore® A8 Hch

i 8. uC/0S-1I & Main <
Table 8. Main Function of uC/0S- 1L

i{nt Main(int argc, char **argv)

char Id1 = "1";
char 1d2 = '2";

ARMTargetinit();
OSlInit():
OSTimeSet(0);

Sem1 = 0SSemCreate(1):
Sem?2 = OSSemCreate(1);

OSTaskCreate(Task1 (void  =*)&d1, (0S_STK
*)&Stack] [STACKSIZE — 1], 1);
OSTaskCreate(Task2,  (void  *)&Id2,  (OS_STK

*)8Stack2[STACKSIZE - 1], 2);
ARMTargetStart():
OSStart();

return 0;

ubd Alekgl 0S9] Main #5 Yehfs <3E 9>l
A 059 #7138} s} 7 TaskE BAske 3k
ko g el Eglck

i 9. Alekd 0SY Main &<
Table 9. Main Function of Proposed OS.

int Main{void)
{

Led_Display(0xf):
Isr_init();
Uart_Init(115200);

Init_OS():
if ({Create_Task(8,Test1_Task)){
return 0;

if (!Create_Task(8,Test2_Task)){
return 0;

}

OS_start():
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Table 10. Compile Result for Implemented
Source.
Image component sizes
Code RO Data RW Data Zl Data Debug Object Name
1328 0 0 9548 1904 Task.0
2600000 schedo
684 0 0 96 1660 device.0
1288 0 4 4 4112 k401lib.o
9960000 kO%init.o
176 0 0 0 872 timer.o
828 0 0 12 3632 401 mon.o
5560 O 4 9660 12180 Object Totals
Code RO Dafa RW Data ZI Data Debug
11880 528 4 9724 14696 Grand Totals
Total RO Size(Code + RO Data} 12408 ( 12.12x8)
Total RW Size(RW Data + Z| Data) 9728 { 9.50kB)
Total ROM Size(Code + RO Data + RW Data) 12412 ( 12.12kB)
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