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{  

  ER       ercd;  

  T_CTSK  ctsk_A, ctsk_B;         /* ♃☻◒  */  

  ID      tskid_A, tskid_B;       /* ♃☻◒ID       */  

     ↓↓≢♃☻◒  ctsk_A, ctsk_B ╩  

  tskid_A = cre_tsk(&ctsk_A);       /* ♃☻◒      */  

  tskid_B = cre_tsk(&ctsk_B);  

  ercd  = sta_tsk(tskid_A, mbxId);  /* ♃☻◒      */  

  ercd  = sta_tsk(tskid_B , mbxId);  

  ercd  = slp_tsk(TMO_FEVR);  /* ♃☻◒☻ꜞכⱪ */  

}  

  

β◄ꜝכ │ ∫≡™╕∑╪⁹ 
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ה ☿ⱴⱨ◊  
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#include "kernel.h"  

#include "kernel_id.h"  

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

/*  ⱳכ♩P0┼▪◒☿☻∆╢♃☻◒1                                      */  

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

void task1(VP_INT exinf)  

{  

 ER  ercd;  

 char num; 
 while(1)  

 {  

  ercd = wai_sem(ID_SEM1); /* ☿ⱴⱨ◊╩  */  

  /* ↓↓⌐ ⅜ ⌂ ╩ ⇔╕∆ */  

  num = P0; 
  P0 = num + 1;  

  ercd = sig_sem(ID_SEM1); /* ☿ⱴⱨ◊╩  */  

  /* ↓↓⌐ ↕╣╢ │ ↕╣╕∑╪ */  

  ercd = dly_tsk(100);  

 }  

}  

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

/*  ⱳכ♩P0┼▪◒☿☻∆╢♃☻◒2                                      */  

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

void task2(VP_INT exinf)  

{  

 ER  ercd;  

 while(1)  

 {  

  ercd = wai_sem(ID_SEM1); /* ☿ⱴⱨ◊╩  */  

  /* ↓↓⌐ ⅜ ⌂ ╩ ⇔╕∆ */  

  P0 = 0x00;  

  ercd = sig_sem(ID_SEM1); /* ☿ⱴⱨ◊╩  */  

  /* ↓↓⌐ ↕╣╢ │ ↕╣╕∑╪ */  

  ercd = dly_tsk(100);  

 }  

}  

ϢЅϼϐκ Έ΄ ╧ΕϜКϾВ 
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ה ⱷכꜟⱲ♇◒☻  

ⱷכꜟⱲ♇◒☻│⁸ ⱷ⸗ꜞ ⌐ ⅛╣√ⱷ♇☿כ☺╩ ↑
⇔⇔≡⁸ ╩ ℮○Ⱪ☺▼◒♩ 

 

CRE_MBX()  ⱷכꜟⱲ♇◒☻ ( API) 

cre_mbx()   ⱷכꜟⱲ♇◒☻  

acre_mbx()   ⱷכꜟⱲ♇◒☻ (ID ↑) 

del_mbx()  ⱷכꜟⱲ♇◒☻  

snd_mbx()  ⱷכꜟⱲ♇◒☻┼  

rcv_mbx()/prcv_mbx()/trcv_mbx() 

   ⱷכꜟⱲ♇◒☻⅛╠  
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ЈɚВЃϪϖϠκ Έ΄ϜКϾВϾДϗАЇ 
#include  "kernel . 2h" 
#include  "kernel_id . h" 
#include  "sample_task. h" 
 
/*************************************************************************/  
/*   ⱷ♇☿כ☺                                                        * /  
/*************************************************************************/  
typedef  struct  
{  
 T_MSG header;                   /*  ⱷ♇☿כ☺Ⱬ♇♄  */  
    UB buf[ 20] ;                     /*  ⱷ♇☿כ☺  */  
}  USER_MSG;  
 
/*************************************************************************/  
/*   ⱷ♇☿כ☺╩ ∆╢♃☻◒                                           * /  
/*************************************************************************/  
void  task 1(VP_INT exinf)  
{  
 ER  ercd;  
 USER_MSG user_msg;       /*  ⱷ♇☿כ☺  */  
 USER_MSG *pk_msg;   /*  ⱷ♇☿כ☺ */  
 
 while( 1)  
 {  
  /*  user_msg⌐ ⱷ♇☿כ☺╩  */  
 
  ercd = snd_mbx(ID_MBX2,  (T_MSG *)&user_msg);  /*  ID_MBX2┼  */  
 
  /*  ↓─ │⁸user_msg╩▪◒☿☻⇔≡│⌂╠⌂™ */  
 
  /*  ─ⱷ♇☿כ☺ ─ ╩ ≈ */  
  ercd = rcv_mbx(ID_MBX1,  (T_MSG **)&pk_msg);   /*  ID_MBX1⅛╠  */  
 
  /*  ≢│⁸ ∆╢pk_msg│ ∏user_msg≤ ∂⌐⌂╡╕∆ */  
 }  
}  
 
/*************************************************************************/  
/*   ⱷ♇☿כ☺╩ ∆╢♃☻◒                                           * /  
/*************************************************************************/  
void  task 2(VP_INT exinf)  
{  
 ER  ercd;  
 USER_MSG *pk_msg;   /*  ⱷ♇☿כ☺ */  
 
 while( 1)  
 {  
  ercd = rcv_mbx(ID_MBX2,  (T_MSG **)&pk_msg);  /*  ID_MBX2⅛╠  */  
 
  /*  ↓↓⌐⁸ ⱷ♇☿כ☺⌐ ∂√ ╩ ⇔╕∆ */  
 
  /*  ⱷ♇☿⁸╩☺כ ⇔√ⱷ♇☿כ☺ ⌐  */  
  ercd = snd_mbx(ID_MBX1,  (T_MSG *)pk_msg);  /*  ID_MBX1┼  */  
 }  
}  
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4 4

4 4
4

4
 

 4 AND( ) ( ) 4 1 ( )
OR( ) ( )  

─ 

☿♇♩ ∟ 

♃☻◒  ♃☻◒  
▬ⱬfi♩ⱨꜝ
◓ 

─ 

☿♇♩ 
wai_flg  set_flg  
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ה ▬ⱬfi♩ⱨꜝ◓  

▬ⱬfi♩ⱨꜝ◓│⁸▬ⱬfi♩─ ╩ⱦ♇♩ ─ⱨꜝ◓≢ ∆
╢↓≤⌐╟╡ ∆╢○Ⱪ☺▼◒♩ 

 

CRE_FLG()  ▬ⱬfi♩ⱨꜝ◓ ( API) 

cre_flg()   ▬ⱬfi♩ⱨꜝ◓  

acre_flg()   ▬ⱬfi♩ⱨꜝ◓ (ID ↑) 

del_flg()   ▬ⱬfi♩ⱨꜝ◓  

set_flg() /iset_flg() ▬ⱬfi♩ⱨꜝ◓☿♇♩ 

clr_flg()   ▬ⱬfi♩ⱨꜝ◓◒ꜞ▪ 

wai_flg()/pol_flg()/twai_flg() 

   ▬ⱬfi♩ⱨꜝ◓ ∟ 
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▬ⱬfi♩ⱨꜝ◓ Event Flag ─  

Task B 
 

(Priority = Low) 

Tasks A 
 

(Priority = High) 

set_flg 

Event Flag F 

cre_flg 

wai_flg 

Event Flag F  

 
(WAIT) 

Event flag  

1  

Event flag  
1  

Event flag  
 

 
Event  
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0 

0 

1 

1 

RUN  

RUN  

RUN  

 
READY 

READY 

 
READY 
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ϊЀКϯϼАϗκ Έ΄ϜКϾВϾДϗАЇ 

#include "kernel.h"  

#include "kernel_id.h"  

void task1(VP_INT exinf)  

{  

 ER ercd;  
 FLGPTN data; 
 /* A */  

  

 ercd = wai_flg(ID_FLG1, (FLGPTN)1, TWF_ORW, &data); 
 /* C */  

}  

void task2(VP_INT exinf)  

{  

 ER ercd;  
 /* B */  

  

 ercd = set_flg(ID_FLG1, (FLGPTN)1);  

}  
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ה כꜙ◐♃כ♦  

╩☺כ☿♇ⱷ─♪כ⁸1꞉│כꜙ◐♃כ♦ ⇔∆╢↓≤⌐╟╡⁸
≤ ╩ ℮√╘─○Ⱪ☺▼◒♩ 

 

CRE_DTQ()  ♦כꜙ◐♃כ ( API) 

cre_dtq()   ♦כꜙ◐♃כ  

acre_dtq()   ♦כꜙ◐♃כ (ID ↑) 

del_dtq()  ♦כꜙ◐♃כ  

snd_dtq()/psnd_dtq()/ipsnd_dtq()/tsnd_dtq() 

─┼כꜙ◐♃כ♦     

fsnd_dtq()/ifsnd_dtq() 

─┼כꜙ◐♃כ♦     

rcv_dtq()/prcv_dtq()/trcv_dtq() 

─╠⅛כꜙ◐♃כ♦     
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כꜙ◐♃כ♦ Dataqueues ─  

Task B 
 

(Priority = Low) 

Task A 
 

(Priority = High) 

rcv_dtq 

dataqueues 

cre_dtq 

WAIT  
 (for message) 

snd_dtq 
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RUN  

 
READY 

 
READY 

RUN  

 

RUN  
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( ) 

 

 

 

 

Â  

Â  

Â  

Â  

 
Â  

Â  

Â  
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Â  

Â  

 

 

Â  

Â  

Â  

Â  

 

 

 

 



ה  

Ⱶꜙכ♥♇◒☻ Mutex  

Â ⌐ ∆╢♃☻◒ ─ ╩  

Â ╩ ←√╘⌐⁸ ⱪ꜡♩◖ꜟ⁸ ⱪ
꜡♩◖ꜟ╩◘ⱳ⁹╢™≡⇔♩כ 

ⱷ♇☿כ☺Ᵽ♇ⱨ□ Message Buffer  

Â ─ⱷ♇☿כ☺╩◖Ⱨכ⇔≡╛╡≤╡∆╢ ○Ⱪ☺▼
◒♩ 

Âⱷ♇☿כ☺Ᵽ♇ⱨ□─ ◘▬☼╩ ∆╢↓≤≢⁸ ⱷ♇
⁸☺כ☿ ⱷ♇☿כ☺─ ╩  

ꜝfi♦Ⱪⱳכ♩ Rendezvous Port  

Â♃☻◒ ≢ ╩ ℮√╘─○Ⱪ☺▼◒♩ 

Âⱦ♇♩Ɽ♃כfi⌐╟╢ꜝfi♦Ⱪ ⌐╟∫≡⁸ ─◒ꜝ▬▪fi
╙╡╟ꜟ♦⸗כⱣכ◘♩ ⌂ ╩ ≢⅝╢⁹ 
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ה Ⱶꜙכ♥♇◒☻  

Ⱶꜙ⁸│☻◒♇♥כ ╩ ←√╘─ ╩◘ⱳכ♩
⇔√⁸ ╩ ∆╢√╘─○Ⱪ☺▼◒♩⁹ 

╩ ←√╘⌐⁸ ⱪ꜡♩◖ꜟ⁸ ⱪ
꜡♩◖ꜟ╩◘ⱳ⁹∆╕™≡⇔♩כ 

 

CRE_MTX()  Ⱶꜙכ♥♇◒☻ ( API) 

cre_mtx()   Ⱶꜙכ♥♇◒☻  

acre_mtx()  Ⱶꜙכ♥♇◒☻ (ID ↑) 

del_mtx()  Ⱶꜙכ♥♇◒☻  

loc_mtx()/ploc_mtx()/tloc_mtx() 

   Ⱶꜙכ♥♇◒☻─꜡♇◒ 

unl_mtx()  Ⱶꜙכ♥♇◒☻─꜡♇◒  
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Ⱶꜙכ♥♇◒☻ Mutex ─   

Task B 
 

(Priority = Low) 

Task A 
 

(Priority = High) 

loc_mtx 

Mutex 

 
(Operating  

shared resources) 
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RUN  

∟  
WAIT  

RUN  

RUN  
 

READY 

 
(Operating  

shared resources) 

 

TaskB  

loc_mtx 
TaskB

 unl_mtx 

TaskA  

 
READY 

∟  
WAIT  
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ה ⱷ♇☿כ☺Ᵽ♇ⱨ□  

─ⱷ♇☿כ☺╩◖Ⱨכ⇔≡╛╡≤╡∆╢ ○Ⱪ☺▼◒♩ 

 

CRE_MBF()  ⱷ♇☿כ☺Ᵽ♇ⱨ□ ( API) 

cre_mbf()   ⱷ♇☿כ☺Ᵽ♇ⱨ□  

acre_mbf() 

    ⱷ♇☿כ☺Ᵽ♇ⱨ□ (ID ↑) 

del_mbf()  ⱷ♇☿כ☺Ᵽ♇ⱨ□  

snd_mbf()/psnd_mbf()/tsnd_mbf() 

   ⱷ♇☿כ☺Ᵽ♇ⱨ□┼─  

rcv_mbf()/prcv_mbf()/trcv_mbf() 

   ⱷ♇☿כ☺Ᵽ♇ⱨ□⅛╠─  
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ⱷ♇☿כ☺Ᵽ♇ⱨ□ Message Buffer ─  

Task B 
 

(Priority = Low) 

Task A 
 

(Priority = High) 

rcv_mbf 

Message buffer 

cre_mbf 

WAIT  
 (for message) 

snd_mbf 
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RUN  

 
READY 

 
READY 

RUN  

 

RUN  
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ה ꜝfi♦Ⱪ  
♃☻◒ ≢ ╩ ℮√╘─○Ⱪ☺▼◒♩⁹ꜝfi♦Ⱪⱳכ♩≤ ┌╣╢
╩ ⇔≡⁸ ┘ ⇔♃☻◒≤ ♃☻◒⅜ ∟ ╦∑╩ ™⁸ ∟ ╦

∑(ꜝfi♦Ⱪ)⅜ ∆╢≤⅔ ™─ⱷ♇☿כ☺╩ ∆╢⁹ 

 

CRE_POR()  ꜝfi♦Ⱪⱳכ♩ ( API) 

cre_por()   ꜝfi♦Ⱪⱳכ♩  

acre_por() 

    ꜝfi♦Ⱪⱳכ♩ (ID ↑) 

del_por()  ꜝfi♦Ⱪⱳכ♩  

cal_por()/tcal_por() ꜝfi♦Ⱪ─ ┘ ⇔ 

acp_por()/pacp_por()/tacp_por() 

   ꜝfi♦Ⱪ─ ↑ ↑ 

fwd_por()  ꜝfi♦Ⱪ─  

rpl_rdv()  ꜝfi♦Ⱪ─  
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ꜝfi♦Ⱪ Rendezvous ─  

Task B 
 

(Priority = Low) 

Task A 
 

(Priority = High) 

cal_por 

Rendezvous 

cre_por 

WAIT  
 (for message) 

acp_por 
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RUN  

 
READY 

 
READY 

RUN  

 

RUN  

 

rpl_rdv 
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( ) 

 

 

 

 

Â  

Â  

Â  

Â  

 

Â  

Â  

Â  
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Â  

Â  

 

 

Â  

Â  

Â  

Â  

 

 

 

 



( ) 

 

 

cre_mpf()   

del_mpf()  

get_mpf()  

pget_mpf() ( ) 

tget_mpf() ( ) 

rel_mpf()  

ref_mpf()  
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uITRON 

ⱷ⸗ꜞⱪכꜟ 

ID=1 

─ⱷ⸗ꜞⱩ꜡♇◒◘▬☼⅜ ◘▬☼ 
ⱷ⸗ꜞⱪכꜟ╟╡│ ⌐ ↑╕∆⅜⁸ 
─ │⌂ↄ⁸⅛≈ ≢∆⁹ 

ᵑ 

ᵓ 

ᵒ 

ᵔ 

ᵒ 

ᵑ 

ᵔ 

ᵓ 

ⱷ⸗ꜞ 
 

ⱷ⸗ꜞ 
 

ⱷ⸗ꜞ 
 

ⱷ⸗ꜞ 
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(  

 

 

cre_mpl()   

del_mpl()  

get_mpl()  

pget_mpl() ( ) 

tget_mpl() ( ) 

rel_mpl()  

ref_mpl()  
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uITRON 

ⱷ⸗ꜞⱪכꜟ 

ID=1 

─ⱷ⸗ꜞⱩ꜡♇◒◘▬☼⅜ ◘▬☼ 
≢∆⅜⁸ ה ╩ ╡ ∆℮∟⌐ⱪכꜟ ⅜ ↕╣⁸ 
⅝⌂◘▬☼⅜ ≢⅝⌂ↄ⌂╢ ⅜№╡╕∆⁹ 

(T- Kernel│⁸ ↕╣√ⱷ⸗ꜞ ╩ ∆╢ ╕≢│ ∫≡™╕∑
╪ ⁹ 

ᵑ 

ᵓ 

ᵒ 

ᵔ 

ᵑ 

ᵒ 

ᵓ 

ᵔ 

ⱷ⸗ꜞ 
 

ⱷ⸗ꜞ 
 

ⱷ⸗ꜞ 
 

ⱷ⸗ꜞ 
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( ) 

 

 

 

 

Â  

Â  

Â  

Â  

 

Â  

Â  

Â  
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Â  

Â  

 
 

Â  

Â  

Â  

Â  

 

 

 

 



 

 

 

def_inh()   

cre_isr()  

del_isr()    

ref_isr()   

dis_int()   

ena_int()  

chg_ixx()  

get_ixx()  
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 RTOS
 

 
 



 

 
 

T- Kernel  

 
 

 

 

 

 

 

 

tk_ret_int () 

ask A 

ask B 
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 ♃☻◒ ╖Ɫfi♪ꜝ 

 ⌐╟╡ ≈─ ≢ ↕

╣╕∆⁹ 

⁸  

│ ╩ ™╕∑╪⁹ 

כꜙ☺◔☻

ꜟ 

─♃☻◒─ ≢

─ ╩ ≈♃☻◒⅜

↕╣╕∆⁹ 

≢│ ↕╣∏ ╖

≢ ↕╣╕∆⁹ 

─ ⅎ ─ ™♃☻◒─

⁸ ♃☻◒─ ⌐╟

╡⁸♃☻◒ ⅜ ╡ ⅎ╠╣

╕∆⁹ 

╡╟⌐◒☻♃ה │ ↕ 

╣╕∑╪⁹ 

ה ╖Ɫfi♪ꜝ ≢│

╖꜠ⱬꜟ─ ™ ╩ ⇔╕∆⁹ 

◦☻♥ⱶ◖כꜟ ╖Ɫfi♪ꜝ ◦☻♥ⱶ◖

ꜟכ ─ ◦☻♥ⱶ◖כꜟ⅜

≢∆⁹ 

⅜№╡╕∆⁹ 
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( ) 

 2  
 
  
    
 
  



( ) 

 

 

 

 

Â  

Â  

Â  

Â  

 

Â  

Â  

Â  
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Â  

Â  

 

 
Â  

Â  

Â  

Â  
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◦☻♥ⱶ  

Â◦☻♥ⱶ ╩ ∆╢√╘─ ⁹◦☻♥ⱶ ╩ / ∆╢ ⁸
♃▬ⱶ♥▫♇◒╩ ⇔≡◦☻♥ⱶ ╩ ∆╢ ⅜ ╕╣╕∆⁹ 

Ɫfi♪ꜝ 

Â ≢ ↕╣╢♃▬ⱶ▬ⱬfi♩Ɫfi♪ꜝ⁹ Ɫfi♪ꜝ ⌐│⁸
Ɫfi♪ꜝ╩ / ∆╢ ⁸ Ɫfi♪ꜝ─ ╩ /

∆╢ ⁸ Ɫfi♪ꜝ─ ╩ ∆╢ ⅜ ╕╣╕∆⁹ 

 ꜝ♪ⱶⱢfiכꜝ▪

Â ⇔√ ⌐ ↕╣╢♃▬ⱶ▬ⱬfi♩Ɫfi♪ꜝ⁹▪ꜝכⱶⱢfi♪ꜝ
╩ꜝ♪ⱶⱢfiכꜝ▪⁸│⌐ / ∆╢ ꜝ♪ⱶⱢfiכꜝ▪⁸

╩ / ∆╢ ─ꜝ♪ⱶⱢfiכꜝ▪⁸ ╩ ∆╢ ⅜ ╕
╣╕∆⁹ 

 

 / 2
 

 

 



( ) 

 

 

set_tim()   

get_tim()  

isig_tim()  
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cre_cyc()  

del_cyc()  

sta_cyc()  

stp_cyc()  

ref_Cyc()  
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