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Abstract 

  Department of Software Science, Tamagawa University offers the subject "Operating Systems" since 2006. This 

paper reports the exercises using an open source embedded operating system in this course for the students to 

understand internal structures and algorithms of operating systems. As a result of evaluating several open source 

operating systems for the course, the author selected HOS (Hyper Operating System) developed based on the 

�ITRON specifications. It is expected that the programming exercises using a real operating system help students 

understand and investigate more practically how operating systems work internally. 
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void OsTimer_Handler(VP_INT exinf) 
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  ID id; 
 
  isig_tim(); 
  if (iget_tid(&id) != E_OK) return; 
 
  /* 4K7�L5,ù�
z{\IM�WÆ|¯� */ 
  // irot_rdq(3);  /* ãäÀ 3 */ 
  // irot_rdq(4);  /* ãäÀ 4 */ 
  // irot_rdq(5);  /* ãäÀ 5 */ 
} 

(b)  ostimer.hPRl��� 
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/* M�W 1,yz */ 
void task1(VP_INT exinf) 
{ 
  int i; 
  for (i = 0; i < 20; i++) { 
    delay(); 
    printf("1"); 
    delay(); 
    /* �,M�W'�o\'yzN�B */ 
    // rot_rdq(5);  /* ãäÀ 5,�L5 */ 
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  ext_tsk(); 
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  int i; 
  for (i = 0; i < 20; i++) { 
    delay(); 
    printf("2"); 
    delay(); 
    /* �,M�W'�o\'yzN�B */ 
    // rot_rdq(5);  /* ãäÀ 5,�L5 */ 
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/* M�W,ij */ 
const T_CTSK ctsk1 = { TA_HLNG | TA_ACT, 
  0x1234, task1, 5, 256, NULL }; 
const T_CTSK ctsk2 = { TA_HLNG | TA_ACT, 
  0x1234, task2, 5, 256, NULL }; 
 
/* M�W,�îyz  */ 
void start(VP_INT exinf) 
{ 
  cre_tsk(1, &ctsk1);  /* M�W ID 1 */ 
  cre_tsk(2, &ctsk2);  /* M�W ID 2 */ 
} 
 
/* M�W 1,yz */ 
void task1(VP_INT exinf) 
{ 
  SYSTIM st; 
 
  for (;;) { 
    get_tim(&st);  /* �C% , � */ 
    printf("1: %ld sec¥n", st.ltime/1000); 
    dly_tsk(2000);  /* A^% �� */ 
  } 
} 
 
/* M�W 2,yz */ 
void task2(VP_INT exinf) 
{ 
  SYSTIM st; 
 
  for (;;) { 
    get_tim(&st);  /* �C% , � */ 
    printf("2: %ld sec¥n", st.ltime/1000); 
    dly_tsk(3000);  /* A^% �� */ 
  } 
} 

_ 1
 EdVM�W,���²8³: 

main.cPR��� 

��������	
�53�
�2018�52



Memoirs of The College of Engineering, Tamagawa University, No.53 (2018) 
 

��������	
 � 53�
2018��
                                    5  

�²ñ�,ÆT|¯Nw�CITRON($�D@$

M�E5æTÞÏyz,é(�irot_rdq
rot_rdq,

æTÞÏ()��N��04K7�L5Nù�?

ëBD.(�l(¬BC_2(b)$�HOSNWindows

(OPF�f,M�E5æTÞÏyz,�´L

459è��p(ST���Â$D,é,irot_rdq

Npá'/0��wÖ×NÈHFBC 

 

3.3 óóôyz'�FB�� 


 �9ù.�10ù,($��pý�'�FB��

{�.�²ñ�,óôyz'ÓA0�h<��²

8³´�8��<SB,$��10ù��(SBC 

8��10a ñE��N��+��{� 


 ñE��.$�1�TM;N[Fl�,���M

(ST��pý�,��{�'·AR@BCD,

��($���{�,�	�.v,+&,ñE�

�,�A­N��Ë,�²8³´�8Nq/0�

hCITRON($�ñE��,P�§
���§�$

wai_sem
wait semaphore��V�§
�k�§�$

sig_sem
signal semaphore�.A�APIN·ABC

_3$���²8³:,l�(ST��pý�'

�Wñ�/0AB[\
Wf67�dñW9è��

Nwai_sem.sig_sem($?©D.(�ÅÆI��

{�<�l(¬BC��Â$�ñE��,ØÜÏ

.�æ'ÓA0z�FBD.<g&R@BC 

8��10b KL�²LW.��{� 


 KL�²LW.$�GM,�²ñ�<GM,ý

�,��N/^�.FB.¬'�u�A<u�A

N�Ó�4�n,��'IT�9�6:<��/

0/*���(SBCD,��,�A$�D@N

�Ë,�²8³:(��/+Ê(�v@<F¬I

A^�'FB(�NÈ¯�Ô�FBD.(SBC

��,�²8³:$�wai_sem.sig_semN·A+

��{�,j÷<ÅÆ(IA+&'�KL�²L

W<¼�FB^�'I�0ABC��Â$��9ù

,µ¶(�hKL�²LW,���N�²8³

:,�([l/��wÖ×N7/0Ô�FBD.

<g&R@BC 

8��10c HOS'u�BM�W q  


 V�-($��²ñ� q '¦Q,% $æ

�IA<�D,��($UV\I�²ñ� q 


M�W q �'ÓA0��²8³´�8Ní

�FBCITRON'$AQÓP,M�W q ��

<SB<���,�²8³:($û¡�
,P+

*T�N¢£ FB/QÏ(SB�Lñ5�ïL

�öN�·FBC��Â$�snd_mbf
send message 

buffer�N�·FB¢ M�W.�rcv_mbf
receive 

message buffer�N�·FB£ M�W,yzNz

�/�¢ ¤.£ ¤,()NGM(GM'FB

I]/0�£'Ýóô\I�²ñ� q 'ÓA

0z�FBD.<g&R@BC  

 

/* ñE��(¥B�¬�pý� */ 
int shared = 0; 
 
/* FOd5V� */ 
void start(VP_INT exinf) 
{ 
  int i; 
 
  /* ñE��,�î */ 
  cre_sem(SEMID, &csem); 
  
  /* ó%M�W,JK510¦,�î */ 
  for (i = 1; i <= 10; i++) { 
    cre_tsk(i, &ctsk); 
  } 
} 
 
/* M�W�M */ 
void task(VP_INT exinf) 
{ 
  int a; 
 
  /* DDPR shared,Wf67�dñW9è� */ 
 
  a = shared; 
  a += 10; 
  printf("read : %d¥n", a); 
 
  work_something();  /* % §¨,yz */ 
 
  shared = a; 
  printf("write: %d¥n", shared); 
 
  /* DD*( shared,Wf67�dñW9è� */ 
  
  ext_tsk(); 
} 
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