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Exercises Using an Open Source Embedded OS for "Operating Systems" Course
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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

UITRON 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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dly tsk (delay task) & V9 ITRON® API (Application
Program Interface) (Z- DWW TCEE L T < Z &K
HHD.

- B4 HOSIZBITF B~ NVTF Z R
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/% BT O */

const T CTSK ctskl = { TA HLNG | TA ACT,
0x1234, taskl, 5, 256, NULL };

const T CTSK ctsk2 = { TA HLNG | TA ACT,
0x1234, task2, 5, 256, NULL };

/*x B2 AT DERIEL %/
void start(VP_INT exinf)
{
cre tsk(1l, &ctskl); /* #AZ ID 1 */
cre tsk(2, &ctsk2); /* ZAJ ID 2 */
}

/x ZRT 1 DIEL */
void taskl(VP_INT exinf)

{
SYSTIM st;

for (;;) {
get_tim(s&st); /* RBFFRIOTUS */
printf("l: %1d sec¥n", st.ltime/1000);
dly_tsk(2000); /* fEEWRFHEFIE */
}
}

/% BRI 2 QWL */
void task2(VP_INT exinf)

{
SYSTIM st;

for (;;) {
get_tim(s&st); /* FBMEFHOIIEG */
printf("2: %1d sec¥n", st.ltime/1000);
dly tsk(3000); /* FEERRIEE */
}
}

/* ZAT 1O */
void taskl(VP_INT exinf)
{
int i;
for (i = 0; i < 20; i++) {
delay();
printf("1");
delay();
/* MOZ AT \ZH ERNLEZED *+/
// rot_rdq(5); /* BEESDFXa— */
}
ext tsk();
}

/% BART 2 OIER x/
void task2(VP_INT exinf)
{
int i;
for (i = 0; i < 20; i++) {
delay();
printf("2");
delay();
/x MOZ AT IZHERICUIREZGED */
// rot rdq(5); /* BHEESDXa— %/
}
ext tsk();
}

(a) main.c 2> & —EHE:

1 =IAFEFRITOBE 0T 5
(main.c 2> H3KHEE)

MIDEHEICH DX A7 OFEHER CHETHET
bbH. FEEX, KX AT OFATIEFCEIE %
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BRI OWTEFET 5 Z & kb 5.
c3REee S TV T T 4TI NTFH R
)TV T T 4TI NTERAT LI, %
Tk AN EMICFEITHEEFRT Z LT, K
Tt AW R FATE FERT L HETHS.
ZOMETIE, FOEEE v T I TEEE
g9 5. ITRONIZEBREZLICLT 4 Fa—%
F#H, rot rdq (rotate ready queue) & VY9 APIIZ X
STIRDZATIZETERT LN TE D, X2
TREO 0 7T LD TH Y, FEE (@)D

i Drot rdqBEEE BN L, EITRREELETS.
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/% ZA<ENDABNS BT */
void OsTimer Handler (VP_INT exinf)

{
ID id;

isig tim();
if (iget_tid(&id) != E_OK) return;

/* LT ¥ a—0lEliE GREle Y A 78%x) */
// irot_rdq(3); /* L3 */
// irot_rdq(4); /* HEHLE 4 */
// irot_rdq(5); /* HEHLE S */

(b) ostimer.h 7> H—EFHRE:
X2 RFPa—YrT0BORET ST A
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BIZK > THMZEET 5D THD.
cHEed U R AR 2= S
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BATEFEBTDH., JurRrE Ay Ya—
V7T, OSH— BRI CEIT I n e A ZEEFIC
(IOB8HIRYIZ) B0 Bz T <. ZD79HIZ0S
ZH A ~—E DAL TAr Vo —F— % ERE L,
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FOENF %, EEOT 077 I 7 hiE L TF
S, ITRONTIE, &~ 7+ OPEAE (EAHAE) 1%
wai_sem (waitsemaphore), V#{E (FEAGERIE) X
sig sem (signal semaphore) &\ 9 APIZ 5.
H3TRET 7 7T LO—ETH Y, HAEPIC
TI7EALTCWDHER (V VT 4 Ikt T > ay)
Zwai_sem &sig sem TlX ST Z & C, @)kl
FIFNEIRTE 5. FEEL, B~ 71 OHAR
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WEIIZT R EB 2, MRET 52 L ThD.
MO T e 7T A, wai sem & sig sem%& U2
HE A O FNE N EE) TRVl Ty Fry
JRET DR DI TND. FEEFD, FIlH
DIRETHEET vy Fuy 7Ol E v 77
LD TRILL, FATRRZR L THGEES 5 2 &
RO HIND.

/* BT THFDLREHFER +/
int shared = 0;

/* EEL—F L x/
void start(VP_INT exinf)
{

int i;

/* BT 3D */
cre_sem(SEMID, &csem);

/* RALH A7 Dae—10 HOER */
for (i = 1; i <= 10; i++) {
cre _tsk(i, &ctsk);
}
}

/x BAY B */
void task(VP_INT exinf)
{

int a;
/* ZZbshared D7 VT 4 vk a s x/
a = shared;

a += 10;

printf("read : %d¥n", a);

/* R E DAL +/

work_something();

shared = a;
printf("write: %d¥n", shared);
/* ZZF Tshared D7 VT it ay */

ext tsk();

X3 HHuBIEORET w77 5 (HR)

* BE10c HOSIZR T % & A 7 {3
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FenaR, ZOBMETITEARNR Y vk AM@E
(% 27 Mi@fE) 122\, Fur I I 7&K
B3 %. ITRONIZIFE S 223D & R 7 [ il{E HRE
Do DHH, HEDO T v 7T ATIEESCFS (DO
FV) ZEZETDOILLATHL Ay =Dy
7 7 T 5. FEHFIL, snd_mbf (send message
buffer) ZFIHT 2 X7 &, rev_mbf (receive
message buffer) ZF|H T 551E % A 7 O %
fig L, M & MO 2 EECHEEICT 5
728 LT, FHIFERMIAY 2 7 m & AfEE 2O
THRTDHZEBROLND.
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DNTELETLHZ ERRDLNS.
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