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2. Task Management
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(1) TASKD 00

1)STaskCreate () : TASK 00O

C/0s-II00 TASKD 000 OOOOO OO0 Ad-
dressU 0 000 000 O0O. TASKO O Multitasking
000 00DO D00 TASKD OO0 000000 O OO
0oooag.

TASKD 000 0 000 OO OO0 00,00 00
0 COO0O00 malocO OO 000 OO0 OO OO
00000.000000TASKD OO0 00O OO0
0000 00O 000 o0 obooo.

00 000 0000 0oOOo0 boobob booboo
00 000 RAMO OO OO O OO DOOO. c/os-
NOOD OO0 OO0 OSTaskStkChk() 000 OOOO
O00.Task 0000 OO0 OO ISR(Interrupt Ser-
vice Routine)J 00 TASKD OO0 O OO0 0O0OO.

OSTaskCreate() O 400 argumentd OO0 O0O.
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ex) OBTaskCreate(Task 1, (woid *0, (void
& AppTaskatk[255], 107,

2) OSTaskCreateExt ()

O3TaskCreateExt, , ,,
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ex) OBTaskCresteExt(Task 2, (woid *0, (woid
& A ppTackB3tk[255], 10, Z, &TaskExStk[0],
200, (rold 0,
O3 _TASK OPT_3TE _CHE|OE_TASK_OFT_3
TE_CLR)

OSTaskCreateExt()U OSTaskCreate() 0 OO
0 000 000 Ooooo oo. o000 oog over-
headD OO0O0O0O 900 Argumentd OO0 O0O. 4
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00 argumentd OSTaskCreate()O OO 000 O
00 000 00.000 ¢c/os-lI00 000 000 O
00 000 high memoryD O low memoryd OO
low memoryd O high memory 00 O0O0OO0O OO
gooo.

(2) TASK Stacks
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1) OSTaskStkChk () : OO OO

00 00 000 0000 0000 o000 oooa.
00 00 c/os-Il000 OSTaskStkChk() 000 O
ooo oo.

OSTaskStkChk()O O TASKO 0OD00O OO OO
0 000 0000.0 000 TASKO 0000 OO0
OS TCBO OO0 bottom-of-stackd OO0 OO0
0000 000 00 000 OO0 O TASKO 000
000 0000 000 000 000 000 000 oo
00.000 0000 00 00 00 000 000 oo
0000.00000000 0000 0000OD0CDODO
000 0000. 000 OSTaskStkChk()O 0O0O0O
0 TASKO 000 000 000 0000 0000 o
000000000 RAMIOD)YD OO0 OO0 O O

Oooo.
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<Stack checking)

(3) TASKO 0O

1) OSTaskDel () : TASKO OO

00 0000 TASKOO 00 00 000 0000
000 000 0000 00 000.000 000 00
0000 000 000000, 00 TASKD O 00 O
00000 D000D00.0000 00000 0000.
TASKD 0OOOO OO0 O TASKDO 00O DOR-
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MANT state 0000 00 O0O0O0O OO0 0000
000 000.000 TASKOOO O 00 C/0s-I0
00 schedulel0 0000 ODOO OO0O0O OO OO
00000 0000.

0, OSTaskDelQO OO0 O OO DOOO idle TASK
0 ISRO0O0O0O0 OO00O0O. OS_PRIO_SELFO OO
00 00 000 oo oooooooooooooo
0o0ooooo.

2) OSTaskDelReq () : TASKO OO OO
TASK O 000 000 semaphore O 00 resource
0000 00.00 TASKD O TASKDO 0000 OO
00, 0 TASKO resourced O OO O0O.00 OOO
00 000 00 000 000 OO0 o000 000
TASKO OO0 O0OO00O OO0 resourcell O0OOO
TASK 00 OO0 0000 000 O O00.

Requestord TASKO 0000, OSTaskDelReq()
0 0000000000000 OoO0.

3) OSTaskChangerPrio () : 0000 OO
TASKO 000 0O, TASKO priorityd OOO0O O
0.000 00 00 OSTaskChangerPrio() 000 O
000 TASKOD 00000 OO O O0.000 idle
TASKO 00000 OO O 0OO0. (00 idle TASKO
00 00 00 0000 000 000 0000000
000wy

00 000 00 000 00000 OS_PRIO_SELF
0 0000 000 00000 000 O 000 TASK
0 00 TASKO 00000 OO0 OO0:! TASKOO
00000 00 00 000000 000000000
oooo ooo.

4) TaskSuspend () : TASK OO
OSTaskSuspend() 000 0000 TASKO OO0
0000 0O 0D0. 000 TASKO OSTaskResume()
000 00 0000 0 00.000 TASKO 000 O
00 000 0 000000 00,0000 00 ready
000 0000 00,000 00 00 TASKD OO0
00 000 o oo.




5) OSTaskResume () : TASK 00O

OSTaskSuspend()U OO0 OO0 TASKO OO OO
0000 OSTaskResume() OO0 OOOO.

6) OSTaskQuery () : TASK 00O

OSTaskQueryQU 0000 OO ODOO OO OO
0000 TASKO 000 OO0 O O0. OSTaskQuery
(OO0 000 000 TASKO OS TCBO OO0O0O0O OO
0 00.(000 000 000 0 0000 QueryO O
000 000 000 0O 000 000 000 00 00
000000 000 00D 00 00.y)

3. 00 00 (Time Management)

00 uC/Os-I0 OO OO0 OO0 0000, ue/
OS-110 clock timed O0OO0O OSTimeDly(),
OSTimeDIyHMSM(), OSTimeDIlyResume(),
OSTimeGet(), OSTimeSet() O 000 00O 0OO
00o0b0.0 bO0o00 osttime.CO OOO0O OQ0O O
ooob Oobooo oooa.

1) OSTimeDly() : TASKO OO

0 000 0000 0000 Clock time OO0 O
00 000 TASKOOO ready 0000 waitDO O
00 TASKD 000 OO00OOO0 ooO oo.o,o0 0
00 0000 00O 00 0O OO (osTimeblyQOo O
00)0O0O0O OO0 OO0 OO0, ready 000 OO O
0 0O OO0 OO0 TASKO 00O DOOO.
OSTimeDly()U OO0 00O OOOO 0OOO DOO
0 000 O OO TASKO OSTimeDlyResume()O
0000 000 00000 ready 000 OO0 OOOO
0 TASKODO OO OO0 OO TASKOD 000 0O O
000000000 DO0O0O0O00OoOoo.

000000000 DO0o00Ooboobooooao
0000 tickO OO 0O0OO 0O0OOO 0OO0. 000
OS_CFG.HO 000 OS_TICKS_PER_SECO 00O
0 00 000 tickoO OO O 00.

2) OSTimeDlyHMSM()
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00 000 0000 00 000 OO0 00 TASKO
0000 000 o000 oo 0 oo.obooH
@o), M@O), s m@CoOoO =10%0)d 00O O
o0booo0oobD.oo0O0obo boobD oo oo
0 OSTimeDlyQQU 0OCO. 000 O OO0 0OOO OO
00 65,535 clock tick, 0 (0,10,55,350)00 O OO
0 OSTimeDiyHMSM(OO OO0 O0O O0O0O (resume)
0 000000 0O OO0 od.

3) OSTimeDlyResume() : TASKO 00O OO

000 0000 TASKO OO OO ready OO0 O
00 0DO0OO.00 TASKDO 000 TASKO wait OO
O0ready 000 O0O0OO O OOOO0.0000ODO O
0000,00 O 000 000 (waiting for an event)
0 TASKO 000000 00 OO000 ooo o o0o.
0000000 TASKO 000 000 00 0oo o
ooo.

4) OSTimeGet(), OSTimeSet()

000 000 OO0 0000, uc/os-l0 Clock
tickd 000 000 32 bit Counter OO0 OO OO
000 OO. 0O Counterd OSStart)U 0000 oO
0000000000000 4,294,967, 295 tick O
00 00 O00DO. Tick rateD 100HzO O 49700 O
000 00000D0DO. osTimeGetQUOD O OO0
000 0000 00 booOo, OoSTimeSet() OO0
0000 00O 00O 0b0bO0Db0oOOobooobooo
000.0 OSTimed OOOO OOOO OQOOO O
0 000 000 OoO.

4. TASKO O U0 (Intertask Communication)
0 000 (Synchronization)

uC/0s-II0 OO0 0000 0000 TASKOO OO
00000 0o0oobboooooo.bbooooo
0 000 00 TASKOO o000 o0 ooooo o
00 ooooo0 oooo.obooo0 oo oo oo
OO0 00 0000 0 obbb,O0 TASKD Doooo O
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000 000 00 TASKOD 0000 0000 OO0 O
0000000000 000DOO00D0bOOOoOnD o
0 000 000 O0O0.00 0obo 0ooooo dis-
able/enabled 0 00O schedulerd lock/unlockO
00000000 00000, 00 synchronization
0 coordinationd 0000 OO semaphored IPC
0 00 message mailbox, message queuell 000
000000000O00.000000000000
o0o0b0Oo 0000 000 oo0bDb 0o bbb oo
000 O0O. 00 000 TASKO Interrupt Service
Routine(ISR) 0000 OO0 OO0 OQOOO OO00OO
00. 000 0000, TASKO ECBO OO0 OO
(signal), 0 ECBOODO OO0 O0OO(wait) 0 00O
ISRO ECBOODO OO0 OO0 OO OO0 OO0 OOO
0.00000 000 bOO00 booO Oo0obob ooo
OO0 OO0 ISRO ready 000 O 0O OO0 OO0 OOO
ooo.
(1) Event Control Block (ECB)

° Signal Wait
o[
@ Xﬁ
Timeout (3) A

Signal Wait
s ECB b
@ @
Timeout (3)
I Wait
B
A:al Wait
Timeout
Wait/Signal E
“)

ECB

Wait/Signal Z

4) Timeout
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ECBO semaphore, message mailbox, message
queued 0000 OOO0O O O OO Kernel objectd
0. ECBO 0000 0OOOO TASKOO 0OO0OOO
counter for a semaphore, pointer for a message [
0000 O000b obooo.

twpedef stract |

void *O3EventPty,

IMTET

O3EventTh][O3_EVENT TEBL SIZE];,
INT161 O3ErentCnt;

INTET  OEEwentTvpe:

INTET  OEEwventCGrp,

} O3 _EVENT;

00 ECBO 000 OO0O0O OOO0O. .OSEventPtr
0 ECBO mailboxO queuel OO0 O OO0OO,
messagel] OO0 OOOO ODOOO. .OSEventCnt
0 ECBO semaphored OO0 O counter 00O OO
00 000 0000 .OSEventTypeld ECBO OO0
000 O0000. .OSEventTbI[]O .OSEventGrpQO
00 0000 .OSRdyTbI[]JO .OSRdyGrpO 00 O
000,000 000 00 00 0O0ODODODO OooOoo o
000 000 oooo.

0 ECBO 000 O 0000 000 0000 OO0
000 00 00 000 00 o0 ooooooooo
000 00D 00 000 00.

1) OSEventWaitListinit() : EBCO 000

00 ECBO 00000 OO0 semaphore, mailbox,
queuell OO0 O, 0 OS**Create()0 ODO O O
ooo0@oo *0 Sem, Mbox, QO 000 OO0 O
000 0000).000 000 ECBO DOO0O OO0
oo.

2) OSEventTaskRdy()

Oos***pPost()00 0000, ECBO 0000 TASK
00000000 00 TASKO ready OO0 OO0O.




3) OSEventTaskWait()

Os***pend()0 00O OO0OO, O0OO0O TASKO
reaedy 00 00000 O00OO,waitO0 OO0O0O O
oo.

4) OSEventTO()

0 D00 OSTimeTickQO 00 TASKO ready O
00 00 os*Pend()0 OO OO0O0O.000 OO0
tmeout 00 OO0 OO0 OO0 OOO0O OO O0O0O,0O
00 000 TASKO wait 00 00000 OO0 ready
000 0000 0O0.0 000000000 oooo
0 0000 oag.

(2) Semaphore

Semaphorell countd 00 16bit0D OO0O0 OO
0000000000 TASKD 000,000 000
0000 OO. Semaphored OS_SEM_ENO 10 O
U0 000 0doo0oodu oo oboooo og.

Semaphore 000 O 000 OO0 OO0 OO0OO
00 000oOoobb buobouo,00b bbooo oo
00000 10 00000.00 00000 NOO OO
000000000000 nO0OOO000 sema-
phorell countD 0 OO0 OO0OO. Semaphored O
00 KeyO flag O0O.

00 00 0000 OO0 ooOooO semaphored O
000 ooo oooo og.

Semap hore
1(EE 52 JMEHA &7,

2 (Ul 200F %

0 0000 semaphorell DOO OOO0O. O TASK
0 00000 0000 000000 O0OoO0oo o0
TASKD 0 000 0O0O0O0 OO O0O0OOOObODbO
00 00 O0000bOO0o0OoboOoOobD.O0b0bOooo
0 000 0000 000 000 0O TASKO O 00O
000000000.000000000000000
0000 00 D000 DO0ODO0oD.

J%Embadded Sustem & RTOS 2%

00 semaphred 000 OO0O0 OOOO.

1) OSSemCreate() : Semaphore 00

Semaphorell OO0O0O. O O0OO ECBO free list
000 ECBOOO OO0 OO0 OOO Semaphored
000 O ECBOO O0OO0O 0ODOOO. Semaphored
U000douoooooiooodboboooooo ™
0000 ECBO OO0 NULLOOOO OO0 OO.

2) OSSemPend() : Signal OO

0000 0000 semaphorell OO0 O0OO OO
00 000 000 TASKO ready OO0 OO OO.
(Pending* 0000 O0'0D00 0O0) 00O sema-
phored counterd 00 00O semaphored OO0
00 TASKOO ISRO0O counter OO OO0 0OO0O O
0000 OO0 OO0O0O. 0ssemPend()d ISROO
0000 000,000 TASKOD OOOO OOOO
0000 counterd OO0 ISROO OD0O0O0O O0OOO
000 O00000.000D0 ISRO ready OOO OO
000 oogo.

3) OSSemPost() : Signal OO

Semaphored 000 000 OO O0OOO.00O
0000 0000 00 000 resourced OO0 OO
000 000.0 000 000 00 00 semaphore
0000 O0ODO0ODO DODOO OO TASKOD OOO
000000000 OO0 TASKO OSEventTaskRdy
Q0 OO0 waitO0OOOO ready OO0 OOOO. OO
TASKOO ready 000 OO0 semaphored count
0 oooo.

4) 0OSSemAccept() : ISROO0O Signal 00O

Semaphore0 0 OO 0000 OO0 OSSemPend()
0 00000,00 TASKO ready 000 OO OO O
0.000 00 semaphored OO OO0 OO0O O O,
counter0 0 0000 OO semaphorell 000 OO0
000 OO0 00 00O OO.00 ossemAccept()
000 0O0ODOO.0 000 semaphore 00 OOODO
counter00 OO0 OO (Counter0O OO 0OOO
counter 10 OO 0O00).0 OO0 OO0 00O O

0o oooo 20000 11

127



€Embedded Sustems Special

00000 0000 o000 semaphorel 0000 O
00O 0000 o0 00O 00O resourced OO0 O
0 000 0000 OOOO00 oobo boo.0 ooo
ready 0000 semaphore OO O0O0O0O OO0 ISR
0 OSSsemPend() OO0 O OO0 OOOO OO.0O
00000 ISRO ready OO0 OO O OO.

5) O0SSemQuery() : Semaphere 00O

000 000 semaphored counterd0 OO OO
OO ready 00 0000 OO00O0O.0 00O peventd
pdata, 0 OO argumentl OO0 OO0 peventd
0000 00 semaphored 0000 pdatall sema-
phorel counter] 000 ECBO OO0 O ready OO
0000 000 datad OOO0O OOOOCO.0 O0OO
ECBO 00O typed semaphorel 0000 OOOO
000 0O0oO00.0 000 oOoooboobooo
oo o0oooooooo.

0 00 Semaphorell 000 OO0 OO0 OO0 OO
00000. TASK1O® 1. semaphore’d Displayer(C
0)O 0000 TASKOO, TASK20O' 2. message
mailbox’0 0000 TASKO OO (OO message
mailboxd O00O0O0O OOOO OO0 0O0).0 OO
TASKO 00O OO0 O0OOO0O0O OO0 ObObO ooo
0 0000 0000 OO OO0 1. semaphore’'D O
0O 000 O, 2. message mailboxD OO OO0 O
00 00! 1. semaphore’'0 0 2. message mailbox’
0 00000 00 00 semaphored OO0OO OO.

00 TASK20O 0OOO OO0 OOOO OOO
TASK10 000 000 OO0 OQOoOoOooo.oo o
0 semaphored 00 0O0(OSSemCreate())00O,
TASK20 O OSSemPend()C O0OO0O. 000 TASK1L
000 000 000 000 0 0SssemPost)U OO0
0.000 TASK20 00000 O0ssemPend()C OO
0 0000 semaphored counterD0 OO OO OO
0 0000 000 TASK1O OO0 OOO0O ool 1.
semaphore’D 000 O, semaphore counterd
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00000 OSSemPost)U OO0O0O wait OO OO
TASK20 ready 000 OO O OO0 OO0 OO 2.
massage mailbox00)00 O0O0. 0 O0OO0O 1.
semaphore’0 ' 2. message mailbox 00 OO0 O
000,000 000 o000 OoOoboboooooboo.o
U0 000 ouo oouo oooo.

(3) Message Mailbox

000 000 Message mailboxd Queueld OO0
0000 OO Semaphered 00 OO0 O0O0.0OO
oogd ogog.

Message mailbox[] TASKO O 00 data(message)
00000000000 OO0.00 0 TASKD OO
000 000000 O0O0OO0O0ObOOOoOOoOb ooo
000 000.000000000000000OO00
000 0000 00. 0 mailboxd messagell 000
000 0000 0000 D000 OO o0 TASKO
0000 0000 O00. Mailboxd OS MBOX_ENO
10 000 dod o oo o00odbo oo obdogod
oo.

Semaphored 0000 00O O0O0OO OOOOO,
mailboxT 0000 OO0 OO messageld O00O0O0O
0 00.00 mailboxd messaged 00O OO 00O
postd pend 0000 0000 binary semaphorell
0O 0000 OO0 0000. Mailbox( binary sema-
phore0 0 O0O0O0 OO0 OO0 binary semaphore
0 0000 00 mailboxd OO0COO OO OO0 OO
0 0000 ooag.

Message mailboxd 000 0000 O0O0O0O.

1) OSMboxCreate()

mailbox D000 OO0 ECBO 00O typed mail-
boxO 0000 O O0O0O0O semapherel 00O OO O
0 00.000 000 TASKO mailbox OO OO0
000 mailbox objectd 0000 OO TASKO OO
U 0o00odo oo 0o 0 oob oog.

2) OSMboxPend()

0 000 0000 mailboxd messagel 000 O




00 TASKO ready 000 OO 0O0.00 O 00O
0SSemPend()00 ECBO typell OO O OO OO O
00 00.0 000 ISRO0 ODODOD OO0 00 OO0
oooo o oo.

3) OSMboxPost()

MailboxO messagel] 000 OO O00O0OO.0 OO
0000 00 00 mailboxd messagell 00000
0000 00 TASKOO 000 0O 0 00 00000
00 TASKO OSEventTaskRdy()O 00O wait 00O
000 ready 000 OOODO.

4) OSMboxAccept()

MailboxD 00O OO0 OO OSMboxAccept() 000
00000000000 malbox 00O 0000 mes-
sagel] 000 00.0 ODOD OO0 O0OO OO OO
00 000D 000 0000 0o0.0 000 ready O
OO0 messagell OOO 0O 0OOO, ISRO
OSMboxPend() 000 O OO0 OOOO.

5) OSMboxQuery()

000 000 mailbox messaged 00O OO0O0O
ready 00 0000 0O0OOO. O OO0 OO
OSSemQuery() O 00O argument] OO0 OO0 O
000 0000 00.0 000 ECcBO OO0 OO O
mailbox] 0000 OO0O0O OO0 O 0000 O0O.

0000 000 mailboxd 0OOOO

ﬁnEmbadded Sustem % RTOS 2%

00 000 O0b booo oo,b0b00 o0b oo
ISROOO OO0 O00.

ISRO TASKOO 000 00 mailboxd 00O OO0
(OSMboxCreate())d 0, TASKO O OSMboxPend()
0 0000.0000 OO0 OO0 oooo, IskRO OO
OSMboxPost()0 0000, mailboxd 0000 OO
TASKO 0000 ISROOO TASKO messagel O
0000 O TASKO ready OO0 OOO. TASKO
OSMboxPend() 00 Y = message + 70 0000
000 0D0OO0O O TASKO 0000 00O 00 0o
00 70 00 00O OO D0OO0O O 0oo0.

(4) Message Queue

00 IPCO0O0O OO0OO0O Message Queuell OO
000 O000. Message queuell message mailbox
O arrayd 0000 O0O. Queued OS_Q ENO 100
000 00b 000,00 0000 0o bobooo
oag.

00 00O Queue Control Block(QCB)O 0O OO
000d. .osQptrl 0000 QCBO OO0OO OO O
000 000 oOoo.

.0SQSized message queue 00 OO0 OO0 O
OO0 .0SQStart] message queue OO OO0 OO
00000 00000 .0SQeEndD OOOD OOOO

oo ooooo.oo oo oo ooo
000 oob0 oo oobo oooooo
0000 o000 oooo,oboo o
0 0000ob 00 bbb ooooo
o0 ooooo og.y=X+70
0000 TASKO OO0 0O0O. 0000
0 TASKO 00O 0OO00OOO0 OO0 0o
0000 oooo Xoo 70 00 oo
0O000oob.ooobo oo oooo
00 00000 00000 O TASKO
o0 ooooo oo 0o boo o

OSQFreelList
|: osQptr — T

OSQPtr

OsQstart

OsQstart

0OSQsSize

0OSQSize

0sQOout

OSQOut

0SQIn

0sQIn

OSQENd

OSQENd

OSQEntries

OSQEntries

e

0S_MAX_QS

OSQPtr —|

OSsQstart

0SQsSize

0sQout

0SQIn

OSQENd

OSQEntries

EE—
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00000. OSQEndd queueld circular bufferd 0
00000 O OSQEndO OSQIn OO0O0O 0000
OSQstartd 000 OO0 OO0 O O0O. .0SQInO
00 messagell OO0 OO OOO0O .0SQOutd
messagell 000 OO O0OO0O. .OSQEntries
queuell OO entryD0 OOOO, OOO O queueld
000Oo000 O000dO(Empty) OO OO0 OO0 .
0SQSizell OO0 OO0 (ful) DO DOOO.

Queuell OOOO00O .OSQENnd, .0SQsStart) 00O
O circular bufferd 0 .0SQIn0 .0SQOut O 00O
000 0000 message] 00000 OO0 0O 00O O
00 FIFOO LIFO queue OO 0000 OOO O O
0O (@O 000 0000Y).0 Queueld resourcel O
000 message] 000 O OO0 counting semaphore
0000000 00. Queuell semaphore] OO O
00 0000 queuell semaphore 00O OO0OO OO
00 000 00 0O 0o0.

00000000000 000002000000
0000 000 0o oooo.

1) OSQCreate()

queuvel] 00O0O0O.0 OO0 messagell 000 OO
000 000 0000 0000000000000
00. .0SQEntriesd 000, .0SQSizell queue 00
0 000 0ooog, .OSQEndd OO queue 00O
00o000,000 0000 00 statd 0000O0O.

2) OSQPend()

Queuel messagell 000 OO0 O OO0 O0OO
TASKO ready 000 OO O0O. OSMboxPend()O
00 00 000 00 .0SQEntriesd 000 OO0 O
000 00 00 00 0000 oo.

3) OSQPost()

Queuell messagell OO0 OO O0OOO. 00O
OSMboxPost()0 00 000,00 000 000000
ready 000 TASKO OO OO messagell queuell
O0000. 000 queued fulld OO O messagel
queuell 0000 OO0 O0DOO OO0 ODOOO OO.
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4) OSQPostFront()

Queuel D OO0 OOOO. OSQPend()O O .
0OSQOut 0 messageld O0O0O0O. OO DOOO
0SQPost()0 queuell messageld OO0 O .0SQIn
0 000D OO0 OOODO booooog First-Input-
First-Out(FIFO) queuel 00000 OSQPostFront
(O 000 .0sQoutl 0 messaged OOO0O (OO
00000000 000 messagell 00O message
0O 00 000) Last-Input-First-Out(LIFO)O OO
000. Messagel 0000 000 DOOOO
OSQPostQ 000 OO0 OO.

5) OSQAccept()

Queuell 00 OO0 OO0 OODOD OOO O 0OOO
queuedd OO0O0O .OSQEntriesd 00 O0OOO
messagel] 000 0O0O.0 000 OO0 OO0 DOO
00 0000000000000 O0D0.0000 ready
00 00 messagedl 0000, ISRO OSQPend()O
0000 Oob0oO b0 00O booao.

6) OSQQuery()

000 0000 000 00000 OSMboxQuery()
000 000 Oo.

7) OSQFlush()

000 queuelD OO0 OSQFlush) OOO OO.
0O 000 queued O OO messagell 0 OO0 OOO
O queued OO OO0 queued OO OO0 ODOOO
00 000 O0.

0000000000 analogd000 Queueld OO
00 0000 00DD0. Analog 000 OOOO ADC
00000 digital 0000 OO0 0000 O0. Data
0 000 TASKDO OSQPost() OO0 0000 queue
0 000 O datall messaged 0 0000 O O ready
000 0000. Queued 0O0OOO 0OOO OO
(timeout)D 000 OSQPend()T O00OOO TASKO
000 00 datal OO0O0O0O OO.000 OODO DO
0 TASKO 000 000 00000, 00 ooooo




000 00O oa.

0000 uC/0S-II00 TASKOD OO0 OoOOO
00 0000 OO0 00 O 00 00O semaphore,
message mailbox, queuell 00 OO0 OO0 O0OO
00,000 0000 00000.0 00000000
000 000000 0000 000 00o0o.ooo
00000 000 O 000 OO0 TASKOO 000 O
00000000 00000000000 o0oO.o
0 000 0000 O 0000 00000 ooo0oo
Try & Error 00000 OO0 OO0 O 00O OO0,

5. Memory Management

0!'000 00 0000 0DDOD 0000 RTOSO O
0000000 00D 00,000 000 0000.

0000 CcO000O0Oo ooooo ANsIcoon
00 mallocQO free()U OO0O0O OO0O0O OO0O O
00.000 0000 000 0oooooo booo.o
000 000 00 fragmentation) 000 OO0 OO
0000000000000 0O000000D0OOO0.
00 TASKOOO 00000 0 0 0000 ooo o
000 0000 0000 0ooo oooo oo.

Start s
Address

Block
k4

Memory Partition

000 00 000 000 00O O 00. uc/os-Io
000 000 000 00 000 oooo 0o b0 oo
mallocQO freeQO OO0 OO0O0O OO O0O0O0O.O
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000000000 O0oooo,0b00o00000o00d
000 O000o0.0000 oo ooo oo ood
oodo ogoo. o0 ooo goo oood ood
0000 0oooooo ododo oo oo od
0o0ood.0ogodoooooub ooo oo d
0000 oooooo o ooo.odo ooo oo.

(1)Memory Control Blocks

uC/0S-II0 Memory Control BlockO OO 00O
000 0o0do 0do ouo oooo oooo. o
O 0000000 00 oooo od.

- OSMemAddrd 00O OO0 O0OO OO OOO
oo.

- OSMemFreeListl 0000 OO0 OO OO OO
0000 0do0gododouo oo oooo god
oo.

- OSMemBIkSizell 000 OO0 O OO0 OOO O
00 00ooOo,000 oob0 ooob ooo o od
OO0 000 oooooo.

-OSMemNBlksOD 00000 OO0 O OO OO0
00d 0000 opodo.0ooooo ogoo odg
O 0doood.

- OSMemNFreel 00O OO OO0 OO0 OOO
00 000 0 o0ooo ooogd.

1) OSMeminit() : 000 00O 00O

uC/0S-II0 OS_CFG..HO OS_MEM _ENO 10 O
000 Memory mangementld OO0O0O0O. 000 O
000 0 000 00 0o00d ooo ooo ogd
Linked Listd O0O0O0O. O O OS MAX MEM_PART
O 0000000 0000 ooo o od.

2) OSMemCreate() : 000 OO OO

goodooo 0o 0ob 0 0000 ooodo o
0. OSMemCreate()U OO0 OO0 OOOO OOO
0 00.000 0 32byted 100000 OO0O0O OO0
0000 ooo ooooo oood.

00 00 000000 400 Argument(D0OO O
000 oo oo,0000 o000 oog,oooo oo,

OO0 oooo 2000 11
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CEmbedded Sustems Special

O3 _MEM +CommT=Buf:
IMTAY CommmT=zFPart[100] [32];

Void main (weid)

1
INTAaU err .
QS nitl);

CommTxBuf=
CEMemCreate(Cormm T=P art,

100,32, &errl:

O55tart().

00 000 O0O0O0O OODO OO0 0oo)yo ooo og.
OSMemCreate()U OO0 O OO0OO O0OOO.0O0O
00 000000000000 O00000000.o00
000 000 00 000 (0OSMemGet(), OSMemPut
0, OSMemQuery())J O 000000 O0O.

3)OsMemGet() : 00O OO OO

0000000 OsSMemGetQU OO OOOO OOO
000 0000 00000 000 000 00 o oo.
000000000 000 DO 00 0000 oooo o
000 00. 32kbyted 0000 OO0 OODOO OO0
U0 dooo oo bodo ooooboo oo ogoo
gobo ooobo oob o 0ob oo booa.

4) OSMemPut() : OO0 OO OO

0000000 000 000 o000 oo ooo o
0000 00000 00.O0SMemPut)O OO0 OO
O00000.000 OSMemPut)U OO0 OO0 O
Uoiodo ooodoo ooo oo ob oo oo oo
oo oo oooo oo.o0 ooo oo boogoo
0000 000000 000.00 00 32byted0O
00 000 00000 000000 00000 o0 oo
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0D000D000000D 120byte 0000 000 O
00 00000 0000 OO0 32byte 0000 OO0
0000 00000 00.00 120byte 0000 OO
0 00 32byte 000 000000 00 000000
0 120byte 00000 00O 0OOOO 32byted
120byteD 00O 00 32byted OO0 00.000 0O
000000 88byted OO TASKD 0000 OO0
00 000.0000 0000 0000000000
000000000000 000000000 000
0000 00 0000 0 000.

5) OSMemQuery() : 000 000 OO
OSMemQuery()D 0000 000 0000 00 O
00D00000.0000000000000,000
00 000 0000000 000000000000
000 000 0000 00.0 000 OS MEM_DATA
0 000 000 0000 0000.

6. 000

00 000 00 0ODOD 0000 0oooo oo o
00 00000 00 000 000 O oDOoODO 000
0000.000 000 D000 00 000 oooo
0 0000,200 00 000 000 RTOSOD OO0
00 00000 000 0000 ooooo. oo oo
00 0000 00000000 0000 0000 oo
O 00000 O0. Intel, Motorola, Arm 00 OO O
0000000 0000 000 0000 o000 o0o0o
00 000D0.000 0000 00D ooooo oo
000,00 000 0000000000 O0OO0O00

noo. E[E]




