B2E

2.0

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

2.18
2.18.1
2.18.2
2.18.3
2.18.4

2.19

2.20

221

222

2.23

2.24

2.25

2.26

2.27

2.28

2.29

2.30

231

232

I R B oot 1
GG 249 (FOREGROUND/BACKGROUND SYSTEM) ..o 1
ARFD I TR et 2
R ettt 2
FEEETRTE oot 2
DT e 2
G et 3
A5V (CONTEXT SWITCH OR TASK SWITCH). ... 4
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T 2D ettt 21
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FHIBTFEIE ..o 27
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F2E ENARAME

SN AR GUINRE ), WRIE BRI > DU 22K 2 5 DR ™ 5 R I R G A7 RIS ALK
SN RGE: BRSEIN RGURE SN R GE . (ERSEN REH RGN B AL & AME S5 I8 AT 1Bk
B, FFANERBR E R A 55 I A 2 IR TA) Y 58 Ao

FERESCI RGE, PR S ANDCESAT Io v i HL AR eI . K2 B Rt —H 4
Bro KN ARG IR (U, 1102 2N R G GRS o XA T LA
RGN, HPEAREMIENERG . LN e 2R ARG T

JuN At SHIRTIEN
T Switch Hurb
tavn % A
R4 GIESIN
R LIPS
it 5E R40(ABS) KHUE LR S
o BB s R4
fEEHL Mt R B
SEIHL I 2
LM (e
FTERHL BEmIAL
TN o AL
FHIX R T 4
VIR A

SICIRE I TG 0 B — SR S D P P, KRR AT R
20 BiIFE A4S (Foreground/Background System)

NSRRIt 8 2.1 FosiRE o XM RGERT RN IG 6 RS RER
Z4i(Super-Loops). N FHFEIT & — AN C IR IEIS, 538 b8 B AH N 10 2R 5058 BORH Y R 3584
X5 ] LU 5 647 4 (background). T IMT IR ST RE P AL B S 20 <A, IR 43 W] LU T &
1170 (foreground). J&5 5 0] DANYAMAT 25 o T 5 Y P T2 o I [R)AH DG PR AR 5 1) S B A
(Critical operation)— & A& & T T IR 25 R ORAE ) o R4 TR BT IR G5-SR4 B — B 25 21 ) 6 7
7k BRZAE FEXANME BIX — 2 I A B3 2R BE, X RGPS B S 1 b, beSERR T
DU 2222 o XA FEARFRAEAT 25 G NI 1] o S5e IR0 PRI 55 25 M) 12 B[] B e T A1
INRHAT IS TA] o R AR IR (R 40T IS TR) AN 2 8 8, R e i i 0 3515 20 (R HE R I TRT R 2 AN g
e ). B, WRFEPAESCT, PRI 252 B 5 o
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Code execution
K 2-1 1R &%

R LT RALBE 8 10 MR AT G & R G Bevt, Bl ambl. JoRsE. 7254
R B N R, WA I R A, P IR B A AEAE H RS (halt), BITAT
(3 AR FE BT 55 R SE A

2.1 AR R B

PR [ I T B R A I 5L, P B BRI AN T 2 AR A . — ELEE AR TR RA 40T, )
AAVHAEATRIAT N . S H I B RD HO AT, AN LB TP, Tl AL AL
AT 52 LUG BESZ BRI, (B0 2.03 JE52% 35
22 BIE

AT g AT 55 Bt o P ARSI AR T R A Bt o 85 AT LIt i ANt B0, 0 9T DAL B
WoRds, PRERAT LR MR, e e M .

2.3 FLEBIFE

AT DA —AN B AR5 F (0 B8 0 A = 8005 . A T BT BB R, RS S 3
ERIRFTACTER, U %Y. XU (mutual exclusion) . 7E 2.18 T “ IRV H,
FERTEEA el e B 4 ot — 20 e

2.4 ZALE

ZAESSIBAT M SLBL S b Fo25E CPUCH AL LI EVF 2 AR5 Z e He. % . CPU



HAE A, BBENS T RIULS PRI A ZALFBITIRGH G 6 RS, (HEEE5H
2. ZARFIBATAE CPU IR HAT B KA, I N IR PP B o ARSI Y
ARSI T R e, TR BT LR R BRI N IR P IR Ak . A 22455, TR
e w o k- S ged

25 f£%

—AMES, WRRE AR, MR, PR LAY CPU 584 HE 8%
FrE o SE N R B oE IR, A0 5 ey 40 i) 5 T e 22 TS5, BTS2 B AN
IS —88 7, BFAMESHI T @R, A8 HCH & CPU FF4M A Sk
B (A 2.2 FioR).

TASK #1 TASK #2 TASK #n
Stack Stack Stack
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Task Control Block Task Coptro] Block Task Control Block

Statu Statu Statu
=] SP =]

Pricrity Pricrity Pricrity

o N\
v N

CRLLEEQi=t T

Sp

| Gontext

K 2.2 2415,




S REMESS A DRI . REAMESEALAELLT 5 MRS Z —BPIRE T,
X5 PR RRIRGS, BLahas . A7 SRR - FE R Mgh A (20K 2.3)
RS AN 2 T2 AR S5 SRR AE AR, (HIF AR AT S WP IR o B8 ERAT I AE 55 DLt ifE
A, ATLGEAT T Bl TZAE S AR e IR AR IS AT RIAE S5 AR S I, IE BT I ANREIE 1T
IBATE MRS 2L HAR T CPU MBI, IEAEIZAT . HullRas thm] DA fi 3 fr 2
P12 WAITING, JRIZAEFS SRS, SR — SRR, (BIINSEREEAMBEN VO #ft, 25
RS B b AN e A A2 i B RS S5 2 I Ik o F6) 1)K B8 S5 ARl I A5 5 ) 210K A
SR H TSRS, S5 e, KBTI, CPU SRR M H Wik SS, BORIEAEIZ AT
B RAREBAT, BN TP WeRA. Bl 2.3 205 1 C/0S- 1T h—2E R AR i iR gs, X
L6 pR AR A 55— PR AR 2 o) — PR s

O3MBoxPost() OBRBoxPand)
052Post) Q50Pand )|
OE0PostFronti)

055emPost] Q85emPand]
0aTaskResume) OBTasksuspend()
05TimeDlyResumeal QETimelly()
O5TimeTickl Q5 TimeDlHESMI

O5TaskDel()

O&TaskCraata()
D5Task CrealaExd ()

OS5 tarh)
OSIntExit])
(05 TASK S

DSIntExit)

D8TaskDal)

OSTaskDeli

K 2. 3 45 Pk
2.6 1BV Context Switch or Task Switch)

Context Switch 7EA KA HHER b T 3CUMH, SEhr SORMES VI, 81 CPU & f74s
WA . 2 AR5 W R EIZAT 5 AN IAE S5 I, B ORAF IE AR IS AT AR 55 B M AR A&
(Context), B[l CPU ZFfras TN A . XLy BARAFAEAT S I SRR DUIRAE X (Task’s
Context Storage area), WHL/ZT5H AKX 2T, (WK 2.2). AR TAEZERLLG,
R T — AN B AT TS5 I S AR DU AT 55 AR T EL 8 e N CPU I35 4748, HFITUR T
—AMESIEAT . XA R AT S D). AT S5 D1k RE3E 0 7 SR PP s fgis . CPU
I P AE A 22, Ay B o AR 25 D)4 B 7 2 ) INF TR LR T~ CPU A 2 /b B A7 A 42
Ao S A% B VE REAS I 1% ARERD S AR 22 /D AT 55 DTk PEATT



2.7 WH¥ (Kernel)

ZAESS ARG, WRGTVE B MESS, B BN REMESS 70 BC CPU INFTE), JF HLAA 54
55 18 (IE N o AL SR AL I REA R 55 52 55 Ul o 22 i UG SIE IR AL A W] AR fT A N T 2R
GIIBETE, KRN SEIN AZ SR VERE T 3 it T AME S5, B S AR B EAT]. WIEA S
BN PR P RO BRA N Srctar, AR = (B 14 1 ROM (9 F 5, AR AR & (R B4R 45 A 1 77 RAM
MR (HEE 2, REAMEST 2T B ORI ], X BRI AR T .
RLA G X CPU [ 7 YIS ] — BEAE 2 21 5 A 70 il Z Tl

Bl BANBEIBAT SN A%, DR SR LI RAMARAT R Sl S il ANl e (R
GRS, WAMESREHE, WA, WERAS. A, S A CPU BRI AT AL
— HEE S RO RGBS FARR [P BT R B RS

2.8 AE (Scheduler)

PH/% (Scheduler) , J &4 —iANY dispatcher, W EHERIRE ., X2 NZR 5
P52 —, MRS A BAMTESSIZAT T« ZHCER WIZOEEE TIRE PO EEVE . R4
PR LB SRR S AN IR T — g AR e . BT BEvE+R, CPU Badilibde
AT e P AR 25 008 AT o AR, FUFaAT I ik s /e AT 55 548 CPU AL, A
PARIASFE SO, X EEE R A BB A%, AN n] RIRF B R 2 v] S5 B A %

29 AAFLFAIAN (Non-Preemptive Kernel)

ANT] R BN R SR EEAMTS5 B BRI CPU [T AL o AN T 34025 LU B VA AR A 1 Y
ZAESS, FMESBUL AL A CPU. SAb AR d P W IR SR AL BE . v W7 e 5% 7T LA
A R E AR 55 th HAARZS AL 4IRS o (H A I 25 LR 428 I ABUA 52 (7] 21 JiOR e
Wr 7 HIIBAMESS, HRNZAES ESGET CPU HIAE BN, A sl sE AR 554 fE3kAT CPU
A AL o

ANTT R LF T AL — A0 R e PR o R T [ I 2t 2 KX A )
FEARSS S, ATRIF R AR SRV AN P T A B 8 sAU AT ANE LUR 2118 BEMESS
HT LA AR AT AR R H AN AH L B AT 55 AT RE LEAE AL A% PR A, AT 3 B3 H ) s

IR o PR REME 55 BHEAT 2 58 U A BB CPU IR IR . 4 8RAZAN W TN L R B0 5 A3 AT
JAFT CPU FZHIALIK A o

{6 AR TT S5 70 P R, 55 SR B T EL T 43 R EHA 2 o IR FOA 55 2R R N 1
BT B K HOAT 453 T I D

AT IR PR ) — AR LR B £ B R R SRR BT 105
AT CPU, TS R B AT 2540 5 o (LR Rt 1, ZERCFIS LR, (3 i
A, IS 1/0 B IS T B PR TR S 0, 0, AC3TEDBLIO AR L,
WL TR A I 2 4 RTINS B, (SRR, [12.4()]



ek T, e WO T, CPU iR T A [F2. 4 (2) JREAN WIS TR, ik
M55 F R B (F2. 4 (3) T, A — A S TSNS . hIBi RS 5Ll
TR [ 4E 4 [F2. 4 (4) 1, {4 CPU [m] 2] skl th T AT 55, e AT 14T 25 (AR5 [F2. 4 (5) ]
HENZAT 568 P — N AR RS sR £ AR I CPU # IR, bl A BRI A A 245 RN 2
L EN . JECHENR AT [F2. 4(6) ], XAMEAE T R AT 55 A T Ui AR b T R 45
P bR iR A [F2. 4 (7) 1o

Low Priority Task

m-m' ISR

P
(4)

(3}

ISR makes the high
priority task ready Time

5]

High Priority Task

-

(&)

e

Low priority task
relinquishes the CPU

Bl 2. 4 A RIFR AN

AT 5 280 A ) B KSR B AE T L S i R) o iR SE AT % Dt N 267, (HIEA
Reiar, A%, WVFZIAHIRKIIN, BRI YN A PSR CPU. HiT)E R4 —FF,
AN 3025 280 P R RO AT 55 ) I A2 AN 2 16 AN A 4 B e = DL e R T 45 4 e 5= 21
CPU (IR, 584 By TN RS A1 I i3 B8 8 CPU

B, ANRIFRNLAVFEAMTSIE1T, HENZATS B IEGE CPU I HIAL. k]
DLIT NIBATH BTSSR SS 52 LA G ¥ CPU 485t BGA 254 v BT T HIAT 5% o 455 4 1 17 1)
KU THT G R, ABARATTHI, B LA AT R N .

2.10 W] R

ARG I () AR RN, BAE AT RIF R A% . A, w C/0S- I AR K2 Hralk
A AR I SN AR TSR R A B S AT 55— ELt ek, L REAS 2 CPU IFEHIAL .
MBI E RSN B R AEFIEN TS, 2aES5 1 CPU A FIBUILHE
FFT, BE AR 7, ISP R ARSI 2] T CPU M HIBL. W 2R kR 55
TR AR MRS ARG A, THWekin, Il T RS g, s g



AL TFURIZAT. Wk 2.5 Fios.

Low Priority Task

e,
High Priority Task
¥

ISR makes the high ,
priority task ready Time

a
-

Kl 2. 5 0] F2F R Y i

i T RIZF R A%, o R P SE R AT 45 AT A s ] ABRAT, mT LAA 3] CPU [l AU v]
IR o A FH R 38402 28 P R A A AT 55 20 e 1 I ) 45 DA SR AR AE

A5 FH AT R 5 BY AL INE, R AN I LA AN T B N 28 R 5 1 FH AN W] N R R
B TR, X — i nT DU B AU ok s an SRR AN T N R R B, ARG
PIAT5 CPU A I RUHE R L Ae AT 25 313, AN SN e 00 h i 5 A5 vl BE B iR . 255 1
Frik, AT R A R S R A I SR S AT 55 58I AT, T IR R T LA CPU,
B W IR S5 SR, AR e G R AT 5518 AT CR— 8 ) AN I T IR 25
1255 0 R GEm N I TR 19 380 T efttl, HAZRTAI . n C/0S- 11 &+ nf #IZF 7 Py %

2.11 ATEAH (Reentrancy)

AT PR AT DA AN L BRGS0 AN FHL i AR o R N 2R g AT ]
I A A8 T LU iy, — B TR LUJS ST RUEAT, mAR RN Bl A Z 0% AT AR R Bl
R AR, BIARRORAFAE CPU P A7 g P BMER o R 42 JR AR i, D280 4 Jmy A
TURY . REF 2. 12— ADATEAR R BB 1.

FE/FEH 21 JEAZEH

void strcpy(char *dest, char *src)

{

while (*dest++ = *src++)



}

*dest = NUL;

PR Strepy O WP RFd & N S EOEAFAEHER T (10, WO B Strepy O AT LA A
ARG5S AN AR 24T 55 U R B30 18] 2 AR S 5 (R it

AT E NI BRI T U AR P 2. 2 7R o Swap O o /MR R, e s B AN T X
AR . e, oS I REn HF R A, HOR T, Temp 5 X b H

BFEE 2.2 A EAZEBH

int Temp;

void swap (int *x, int *y)

{

Temp = *X;
*xX = Yy
*y = Temp;

FEF AT HALE Swap() BRECAT LIOAEFRMESS Rl A, a0 R —MRAIC e AT 55 IEAE AT
Swap(O PR EL, LR TR T, TRRATRERAERISIEWIE 2.6 . [F2.6(1)])% R ik
2B Temp COHEIRAE 1, TR SS FREFAE B R AT S mies, b W se s [F2. 6 (2) 1,
WAZ (BB 2 1 C/0S- 11D AF =L g AT 5545 LIS AT [F2. 6 (3) 1, miflse 4 AT
55 Swap O AU Temp W{E R 30 IXAHZAT S AL KL, SEHLAN R & (A & BT 10
R, ACHSE 7 BMER 4, X PESE 30 ARG Mt g AT 25 38k v FH P4 A% ik 25 ek 250 h 1R ZE
IR—ANE B [F2. 6 (4) ], BT CPU WAL, ARARSE AT 2513 LAk 2Lis 17 [F2. 6 (5) ].
R, MEEE Temp PHEAT N 31 AEMRMLSE AT R BAGIBATHE, Y B ET R I, 3, A&
IEHR{E 1.



LOW PRIORITY TASK HIGH PRIORITY TASK

Temp ==
while (1) { 0STntRxiE () while (1) {
x=1; ) _ z =1
¥ = 2; |.2:| t = 4;
—* ISR [ *]0.S. )
l
En-ra?l:&x, Byl (1) gwap (&%, &L);
Temp = *x; Temp = *z;

(5) 'zt

- *t = Temp;
o=ty 0.S. o }
} *y = Temp; |."']:,| .
: \_ Temp == 3! EJET.i_me]:llyl;J_] ;
| 08TimeDly (1) ; / } :

Temp ==

K 2.6 ANTTE A b EL
TERL X ARG, TR UE BAT AT AN BB . SR AT L
DN S TEUF AR S o N RE e P AN T 3N B 505 RS R AR T REAE MU A AN T
FLE 52T B R A L. WERAE ZARSS ERGEZIH T, AT AR s K,
JTEH
LA N R Z — BRI Swap () eRECH A 0] 5 PE:

e it Temp & XA JAifAr
o iiH] Swap O pREZ BICHIT, AB) 5 F T H
o  HME T R A L% pR BUAE Al FH ok FE Bl P v

R WA AR Swap(pR B 2 AT s 2 )5, AMES I X, Y (AR 2 IR
e

2.12 W TE] Fr R B A TR

A B LL EAESS A RFER S, AL SRV AME S5 I AT S Serf e 1) — Bt Tl
MR TR Cquantum) , RIS DI 75— MES5 . BAEON TR) AR o PORRAED AL LA 2%
PRI, JECPUFHIBALSY T~ MEF 2 A LSS

o YIRS CIF il

o CURFESSAEI ] T IE R A RN CAE M T .

HHT, wC/0S— ILANSCREIN (] Fr 4 A i B vk o I FH RS PP b A 55 IO S G 250 HL AR [+ o



2.13 &M ER
MAMES A ARG SRS, T IS N
2.14 2. 14 FABMER

MR AT R ARSI HAAR, MR NS e fERSIER RS,
VAR SS LLRCE AR IN TR 2 SRR Py 2 R I AT o

2.15 FBFMAR

MR HATE R, AR5 IPL oL PTAR I, WIFRZ A& IL e, S RN 2 i
G RIS e S B il 7L

2.16 LIk R B

{5 FH S I A%, D050 9B B 1) R S I R e rb R IRAS B 2 1) ) . (&1 2. 7 AR e
Mot IR . i, AR5 LI dom TS 2, AR5 2 st dim T4E%% 3. 4155 1 FIME
55 2 e THGRRAS, SRR SR, RS 3 BRI TR 2. 7(D) ], BEl, {155 3
BAPRH HLERE . AR ISR 0T, R AE 2% IR 1 5 & (Semaphore) (M. 2.
18. 04 f5'5H) » 1155 333 %59, HITHMHNZIL R E 2.7 (2) 1. HTAES
LLsedm, R RISk 2 G #IZF T4 3 1) CPU ALK 2. 7(3) 1, 4£45 1 Hifia
TR 2. 7(4) 1o IBAT R R AESS | WA HIEANMESS 3 IEAET A BEE, T s Us
S RILHEATS 3 A, 55 1 KRR AR, S 1455 3 Bl s 5 (& 2. 7(5) 1.
1145 3 13 LIk Eua T [ 2. 7(6) 1o I TATSS 2 AR SE s TAES 3, 11455 2 S5RFHI Kk
A Ja AFS5 2 FRF TAES 3 B9 CPU A AL LI 2. 7(7) 1 I T URIEAT o« Ab 38 B b BE () 4 [ K]
2.7(8) 1, AR 582 ¥ CPU = HIAUE AT 3K 2. 7(9) ] AF45 3 #1217 [ 2. 7(10) ],
HER OB 2t G 5w (K 27 (1) 1o HRISER, |58 WA IE A A~ &It e g
A FERREANME 55, WIEMES U, iF5% 1 53hfE s8I Es T (B 2. 7(12) 1.

TEIXMIFOLT, 55 1 ARER bR ERER] TAES 3 Mgk BIOMAESS 1 25, |
FRNMES 3 BIBUE A RIS B 6. TAESS 2 FIRF4ESS 3 1 CPU A AL, A4E55 1 IR
DU AL, AT55 2 4T45 1 880 T AN IEIR I 0] o 4145 1 FUTESS 2 MILE R A2 T I .

AERTERT DO, FEAT 5% 3 i L= B, $ETHESS 3 A He 9 o 4155 58 B3 DAk
2o AR5 3 LS AT 2w, T RV X PR AR S5 . Z2AF55 NN R VF3)
AT S5 L e g AIRE G i AR SE S e I 5 o SR SR AT 45 IR S R AR TR TR) 1) o
RAESS 3 I A TS 1 5 CPUATHIRL, MAAESS 2 kT CPU AL, FE1R 2 I R) 75
LRI AT TR 55 3 IR SE 2R, AR 5 AR BUs AT FH Ja A6 I Ta) M B4 25 3 AL 2e 4%, WG
JEHR 2 TARZ CPU W IH) o SLIE T 2212, A BTk R AL g s e, WAZRE B 3 AR AT 45
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e, XML A4k K (Priority inheritance)fH u C/0S—IIAS L FAR G4k K, — 2Lk
WIRZB LBk A& D RE -

« Priority Inversion____,,
4) (12)
Task 1 (H)
8
Task 2 (M)
(1) (8) ()
|
Task 3 (L) |
Task 3 Get Semaphore
(z) Task 3 Resumes
]
Task 1 Pree;ngmts Task 3 19
(3)
Task 1 Tries to get Semaphore Task 3 Releaserslti{e Semaphaore
(5] 11}

Task 2 Preieinpts Task 3
7

Kl 2. 7 P se g B 1n) it

2. 8 fRRE U P AZ S RE S Rk AR (1)U, 76 IR 2R BN RE . 55 3 1E
117 [ 2. 8(1) 1, 4155 3 Hil {55 s ASRAF L= o s AL LI 2. 8(2) 1, 4155 3 15 2197 4f
AL 2.8(3) 1. Ja ok CPUAE AT 1 #IRF (B 2. 8(4) ], 4155 1 JFihiaqT [H
2.8(5) ], 155 1 HiE L=t i 5 [ 2. 8(6) 1. b, WAZANE %15 5 B T4 3 A T,
MATS 3 MPLE R AT S 1 AR, WRE T2 BAT5 3 AR RTH R 515 1 —FF, , SR [ 24T
% 3 dRGuaT, A= R LK 2. 7(7) ], HEMES 3 Bat =3 s 5w 1K 2. 8(8) ],
X, WIIKREATS 3 AR GOHEG 5 BAGTS L ES% 1 FUiMiE . [
2.8(9) ], 1155 1 5 LA (K] 2. 8 (10) I HBEAT B AR SE MAEAT S5 | 54145 3 Z AT 4545 WA T
% 2 A 3R] CPU S FIAL, I TFthizAT (B 2.8(11) 1. VEE, /1% 2 fEM LK 2.8(3) 15 [|&
2. 8(10) J AT — 24 v RERE NFREE S, HEAEMATS 1. (T4 3 Mol . 7ERmfe
& b AR5 2 FUTSS 3 2 (A AT AN Tl G i e g %
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(5] (X
Task 1 (H) P
(11} |
Task 2 (M) |
ALt (7}
Task 3 (L) !
Task 3 Get %emaphore
Task 1 Preempts Task 3 Task 1rtl‘gfnpletes
(4) (10}
Task 1 Tries to get Semaphore Task 3 Relzases the Semaphore
(Pricrity of Task 3 is raised to Task 1's) (Task 1 rFéf%SUFﬂES]
i6) 18]

Figure 2-8, Kernel that supports priority inheritance.
K 2.8

217 fEEAR L

AT AR H A A NF, FUNSEN R M 0% P2 R, JHEITA TS
AR ST EL . ANTEESS ARPLE R T UMK —L8 . SEI R R L L5417 8RS A 5L 11X
PR K o BRI R GE R BORAE S PATIFR SR, FEANEERAE I — R I 18] Y e o A
ARG, AESAMALERATIC R, B EER 58 ).

— I BB HR T FRZ Ky AT 2 B RMS (Rate Monotonic Scheduling), T
IBCAT SR SE G o X AP ITVEIE T WA S5 AT R IR BB AN E, PAT B E AT S5 e e i
LK 2.9,

B 2.9 BTAES AT I L e g ieik

FEFPITIEE (Hz)
RMS T — RV -
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o JIHATHESS R L
FE55 AN ZE R0, AT S B, oAy A 55 TR B AT e 35 1) il
o  CPULMAUREHAT AL SE St v HLAL T S HIAE S5 o et il il A0 AT m SR <5
ULV
il — R n RS RGP A RS EAE DA AR S5 AL RSN 2 A, A AN
A2, 1AL, XA RUS 2 HE:

[2.1] Z%Sn(Z”” -1

XRESALSS 1 KPATI ], TORATS iR PAT S . Hefgifiil, Eo/ToAT510T
TEICPUR IR 2 2.1 45 (2"~ 1 ) (MM, RGP IMTSE. X TEI L MES%,
MR B AN(2) 0.693. IXLEAE, FETRMS, BALASHRIE L AL 450F,
JITAT A I 1) 2 A SR (KA 55 1 (RICPUA IR ) B2/ 70% ¢ TR, IX A48 A IN TRl 41
FORIALSS, ARG R8T LIAT X N TR BT A ZER IS5, S CPUIAI ] %A 21
100%. AECPURI I ZRIE ] 100%IFANGS, PG ASFE AU RE P b BT TIE i) A, Bk
BEROFTINRE T o AN R GBI — 4 )5, CPURI I N/ 60%1 70%.

RMS A o i AT 3 AR 55 BAT e i AR S5 2, (HER R 0L T, ST R 1A
S5 AR B AT 55 o RS BRI A5 RMS BERIRE, it BTt At e oy
FCr e 1o ARIMTHEMIE R BE e, RMS JohE 2 — M1 B A Al

#21 B TFHEFCPU BEAFEHE

E%ﬁ n(21/n _ 1)
1 1.000
2 0.828
3 0.779
4 0.756
5 0.743
e 0.693

2.18 H x4

ST 55 RV VR fi] A3 1 ik A G5 s 45 o SR a2 4 AT SR S5 Ao —
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Mok E) R, BEA AR fiREl. Srab DX, BER . PEMZRMN AR, AR Ak
T SR S o BRI H X VARG T AR5 10 145 B A e, (R b ZR R UEREANE 55 AE AL B
SCEEAE I RO HEE M, DU G S8 A AN B B . B 3L BT A N, A2 i A B A
e R T AT

R

I F B TR 4

o ZRIEMUES DI

o FfETHE

2.18.1 S W Fn I o Iy

A PRI SRR IR UE B, o B (S PR 1) AR G R W RO R . o B MEACRS R Y
2. 3 JJi7Rn:

FEfFE#E23 KPR BT

Disable interrupts; /%K H W/
Access the resource (read/write from/to variables) ; /*BL/ G/
Reenable interrupts; /T SRV R/

b /05144 BP0 VA RIS 86 I LR T OISR T B, AR AT, Rtk
4y o SRR w C/0S— ILREHIA 2V, SRV 4 AR FE 1 C ARAToh 5% ch TR P IT
17 0S_ENTER CRITICAL()fl 0S_EXIT CRITICAL() [Z W, 8.03.02 0S_ENTER CRITICAL ()
F10S_EXIT_CRITICALL ()], 3P/ U FH K6 P ik LR 2. 4

PSR 2.4 FYfH uCIOS_II 22 VGHFH B RIA B

void Function (void)

{

0S_ENTER_CRITICAL() ;
1% 7533 T A PESE 7|

0S_EXIT CRITICAL() ;

g, AN, SRR IR TR ANE R K o R &5 M A AR G A D ) 17 1]
B AR W SR I 8] o 2 53R B AR AR LA AR S RN AR IR T ok il Xt A T
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Hi 5% Ry Ak R A e sl S A S A (M ke AEARAIR LT, S W R T A
RAEH.

UERAE SRS AR, — B, R T 10 s R I ) AN A A A B 1) 9 v BT 1]
WA ARG WIEIR . HRIGRITE N AFBOC T 2 A JUFIISEIN N, | RSP dt
KOy mf . B, EARESN AR, R R

2.18.2 WA B AL

WERATH S A%, M PIAME S I A BRI, — 8 ELE L, e — 2 fAg
5, WHAZEEIE 0, AVFAESHILERRFTACIE . APk — A5 AT L5 0s,
H R R AR AR RO 1, Kl EFRVEMRAIE EAL (Test-And-Set) , BLFRAE TAS. TAS
PR T R TUAL BEAS 1) SRl — A B R W IR iR 4, B R AERR T rh O i TAS $AE R T
T, AR 2.5 TR

FE/FIE#E 2.5 FFMEH B BEIEZ R

Disable interrupts; K

if (‘Access Variable’ is 0) ({ IR BEATTH, ArE A0
Set variable to 1; HREATH, &R
Reenable interrupts; T T A
Access the resource; JOBLRPA A
Disable interrupts; <
Set the ‘Access Variable’ back to 0; THEEATEH, Frd&N0
Reenable interrupts; HFTI

} else { 15 U
Reenable interrupts; FFH thip

/* You don’t have access to the resource, try back later; */

/* BEEARAER, LURHE; */

A AL BE 2 A R AE 1K) TAS #54 (W1 Motorola 68000 A4, #h A IX 445 4)
2.18.3 2R 1k, R RS VI #R

WERAT 5 AN P W e 25 R PP 3L = AR B i 4, vl A 28 L SRR SRV 25 DDk
(Z 3. 06 L3455 Ul EBAIIT8) o WIREFIR A 2.6 Fro, Ll C/0S-ILIMAE 0, w4
S AN L AR S5 W] DU s AN R A e 4o VRS, BRI BAMESS VIR R E 1, (A i
AT o AU PRk T, Hr IR SS TR X I A XN S BIA T IR 551
FEFF AR, VA IUE SR AR SS D BE NS, WRZIE SR 0] 21 [k e vh 7 17 A 55

15



HBIBAT TR AT 45 V)4 T80 2R 8 0SSchedUnlock (), A% AT /6408 R AT 45 i b
Wi 25 1 R s R AR 2, WERAT, WA S5 Ul . BARIXFI G2 nIAT N, (HA %
JURE R AR I EAR S5 VI SR DR N P A i 32 2 (K S RE AL WU 55 IR R P S5 P i o A8 1B AT
FUI RS WA TS . Nz Mg k.

FEfFIEH2. 6 JHAEFH I LY, eI R % T H R HEZ.

void Function (void)

{

0SSchedLock () ;

/* You can access shared data in here (interrupts are recognized) */
/AR R B R (P WO TTA K) */
0SSchedUnlock () ;

2.18.4 {5 5 & (Semaphores)

5 60 SFfCH B Edgser Di jkstra KM, {55 E%Ebr L& —MA eI, £
B WAZ AT . 55 T

o  PEIIL LT IR M AE AL (A2 B 45 AF)

o FREFRHMIRAE

o AT AT NI

(B 595 9BV STP#IML Semaphore, FEAILAX Sy, WUt e A PFER, —HEfIR
(binary) FlTH 4 (counting) « 45 ) kA5 SR SEBR b FUBAAMEL O A1 1 K45 5k skbr b X
M HA—AL, XME S EREOAE S EAWY) . 3G Sl RS AN S . AT iR
TN Fe bR & B E AL S B (

W2.21)).

BRI, AT ENEAT N A, A E BRI . WG S AT S
AT R R, HEUE S U B Hemifivl, B s S RS2 frul: “48
RSB, WRMEIEERAE, AGE Y H9 R AWMENERE, G5 8L e,
HEHAME S 52 A MAME 0 F1 1 1, BUbifr e BfE S5 MG S ErE v LA
& 0 21 255 81 0 #] 65535, L 0 2| 4294967295, Wik 15 5 EMLAHLEIEH L 8 7. 16
PEIE 2 32 £ o BUAE LA, SEbr PR B T RMIERN A k% . RIS S = 00E, PAZIRES
YRR S B IS .

— MR, X T ARSIl =R : WA 4k (INITIALIZE) , 8 n] FRAE &7 (CREATE) 5
A4S (WALT) tB Al BRAEEERS (PEND) 5 454555 (SIGNAL) BR A £ 5 (POST) o {55 R HIUAIL I s
G RBYIME, SRESREMMTSE Waiting list) Mg A7,

16



RUEAG RS SRR SPAT A (WATT) B4 WRiZAE 5 B (BE SRR T 0),
WME S A 1, AES513 LAAREIaAT . WIRUE S I 0, SFApE 5 BAVES IS
el 5 RAESS &R RN SRV SCERpEIN, WERAERrIN TR 12— BOEEN, %
fE SRR, WEAHE S RIMESIEAMSHERIZTT, JFREHAAN Gk ET
SEAFEE I AR o

P55 LLRAR 5 #41 (STGNAL) BEBUE 5 WA RS AESAHE 55, 55 = E Y
MR AN 1o MRS %G 58, WA MEFHEAMLEE, F5EIE
WA 1o RIS TG S RBINEES T MES. 2145 TIMES, ZF/N
ot B . R S BAES W RERE L R EZ —

o EAHMESREAAGSHIMILL AN, BE 2

o I FITIRSERHE SR M MESS, B ERE G A5 (First In First Out , FIFO)

17 N ARZ A LI, SeVF RS S BTG I 8 R BRI 53 i) —Ff o {H 1 C/0S—
I SRS E e A R N 4 A I 55 LS TS AT AT 8RS s (i, & M AifT4%
REIBUAT 5 S T L B AR IAESS) o W AR 55 D)4 (B, AT H 10 2 Wl 34 < 20
WL » LIRSS THIRIEAT o RS B . HL2 e ot 45 & h L E g mifE 55

FEFF L 2. T 7R EAE 1 C/0S= 11 W] 5 5 AL B = 5l . S5 [ L iRdT A2
TE BRI AF A5 5 B KB 0SSemPend O o AR 58 IL 5= 50 LUS PR B 5 R 2
0SSemPost () o XX BRI ECREAE LUR IV E T liid . BRERIZ, MG S =200, €
FRZAE SR . FEN TR, 55 RBAEH0 1o MRS SR AL B = A0 AN
TP EIR IR T, 0 SR P R 55 R B AR S50 T — SR A e A SS RS A
G5 LRITHRIAT -

BFIEH 2T  BAF G TEMFELEZLHRE
OS_EVENT *SharedDataSem;

void Function (void)

{

INT8U err;
OSSemPend (SharedDataSem, 0, &err) ;

/* You can access shared data in here (interrupts are recognized) */
/SRR A PR REAT, (R TR ) %/
OSSemPost (SharedDataSem) ;

LS S B (BRI TTLLAG, W AVERIAMFE 4
FTERHLIRHE I 25 R BAT AT S o AT EIHLS AT HAH BLAS SO A58 0 s . Bl 45 1
TEFTE] “T am Task!”, LSS 2 ZHTED “1 am Task2!” A REFTEN R4 Z: “1 Ta amm
T Tasask k1!2!”
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FERXFEOLT, A S RIFA A T RBME | O 2R 558 o IR L, 240
FEHHTENLRAESS, Se S BN BEIE SE . & 2. 10 PAMES TSP A3 SIS TEFTENLAE
RIBL B s 0P, A AT BTG 2AS B P .

"l am task #1!"

i
.,

Acquire Semaphore \“‘\‘

ISEMAPHDRE I PRINTER |

Acquire Semaphore rd

A
e

"l am task #2!"

B 2. 10 FIZRIUE 5 RORAG 2T EPHLAL FI AL

BB, BEAMESSERENE A ME SRR BEE AN AT LUE ] BRI Z B, 25 2
RAME S o R LEREOLF, SRUAEE SRR, SAMESSAERIE - BHITAZIE N, JFA
FHIE S b LA S 2 ME 5. Bl ZAESIE A RS-232C AR 1, RARSSH
AR o) i 0 B PO BRI BN A 2. 11 B

VR ) B3 AT 3% i 2 [ B B ConmSendCimd (), BT = ANMEAS L Cnd 5 )35
(¥] ASCTT 55 4F i dir% o Response i [A AN BIN ) 45 o timeout FHBEE AN 8] IHIFR . 1
SR L K BN T) AR BE I AN R, DU [l I A SR o PR B 7R AR TR Y PR 2. 8 P

BFEE 2.8 BaHE54E.

INT8U CommSendCmd (char *cmd, char *response, INT16U timeout)
{
Acquire port's semaphore;
Send command to device;
Wait for response (with timeout) ;
if (timed out)
Release semaphore;
return (error code) ;
} else {
Release semaphore;

return (no error) ;

18



LA BRAE A & AR S A ] L . Bl 5 BAIEN 1, FonSeVrIE] . Bt
FEAEIE R D IR B RE 7 (IR AR LR 73 5 iR o 28— ] CommSendCmd () b £ I AE: 55 HITE I 15
B TSR, TG RAMUARIE i 2 IF SR N o 10 55— IME S A a2, BN AN IE“ 127,
W%:AE%Wﬁi FLENZAE 5 R EF R 5 AMESS R R T — A5 I e 2
*#,A REIXAS PR AR ﬁm&iﬁf% EINFANIR [P0 28— AMESS R 1AM 5

TAMESER T %G S E, B OAMES A e RS-232 O,

gmmSendCmd()

DRIVER p—M RS-232C

T?

CommSendCmdi) I

1 Semaphore

Kl 2. 11 FEAR S HEA RIS 555
TGS 5 8 TR T LRI D JLAMTE S BT . filan, MG 5 B B ph X FE41
(buffer pool), WKl 2.12 fion. P X FESITPAEAT 10 ANGEhIX, AF25 3 ik 7 H Hil g2 i
X %L BufReq O [ 22 X A7 35 FRS 19 2028 v XA AL o 22 X AE I BUE AN 75 221
T R 2 T X B L BufRel O K2Rl X IR T« BREUR BAS WIRE P . 2. 9 Fios

BFEE 2.9 Ml 5EFEENKX.
BUF *BufReq(void)
{

BUF *ptr;

Acquire a semaphore;
Disable interrupts;

ptr = BufFreelist;
BufFreelList = ptr->BufNext;
Enable interrupts;

return (ptr);

19



void BufRel (BUF *ptr)

{
Disable interrupts;
ptr->BufNext = BufFreelist;
BufFreelList = ptr;
Enable interrupts;

Release semaphore;

BufFreelList

MextT™ Next T—™| Next ™ 0

4 »
¥ 10 v

BufReq() |je—» T.+—-+ BufRel()

A
: . o / Buffer Manager

Kl 2. 12 THECAE 5 B

G P DX B A B 7 BT AN W G2 P X AT 55 SIS 10 JREH ] LUR R AT 55 -
META SR 5E T, IS IX AT EER, HEME S EEIT N AR ZhX R
FEFAE AR R AR I, il 2 TR 45, e OB 1) (X —HAEAR R T o ARSI e 5
—ZRIPX, IR OB RR L BufRel O KFLRITIX IR LS RSt . R ZE T X SRE
AR TR X AR (Linked 1ist) SRJEFAHE RN 1 BURBUAE 5. Xk
FAEMPIX A EERE ST BufReq O R BufRel () 27, 1 FH 1K P A bR BT AT-45 AN 7 o 50 P 35 1)
TN

20



AT RN T ko ABE R IR R A IS S RN 2 R 10 TESRABE IS 5
R B A KN TR o A ISR ) AT AN 1K F P vl e g B
JFrpibrR AL BE R L AR, DR AR . (B0 2.18.0. 1 KA IKIAITTRIkD o B iy ME:
FICE A 32 ML HEBA R, MBS RN 1, 5 MESE XA ARG 0. W2k
VERBIAE IR, XA B gk, AR I 8], SiAS SRR ROk L T+ 4%
T o EMEF R EGEAEXAMES AT W, 25 HITH Wi T Bl T SR, WX AL
FETF R AR Y A BE 88 SORATREAE A R AR B, I RO SR TR A 2 1, S AP RTINS
[ T S W EIR I 8], JXRRE B0 AT b B S S i T

2.19 Zb4 (8kFEAL) (Deadlock (or Deadly Embrace))

TS ARAEHIZE, FRPIMTSS o PR I B A R #8E . WAT45 T1 IEA =
YR RL, F4% T2 fEME%505 T2, TN TL W Eph= R2, T2 B ph=E R, T2WMES
HRBALARELPAT T, KA T e R il 1k A SR 0 I v A AT 457 -

o LMRRIART M BT AL T 2P AR
FITFIRE A2 F R 22 A B
o RSB IN AL AT S R

WA K Z SCVRHI T AE RS 5 RN SCRERpBE I, DU AR AEs. 85 fr i Rl 12
—EA, 5 RIS ERCRES, AR PR I H DU I AR QRS XA YA U
TRNZAEST, AR TR, R R R BT BOR AR ZAES RS,
FEMRAR RGP AL H L

2.20 [FEI¥

ARG 5 A RAT 45 5 TR W IR 45 TR0 (B e 5 o — AMESS D, X AT 55 R) %
AEARASH) o Wi 2. 13 fron. W, EIPH T, sk —MrERRE S 8=, X4
b RRH— I R A N —FE R R ARAIE B w4 I L) o FE RS R WL (5
HYIHEE 0, (555 H TR A FD M RRAEF ) [ 20 (unilateral rendezvous). —4™
TR 1/0 #8:4E, SRIESEE TIN5 1/0 BB SR I IRG FET (B 2 —/MT55) ki
549, ZEAMRAE S R 4EHAE FHUT.
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(o) o =

—EQSJ_-F_EEML.

K 2. 13 M55 BRSSP s R 2
R AR SCRR B S 8, A5 S EREROR MRS 2B F R TRER, ATRE
AR RAESAESEAF A FAFR A, MEBERP GO0 RS HRGE B R s Ref5
GEINAINERE ST

ass
=
%

o A SHSER IR ENAES RIS R ST, B
o KAFTURISIT A FAE R RAMESS

MRIEA R, RAF 5 PAAR R A A 1R B I 45 BRAE 25 T LU 24 .

AT S TT L B ANME S m AP AT . i 2,14 FroRe X X ) [F 25
(bilateral rendezvous). X[n] [F]5 [m] 5 n) [F2 8400,  Hod PIAME S5 20 B [A] 2 .

il G B FP R 2.10 th, AT EIRE R —AMES RE S A MRS
[L22.10(1) ], AREEREFIRI[L2. 10(2)]. FFE, M2 AMEL AT 21— M55
B AMES[2. 10 (3) TR IAUE 5 [L2. 10(4) 1. Fib, PIAMES S T HAMFS . 7E1F
55 55 Wi 25 2 IS BRAE FA ) [ 25, TR AE R W IR 25 AN Tl e 45— AN 5 &

P =

PEN POST

K 2. 14 AME S AU 5 R AP AT

22



FEEs2 10 R EHE

Taskl ()
{
for (;;) {
Perform operation;
Signal task #2; (1)
Wait for signal from task #2; (2)

Continue operation;

Task2 ()
{
for (;;) {
Perform operation;
Signal task #1; (3)
Wait for signal from task #1; (4)

Continue operation;

1
2.21 FHH#rE (Event Flags)
MRATS B ZAFAR R, B bR AR S R E SR S — R AR,

FIRR AL R A (RZHEOR R) AR W AT LU 35 TS F A T 1RD FRZ h RIRA ((2
BERR) o AL LSRRI 2. 15 FioR.

23



N

' 5;
\"-..- Events Semaphore
' §DR PGST’ F PENDP
"
i ISR i

DISJUNCTIVE SYNCHRONIZATION

' TASK }
"‘--.-'/ Events Semaphors
' 3'&‘”[ POST F PEND @
M ep 3
ISR

CONJUNCTIVE SYNCHRONIZATION

2. 15 AT T e SRR ] 25
ATUVHZ AN FA A G RE SR 2 MES . WK 2,16 fion, A, 8 4~ 16 M5k 32
AN AL A AR, BT AR Y A% o SEAS A A (bit) , LA 32 MBI 2 .
55 B T IR 25 T LAG SE— A AT BRI AL, MRS T aa SRR A T, AT 4 R8T,
T T WAME SRR LLIAT T, S AE— AU Fe R R AR I 10 o Al A 78 A7 A7 B Ak
.
WAZSCRF bR, SEBE A bR s B AT . bR & BRI F AR G S IR SS . Flhhe
AL B A, 1w C/0S- 11 H BT A ST Fiftbrids

2.22 B4 A B (Intertask Communication)

A IS AR 75 B 55 18] 1) P T I 5559 A 45 B) A TR o XA A B P A A 55 18] T T £E:
55 M5 RIS P AN IR A, Tl R AR B e B o — MES

FAREAR RN, IR RAIERE AT 55 BP W A 25 R P A2 A2 A8 o PP TR 55 Hh DR UE A2 1)
ME—IpEIE R W WERPAMESS IR R, A 55 SEBUI %38 5 (1 /N 7T LU 56 I
PRI T, Sl 5 5 (WIay i 2 2R RRE) o TEVER, AR5 Akt 2 ReAr & 5 b Wik 55
FEFFIEIN, AR S5 AN RE A N R A P T IR S5 R 0 T, BRAEh WP LU 5
T AR 55 AR 5 B R %A 55 DL W0 5 AN T R U R s A ) AR S O f o 8 S X PG
DU, AT LA B AL A B B BA S
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r"--."l‘

P T R ™y
(asc) (s
R
Events
r 32 hits})

Wi
(8. 160
(NEENNENN|

'&E — _mﬂ_ﬁ:m;ure E

Semaphore
&E AND s F _EEHD_..

K 2. 16 FfFbrk
2.23 74 B B8 (Message Mail boxes)

AL AR IR S5 W AS AR 55 A& oL o 2R 9 R SR B RV AZ e S, 2 — AR 2
Ak, I RZIRST, MRS S IR S5 R R LAE DR (RN TR AR
Bk FFE, A s AR AT DO AR RS RBOZX I B o A R A 55 Ao &
LSS L5, IZSREHR [0 A BB -

A MBFGAT AR N R IEAESF A0 S AR 55 51026, BT B3 2 552 DR A ISR A2 22 £ 1 49
Hold, HAOCRBIEAH MRS R, HRMRE R i, WSSV € SR
HEIN, SR RN G T, MR BAARENZIE R, ARSI, JFR P AE S
A SR N A R o T RUBONBRAR R, B R SO MR A S A R AR S R b L e S i i)
LSS GETILELD » B 2R BB G RS IS5 A B 55 G Tt se ) « &
2. 17 /REACTH RN IEAS o A T F3RosililAs, 55U MRS THN 88, oF 88
FINIEC T RS E N A BOE M, BMES HeT ASE 2 DA I B4 (Clock Ticks), KT
CREEEIDVERS i =R

PR — AR AL DL WA i 55 -

WA A S TG, RS B dse W nT AT, thn] ABAT I S

B TR A4S (POST)
SEAEAT T BE N B4 (PEND)
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o WIRIBANAEMNE, MUY . WA EEEWE, WAES IR
(ACCEPT) , MR [FMCHSZ R &5, a1 B8 A% A B ETH B

T R RAE e w] DU A IO A5 5 R . BT R, Ros SR LLEA], i
AWK R SR S e AR5 .

Mailbox
PO _ PEND o,
X0

K217 W R HEAE

2.24 JE BB\ % (Message Queue)

MRS TS KM E . 1 IRBANSISER LR MSAERE5 . Wit ARt i Ss, 1155
SRR 2% R T LR — 40 R G B B3R ED) N B BAS o R, — N M4 T
DLIE I Y AZ R T S A B R A3 213 R o RIEFIERIO B AT 5 4, AR i Bk ks o
R FRET R M M N 2. B, Sedt N R BB B E ARG T4, Mg i, 114556152
(1) B gt NI R BAFI I B, BITSERE S H J5U0) (FIFO) o 4R 1M w C/0S— I B fu Vi H i 1t 58
75750 (LTFO) .

BAT MR IRE, 24— DAL IAE 2 T B A0 BB, BN B AT — 5k 4%
R BT R 4K (Waiting List) o WHRWEASIHEA NG, BN ESESS, %45
TR S5 AE HE R TN AR AT S 5038, HRIAM AR, W, WA
ST 55 8 AR R IS (R 1) o a0 S PR N 1] P AT 55 e B BN B AT 55 mlidE Nt 28 Ot
TFURIEAT, [P RS, 55 ISR TR . — B — 3 BSOS B A, i3
SRR A B AT S AR e P S AT 55, BOR S S N S R BT 55 51 3R 1T
%o B 2. 18 IR T IR S T RE P WAL BN B A . RS KRS 1 T RosiE BBA
Fll, “10” R BT I 2 T LUK 10 2535 8., YU 551011 0 RORT4- A € SUEBRT, Kk
W, HEHEMEEK.

S, PR BRI S A S R 25

TR BAFIHIAEA . BABIRIIR AT &5 R 2

T BB BA S 2 (Post)

SERE— VY B 2K (Pend)

W BAZ A 7 BT S5 T LA 2V B, AR Ui AF 0 2%, WAL A 1T 4
FEEE (Accept) o WAL, WV S NBR A EGE o A7 S 0 R RS 0 (93 R ARG
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HFTR I, SRR

Queaue
Interrupt —=—"™ ISR | _POST ,, |10 —XEEND—F @
- Al

K 2.18 W4 EBAF)

2.25 diy

HWE —AREECENLE], S CPU AN Sb AR T . il — BN, CPU fRAF
P73 (84 R) Bz (Context) BV 7 B4 R Ar A7 A AR, BRAL 2L T TIORE )7, B8 Hh T ik
7 RE (ISR) o WSS TREFP AL BE, AP SEpm, REfylnl 2

o ERIFGRLT, FEHEE AR
SR AT P LT 2, T B R T T 0445
o TR LIT R, U BRSO IR B O 1 5 TR EAT

FTETS CPU mT LAAE S AE R A AT LUARBE, 10 N 6 Ak f b 20 25 34 4 AN I b 25 )
(Polling) /& A FHAF kL. WM ARFHKIES: Xl (Disable interrupt) FJF ot
(Enable interrupt) u] ALl-f ik 3328 AN mi B sl i 3 o W /6 SEEIEER I Hp L DG e BB g i) R
TR . SR IR R rp T SR N E] (L 2. 26 FRIBTSEIR) o S RIS TR) KK T R 23 5 Dl rh b 25
Ko WAEFREE— M AV IHRE, 2 VLA W RS I, b 3% v] DL ) — AN BE
B R, RIS T A SRR R, i 2. 19 Fios.

2.26 HHTZEIR

TS SN P A TR FP T T 22 Ko I 9P S R e AN X AR B
2 NTHREE ST, TSR AT 2 S IR . e TR R, PR . op
Wik iR R IA (2. 2145 H .

[2.2]  HBER = SRAPBEASI TR + TFHGIAT o T I 55 7 R 1 55— 5 i (X 1)

27



TIME

L J

TAsK |
|
|
ISR #1 I I
|
|
ISR #2 I |
|
|
ISR #3 .
o
I
Interrupt #1 y
KK‘-
Interrupt #2 )
Interrupt #3

Kl 2. 19 Hhir ik

2.27 W Y

HH T ) R SC A AR W A A BT SR BIAT P FR) BTl 551 R A Qe R Ak B A v W 14
I ) o BT 2B i) 6 455 e b BRI A PR T (K 4 BT o SR, AT D AR 2 i 2
P17, A5 CPU [KIR AFAF A HE A HERR o IX BN TRDRE R A1 Hh W mi 2 I ]
XGRS0, DrAr 3347 UG SEEIAT R AR, o Wi 2 I 8] £ [2. 3145 M
[2.3]  wRIMrm IR TE] = FRWTIEIR + fRAF CPU P a7 A7 % R I 1]

XTI R A, TlAC PGS DR AT A BT o A7 as LU, TP B R TR 557 R e AR 4
IS RIPRAT o AN]SR 70 PR ) v Bl i 17 I i) R 8 5 (2. 445 .

(2.4] Ry TE]) = FPITEIR + fRAF CPU PA B3 A7 s (A I )
XTSRS R AL, W ESEAT AN I R K, 12 R B30 0 P A RIS EA T v Al 555
fEAF AR AT LARER R W ik . 0T 1w C/0S-TT 6K, XANMREUE 0SIntEnter (), W RIRF
RPN A% (R o Wi 2 IS ) ik T2, 5145 H

[2.5] hrmNY, = tHIREIR + fRIF CPU N B A7 ds O H) + PAZ BORE A TP BT iRk 55

28



PR AR PR T I 1]

HHT I N R GEAE SRR DL RN TR IR TD, - SRR 100 YRHPAT 99 IKAE 501 s 2
YIRS T, U e S T R 250 wes,  SLBRBTA Ay T R N RD A2 250 1 s

2.28 HlTPR 1A (Interrupt Recovery)

HR TR S I 8] 5 SCOA Ak B 8 30 [0 2 W 1 RO P AR BT 5 S R I T AE 1 8 R 8
TR IR TRIAR 5, AR CPU P BT A7 e (1L K IR TR AR T+ Bl 3R [ 4 (R I 1]
T I 8] (2. 6] 4 i .

[2.6] WK EINTE] = P2 CPU W IBAFAF B fELAIN Ta] + ShAT A iR B34 (R I 1)

AT G 6 R G FE, ASTTRIZE R A (10 b W b SRS TR AR frf o, AR CPU N 3y
A7 A (EL A IS TR RN BRAT PP R [l 95 R IR T, s s [2. TR

[2.7] KRN TE] = PR CPU W IBAFAF 8 fELAIN 1] + ShAT iR B34 (R I 1)

SFF Rl IZF R R, P RER B AR A—, SL, AEHR RS PRI IR, ER
A SN AR R 8. E n C/0S—TTH, XANEREA 0SIntExit (), XANEREH T9f
E WS T A P TR . W T ik (R T4 nT DUR [H] 214 rh i T 14T 45 4%
), WAZEHE S, TP BiIRS TR ISR (4T, &AM — Mgl s TS5t

TR A, WM R T S AT ST IRISAT « TEXFIEOL R, B T 4T
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