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ABMAREFAMES T ARARS AR XE, FHESTH. Fit, &5
MECEBANMR ERBERENRN. X—HE, RFUAATLCEEH
ML, RUAHLERCHCH+EAZIF BN EEEE,

RAAMF—ABERMBE KR, EFE-MESHRINFLZEMEHER, Bl
Y—FiFSWIEREREE T L BE, EFTEYT. TEVEELT
TR, ERTFA—TABRE ABF AR, BREACESN. mCIESMH
BT,
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—

us CREBSRBM. LATBE, m%&~#mﬁaﬁﬁcmﬁﬁé 5
HEHLZHELROCERER, 25, CEMLMETELY, RULBRERT
DERT AN AT T AL ES BB E00MY. T, B2LRNES
EEALKERA, s RE CIEERE T RIE?

LHCIER E
ERFEES — 2, BTN KL MERIES. EakfEEESE
BEEAN, CHETHAXBFARABRENABSHELFNREY, HFaskE
ERIEEHERNITL, “ERONEEAREXNESNUEENNHE RN, Tk
E. Kernighan # Ritchie f£{h {14345 ¢(C Programming Language) 33 &Hik
4—Bik:

CR Mot " 65T, ANMPRAIFTHL2TTFHEL, € AALN

FCHETTUAEX S HHRMNTAREYFR  AEFHBTPEFRE

FANRFEIREN LS L—R,

BAOERORRIEETURC—H, AL PHHEEEERRER . BANRD.
R, RECAEEF R BMEEEAFTRE.

HBHARIEE

B, CHTIERBARBHFAERANKE ES. 2L HEMEREHSR
—TF, HHCRIES. C++iEgmAdaiEs.

ERPNEER, RAXTHRAERLEFINCRESKRES. XEMERFA
RJLASE 2 LR B PR T A, SRR ARNI. BT ERMOKAHERR
Rz it LRIESTHEBEEA. AN, BILER-THLERMTH
EERFRLEGEREE. CRIESAERMESEESORE, 8% AE
MELAERBEAERERRE, IAEHRXLERENIRABNEE.

C++ R CIETMIE M RMEE, EERARERF AP EBEERIET. B
OIESHERCTE2— R, B2 C++iREE T FAFA SR MU m M R IR
BIhEE. X SRR BT A QA F A WEY . (AR S RAL T AT
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- - . ]I'.
FRIFIIAERE , FRELC++ &,kﬂ@ﬁﬁﬁi{ﬁﬂﬁiﬁ’ﬂﬁﬁﬁ% ’—Eﬂﬁ'ﬂﬁ%ﬁfﬁﬂqﬁ%
BH BRI B )R, =

Ada g — P RIVIEE . PUEMC++ T 240 Ada TR F EE B
TR R R S E TR (TR b 0 o R B M A [ b (Ada 83
MAda95), (6 Ada A fEFS % fufizs Tk W8 2 SR8 R a5 0 . B Rt
R X L F ARk, R ERARMT, AAY C+ L2k, AdafiR
L e el LA Tl A B ERIH & T 1R

HXEPEF—MHIES

S (L5 BRI LB & B £ AERR R —FE 2k FE DI, I
MASMEX R&ESEERRREREEEENAM. B8, #BRAATY
SUETHEEA T LGEAE K. Rl (RHEE R R R EE) BB [ ik
i i .

RAR. CRAA L FRARBENBOEL, XEFH AR, 8 — a5
TRMCHEH), RN iHeLEREHENCHXLOBENTE L. 48, FH X
FCHRBRME G T Cr+. Ho0, REFERE MG F I IR AR
WA GARNCo+fptt. CRIEESABENHFE FEMLTE, ERERR
B MAER. BRAEHINGTELEZE - T HTNRRESH, A&%5E
HTHIES.

PUBEFBRAEMC, Cr+ MICHIESHEHH N, ErRMIEM KA K
frofkd 2. FAEAAMERLSZIEHE. REEIMERSE HIEEIRE
B, ATLAR LY I KIR REHIA ARG E . R TR S & F 2 00# £ i
&

x T8 4 By — 15t A

KT RBHEELAELSH LG B%, XfFERRE 5B
WS E AT XA IR & L AT LA R 18 2 — S R & T AL FO R -
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R

i, MAE, ERARBEMRLT, iz%ﬁilﬂﬂi‘gﬁk_%ﬂﬁ%%ﬂi"ét,
bn PC. Mac 1 Unix T3k b 3ia 7 il BASRER B L.

EELEFE TR AT R RERS., EniRCLmEn, kF “#
BI” RARRGE 2 —FRE . TR THHRER, XERESHEHLEMN
Bl. BEREAZ T HAEENRE, REERBEE—TSHEERERTH
A RER. B, REBATLMERAM BT RE—BE. Dbk g,
e EniEE.

HT R —A R AR AR SWEE, REAH BERE - PHOTES.
EAMERE — 16 R (Intel (I80188EB, £2). BERAMFHES (128KB
f RAM 01 256KB () ROM ), A 2% WA . B fndh iz ing:. SaEma
WL A Arcom $5 8 B 4% 2 B35 10 Target 188EB . 35 Fixk b b # 47 1 &nfa] 25 e
FIE B LA ERF “Arcom [ Target188EB”,

MERALEMEZ S HWHAE, FHREERTHRERNFBRERAF. &
B, AREESAREBEHIRERANRARES LR. ATXTEMB, #R
AR RBIR RS THHE. ATRiEE LA ERE. 8—HEAXRENELR
e A —HERY, T RE— L0 7R BB AR R — R LRI A .t R RE
ihe " RIEAMRAFRSEHETF BEN- - HNEFRIRT LRRGE L.

FEER, ERDE “HMESF" EEREXHREAAE. EREERNEAHR
EZRHRBEEITIE, XTI HRE,

2 Imel$hB0IBREB R BAF NI HEAXAKA AT HTH 80186 hk AR &, B
§3 80186 & IBM &) § — & M A H (PC/XT) # B 58086 4 @B — Ak RE,
CHARAREREM, A %IBMitit T—A2F (PC/AT) AN RABHR
80286, R EFMA LMY, HILFAH Intel fo AMD 8380186 AR A X FHLE®
BATERNKD,




58
REE—1
BRALERF

2E! WHBTARBELTRS., CHARLEVEREN, &
ERMAd KiE., CRREAZEAGKEIL, HeFH A
WE, BREAN, Al AREFHH K.

— Ken Olson (% - #4544}, DEC 22K, 1977

EX—EERNEEL T OFEEEAKAXSE . AT HTFEEFNRLKX
SR HBBEH LH “Hello, World!™ il FEA £, EIHEABEINE, RS
RiERFERBENED, FEFHEKBRRERNEY. FERQEZFE -1
RFEORE, ERTROMEERNS IR MAEOETRITREFERE.

Hello, World!

HemAKRARBENBEAR - FHFEFG, REERPRNEBRE LB N
“Hello, World!” . 2 XA @ T TREH — A AR, AT CHEALAED
A MEHERIERBER P ESRAEFF A E 5 E TR R . 5X
B SRR, “Hello, World!” S[LAEA R RARIES IR FESH— 124,
FEME, MFEERXMrERR, BARRZGTREART R E TR
MHENEST. ABEERHARASL D, BELEEH “Hello, World!” 8
F. M EREqASIIBFNBRARRGED. XAFTRAOREHER
& B AR — 8o T A R I dhi —H 5.

20




R - EAKXEA 21
—. |
f7%&, “Hello, World!” RHIfa-SHRE, ﬁ%?ﬁ—mumﬂq—ﬂ%&@mmﬁ
. ﬁmiﬁﬁiﬁ’]%ﬁ)ﬂiﬁﬁtﬁ’l—’“ﬁﬂﬂém&ﬁ@-ﬁﬁ L%k%ﬁﬁ‘]&)&.
ARRGHEA T ERERER UM %S, NERMNEFERENAE,
BELEERA - BRBARERF, BiWARTEDETRRBXA 6. X
—THRARGRE RIAES R T HYAARERN TR,

REERRNTR BT -/ F 5 THH L& BT MR AR TR I 4,
EHANBEFRAXSZHRERIR. RHRIK, TXFH4EEM “Hello, World!”
ETOITFROREE, FAZXITBEFREREET. EENHERENEFE —KR
BT AR R, SEM—ATREEN, B0 HRAR B A BB,
R, FIEHEFR LRSZERTHAEFEE B,

BARBFAERABRE LOARKEACH HER LI EAK— T HMEMN
FHE, BT RBOREESNESE, bragiBET 2 RRBREzRE
*. BREEREREEE . B2 RO printf()F scanfORALERE F 5} ¥ % fiOHA
MW EY. Kkt EAREEEAREESNELFZHIA. TRXH2mE
BB A TR R E S AR B R AR R R RIF S BOE B 15T 2R

B —EBRkhs LA E —AEIEM “Hello, World!” £, #x, #
MBEEEE-ATETHRATUEREEFMCETIEE-BESBOE—SHA,
ENEEFRBNNES REEFENCHAVIEE B ERIRN— %8N H
W& RS, EENLE "GEFEMMA" EE, KN4 BLELH— 1 “Hello,
World!” BF. FII0N KIRHEEFIEE LRS- T RARXREREL FXOER.

WERIRF Gean)

FERAVBL A EP BNk A X RGEBE VA AT LABR A HRLED (R
RRE). BUAKRA—TUUIHz (2 1) SRR LED (R 2HE) HEFE

= SR, ANALNRBLLREEH, ARF T HeIRARLTUARTEH M —A
FARKY, AEREHTL, HLAAK, RESTHAAFAKRHALAT A,
BAOHENE, PRELEHAGE, HERFTLAAGRTT,

EFEl: BLAEE,




2 R 3
#{L “Hello, World!”, lﬂzﬁx%’@ﬂﬁﬁﬂiﬁ%%o -ﬁﬂ?_!;i}]_i#jﬁﬂ%—:‘l’ﬁﬁﬁléﬁ
¥ — A LED U@ % RA JLIT C LG 1ers, SELETERIRMN S Bt b,
B B 4 LT A M A S R SEERA LED, FLUS R AR E A BEBHEM.

LEDNGRIFN GBS in THn. 2B 5@ #F LR, 7, BbE
{5y Sl Rl FnRE = X Mroggleled( yfndelav( ) 0% ELED FI0R & F0145 il L+

j*i**ii*i***i**ii******i***l****l*****************************i*+******

* Function: main{)

* Description: Blink the green LED cnce a second.

* Notes: This outer leop is hardware-independent. However,
* it depends on two hardware-dependent functions.

*

* Returns: This routine contains an infinite loop.

***ittii**i*t***if*i—***\ki****’**l“!‘t*l‘!!*!t*!’l’***t****i**i’****i’******ii-*,f

void
main{void}
{
while (1}
{
toggleLed {(LED_GREEN) ; /* Change the state of the LED. */
delay {500}, /* Pause for 500 milliseconds. *f
}

H /% main() */

toggleLed

& Arcom FH s R L. AFA LED: —4£]—#. §4 LED Wik A& — -0
M2 VO MESEES (5 R/ PILTCH) W—AM k. X% F &M CPU
EE-—-TEFR, exkEaE T ERSEG 8 A VO s[BmaiFiRE. x84
31D A T —AS PR O 2. P2LTCHH 77 2% B0 B — G 30 Ao b Bz 170 S B AL R
BRE—#. tin, £6iFihhiT4E LED mBE:

#define LED _GREEN 0x40 /* The qreen LED is controlled by bit §. */




T F - EAXALR 23
f’*’xﬁt

it i Eﬂummmwﬁﬂwmﬁarf AT T ELED IR &,

@ 2-1 B, 4 P2LTCH mafgeuﬁimﬁ{ﬁwn;t— -’Eﬁ"ﬁﬁ%(}lu LED 4T .

FeLLd O

21 Arcom EB§&#f -8y LED

PALTCHHF 77 F 6L TVOR MW — e B R 1, 12 4 0xFFSE. T R, 80x86
SHEBMVOZREMZHESREEHLRIESES inMout £#E. CIBER
AWML DHRIE. BEMNBHRERLE RN PCEGN KL Fdosh BM)
inport()flowport(). MEBEHER T, BMNTLLA S I AL EHNETRRAAE
FRIFAEHAERY. T, BAENEDOSHRBFN—#Hy, RONLMAES
EH SN eNERMOALESTHE. BEB0EL, RINTESL—-18BF
BN EBEN.

FEFH T R Arcom HLRE R 3 R (R E (TR toggleLed (AIRRM L H . bR
MRERBE RN EPILTCHEFERHANR, VR BEEHINLED ML, B
EFESAHFES. FRESEBEAREXHARERCHEEH, ki $ils
ML RIES LA, XFEENAEMNRILSIES (inline assembly ), B2
- HEERFART TR R&HCEREARMS RN SENEHRT R, R
A EMERLRES KT (122).

#define PILTCH OXFESE /* The offset the P2LTCH register. */

i 2 REIA, EHBFBOAETRFERAT~He), £ ATH %R 654 Borland
C++ HE B i £, Borland BRI RZHAETH. CIRALBRFEIRARCH
Mz L Ffef i,




__‘-'_'_'_/_‘_;—l—'_/_/_'-'_“lll
1
fiti*l‘\kfﬂ'k*!t!**t*lt**ti**ttttt*i*kt*****k*&':':_*i***k************j*i**k
* I| ____—__- =
| AT
. Mo
* Functiom: toggleled()
L]
* Description: Toggle the state of one or both LEDs.
w
* NOLes: This function is specific to Arcom's TargetlB88EB board.
L]
* Returns: None defined.
*
*ii***i****i*l’l‘i!**n*!tt*w**w**!‘t!**t**i*****i**i’l‘*k*iii'*l‘*i**I‘***I‘*!*;
void

toggleLed {unsigned char leddask)

{
asm {
mov dx,
in al,

mov ah,

xor al,

out dx,
¥

P2LTCH
dx

ledMask
ah

al

} /* toggleLed{) */

delay()

,*
’l*

/!
fl'

/l‘

Load the address of the register.
Read the contents of the register.

Move the ledMask into a register.
Toggle the requested bits.

Write the new register contents.

*/
*/

*/
*/

*/

#0110 %E EA D LED f5hfE Z Bl KB — 48 (500ms) pURER . X2t 7
MT RN deloy IREFERATFHHAKAN. ENARRIUZDITNSE S
te b i R M AE R IR, 25 X A S 8BRE B CYCLES_PER MSTERE G B0 T
EHE M A& EH while BHR BT R,

f******iﬁ****ﬂ-*i****I‘*Ri!*t*****i***********i’*******l!* LR AR R AR R &L NN

*

* Function:

*

delayi)

* Description: Busy-wait for the requested number of milliseconds.

*

* Notes:

The number of decrement-and-test cycles per millisecond

was determined through trial and error.

dependent upon the processor type and speed.

This value is
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* Returns: None defined.

.3
*iitki‘t**ﬁ**iii**ii**l‘*t***i*i***i'ﬁ'!‘ﬂ'ki’*'ﬂii***i‘***l‘i**l‘****!‘*********'I
void
delay (unsigned int nMillizeconds)
{
#define CYCLES_PER_MS 260 /* Number of decrement-and-test cycles. */

unsigned long nCycles = nMilliseconds * C?CLES_PER_gfiF#ger”*;f’F_1

while (nCycles--); (E L LN

} f* delayil} */

|

5@ Axm g oycies PER MS, R TOERE | ES R TLIATE B
R (nCycles-- != 0) BBMKE. ATHWEIMEEENT SRAMEM R
B, H T - AHENGE (RBAUREE2005%), ARERFNEARY . &
FHizfr. LEDWEAT, FEMEZW IHz 8, RIERA— RN EREM
CYCLES_PER MS tE T — &R 5/ B0 IR & 3 N M R EGE 1Hz Y1k

BRI, XMERNGLEDEBFNMANTT . F A ABRERBAN LT
main(}, toggleLed()Mdelay(), InF IR BT X AN B FEHBIIRAXRERE,
V7B AF AR AR AR PR C Y, LB B B roggleled(), 3 f5dk CYCLES_PER_MS
WHE. L%, RINE[BRMITEITBY, REETHERLIL. BEHE.
R - AHARETREAMEERARRERNER.

FPREFRIER

EABARRKENEMHRENESSEFNA T REFHE N, KEKARE

EAE _ATRETRAEREH dmeh Y AFRET S S TEREThER —
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BT . AL T LA RARE R Dhie B2 #— T KM IEA
kA ELMEENILIAEBTTE.

XA R A A EFAME R, BERT G, RAREEFAHYE
i AR R AT A MR XS RE R RS - RF
FEEBT T, TRLEDEHINMEMmARLE M —KRE, BhirfeirEic T
24 roggleLed()F0 delay( i) R G E— A TIRGH Bif.



kA% | a5 —z

QAR
| W EEREL
e

i )

%xﬁemﬂ¢ﬁﬁmzﬁﬁﬁﬁ%ﬁ#&ﬁf%&ﬁ#?.

RAFAR—H LN, HHKEFNEB S LAERMF.
RE-AAPAETIAXTEA, KRESFTHFrsk LR 2 mes,
ATIHEE B RARRAETHRARNAEFTOFBUEN Rlotd ¥,
Riats g A RMRALE, ARZECANBS At
EHAHRSERNETE DR Y T,

~ Richard Stallman (W24 - W # ¥}, GNU LH G #A, (GNU £3}

FEH. BNESFENEROBFALERARZE LETHES SR, Rih
SURHEXNFELR, #ATROMUBES & ‘GREE— /I RARER" B
PRMASELED BIF . AT ZA . BANEL %, AR ZHHER
PRLARE A HESRE LIEL R LH EX B S MR- EGE o B
M. FEMR, — 4 TEAHE SHIT S0 A0S E Rt KBRS AEL
LART A SME B2k 1 01 3 IR R

:lF SuK s

ZHAR TG (target platform, & 1) BEZFREF K LR ADKRSHE
& XA EHERREAERS, BASLTATURBRFEEFHEEMBERS
FEmfHE. flm, mRRAFTAERFERTEETDOSHIBMEAPC L, I

21 RRAFAT, REAHFE RHEMIBGEAEORE SR RETFIRAH R
AR FRNG—4, AXERAT. RARARFLFRAAR. M2 EGAK
FEHARBITEARAGRES,

27




28 [ AE

AGEREERALLE LB H KB ERTES M) SRR RN LR,
MER—HH, RARKEAE LAROHBREERUERE. R, HFP£4%5
HHEHAMAES R ETRAXRRNAEDIR.

FEIREIB AR R A 0L 3 AT TR J:Eﬁ'lﬂﬂéfﬁﬂ’hiﬂif;fﬁ,_,’\
ARTFANSR. Wk, B R HHLmuRFLLRI—1 (object
file), G, F—H=HMAE BRTEEHRER - TBRX F|= EM L E—
E BT (relocatable program). &Jg5, £— Aﬂ:ﬂ;iiiﬂ:(reloﬁh&n)ﬁ’}ﬂﬂ

L BERBEGES L RES TEEURFENE M RHREL. B PmE
FatR —AAILUETESRARRE LA R E A7 Z ot SRR

B3-1 50T LR ARBKERF RSB, ZBS, =M PTE D L2 TRRA,
EHMEMERRA THTESHRAAEMIAL. 8—1TFARXTRBLA-THE
AR ARA A — A e A EHT ROB s ZRA X TEE LA
pdidiok Bt o] SF

831 HARRAFLALE

AR T R BAE — 5 TR~ A RN E R R RS
B. ATREIXEFERTEN CEHER—&PCH Unix TIEYS) fBREEAX
5, RIKFEREH. RAFR, BiFS. LS, SRIELSHREIT
EEXRLERSRE. AARERARRE L. T, REENEXLEFRN




ik, S feg i B 29

HRALFE Lisf7, BB TR AEAMGERTE TTLEBRRARRE L
IEFE 7AYol P AT 2t fink . B 3-2 BoR Tix MIsERT R 2.

* gcomplles foo.c
* asssmbls bar.ssm
» link foo.o bax.o
* locates Eoo.oa

wEALRE
EI:’DDD
HiR1l
AT 1R LB ARETRTRAYRNES
HEATEENFETA Fik AT RE '5""'|=-",- W TL ¥ '""'1

@32 EHNANEHFNNUA

EFEMT-EREEEHONU LR (H@iddh. THE. BES0ELE) &
Amit. XETBERARKEFEZA RRERERLEE, BAHTIEREIE
fI(EZRABHREEEN), MATIMIHXERERTTHRARLESR. RS
Rl o3 8 TR MFHE R I — SR IR E A BES: . — BRSIELLG . RN
MR T LA BT LI F & TR .

iF

FiERM LEEELERAATIRNBESHETOESF, iz A% THLESE L%
AE—RFIBREN. AXHELE, ~MCRFORRES (FRIALAHZH L
WESHER") ARAERNGT T — DR BTN W IR S FF 8l B3
RRERET R, X —HEM NS HEREN FRESNCHRSE. XETA
GREE—EBRTHRARKEFELRNE ISR,

S, B-MLHSHATRRILEIES . IUREEEE—TL ARG A
FRLCRETERFNSIESR. ERARRENFRT, RIEBLFAREEN L
BT, BRARNRATGSITRIEFSLRMT2EL. ~MREBETE—IHHE
BUEE EH A D -4 RGP RN 4% 2% WM X RIFHR (cross-compiler),
{8 A2 Xk 2 i A NEEFE R0 B 2 B 4T -
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GNU C/C++ Fi%ds (gec) FUHRE (as) LR EAS ST 88 RGiE
aro AIER XEIFSHIM R E TR LHEE LM EN- Bl &, ®3-171H
THELN—EAATHRNENMBHEN. D2, YN B EYEEFRZ ALk
MR, xR ATLU R B I RIA &,

GNU RS HNENNBIEN

£ 3-1
INFE B #7401 & )

DEC Alpha Digital Unix
HP 9000/700 HP-UX
IBM Power PC AIX

AMD/Intel x86 ({¥ % 32 ,[_.Jz)"__--—'

Fujitsu SPARClite
Hitachi H8/300, H8/300H, H&/S

IBM RS&000 ATX Hitachi SH
SGI Iris IRIX IBM/Motorola PowerPC
Sun SPARC Solaris Intei 1960

Sun SPARC Sun0O$§
X86 Windows 95/NT
X386 Red Hat Linux

MIPS R3xxx, R4xx0
Mitsubishi D10V, M32R/D

Motorola 68k
Sun SPARC, MicroSPARC
Toshiba TX39

TEBA LR CICH++, iTRDRM 2538, TXRESHERBEL - HX
o X RIEFWESRSENBSHES EMPARNS AN TERIX . RE
Hin X E T 8o TR Rn, caRTRER ST, Kbk, BIRXH
MR ERE T EXBFOA Y.

R HAETRRE—ARAN. REOHEESH. IS XENEREE
Ak WAR e UE T, bedn “E RN R OSSR (COFF) 0 i RiOSEHES
#X” (ELF)., mEKRUNERAS E—1TRFSF (RERAARREADIES
SHRINRFNE ) BARMERE B LR Bl RER
SHmEE (FARBLIZITE Unix & kRy) 3820 COFF f1 ELF pifriftig
X (gecBEMEE), ERA-LREHF AL LTHBAN BRI MRFE
R —R@ES . RS RREHA RS IR A 30 B LWL B H T
EIH.




i, Hitfe g it 31

REBEERIEA— ML REBRRARI S, 8RO & P LR TR
BRI S BAE, Tt FLhERESERACBIMEMR . W, AR
AR R UM texc BB & . E it e RiR (BEETMMEE) #
WS Bt dara B, KWBILHI2HE R HKERUE bss R BA.

EEEEC BTSSR, 2R TR ARG ERAERENEE
MirE . EAROBSABTTRTRE, EﬁT%ﬁ%WEQ@é&ﬂéEH—;J
AR, E% SR A DI R S % B SR AL — a3
Bt BHIBHE A SR B R 2 BRI S

Wi

R FFREBMATT, R E — B M BRI HEHEU - KE k.
Ao A RBTRATEA, R NEG RBRAANHE RN ARSI HAY
Bbr i SESMIAERREXLBHE AL &, R BRATA R FR
5 5 Bl

BEEmE RGN BRE, KBS TREWA BEXENRE
RILFHEE, €t & M A X ER text. dataFibss K RFIKIX— K. X
F MBESBITE MG, BARA BiRCH 2APLEIE S R B AR
i cext RE, FrAMGHERNCRPKRILER 75 datafbss BRI

EHERAEERASHLIED, BHEVNERANFS. i, oR—1HER
XHEE—HER fooly KM RIS FRIM — M fooiy % & £ 7 SM— 4~ H
FrCit B, ARG R TN, BT RRRAS I AR — 1T F%kR
EEASIRARA. BER, R foof TREIMWEERMLRBE 4NLE, ©
ERSRPNARFRESZ 4.

GNU $i4%4% (/d) BIrEMCONURFSE—HIHEINEE L. 4R LEE—
& LR, ARCS KD RAFAE B s T —2. 4 TIRAXF
ZEE, —THENESE RN RSB E R Le M HESEIRE

(BBEABFHAEEEEY “BHE".) OGNUERSRBE—HHEEES,
W LR 4 %4 L1 19 B b ST 0 B i S8 7™ ks T )
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R

B K LA A S — 0¥ R AR R K (startup code), & B A
BEHAA®WFETE QR BAFESE TS S — DT BET . E—F &
BETHRARAFLHNEFFE, HieChCr+iE AT -ABZHHRE,. &
AT B AT S AT EREH 2, 0 58 H K B AR
Mﬁkaﬁ&ﬁi@&ﬁﬁﬁﬁ%ﬁ%ﬁ#*&iﬁ&h {

KEBBEAXARRAN TG FE A srarmp.as;n, crtd.s (“C
BAAR HES) AF AN —ANLHETIH, MAFBRUGLHET
AHPELHAEERAR,

CICH+ BANBHRBAFTATUTHY., FLBERFFIG AN

SR FRAT i

MROM Z 8 #570H #1461k 346 £) RAM 2

A B BHEARE,

HR T HAadAL,

sk B E B R AR H,

A H 45 L,

(A C++hE) HHHLAHTERADHES Sl LT,
A F F B,

# R main,

Lo -1 ot R e R

HRY, BHABABRRAman ZELO5—B54, IEHRSIRLEHUE
THAREARATER (B Admainth B RNLE), REBEAXEZHHY
L, kAT RAMAREASRTBLER LEEANREL S B
HH-NRELE,

B AR HNRDTREQHENG AAF REFLHAF 8L XG5 e
MBI IR OBABENHAIHMNAZ REZTELE8B3 444
By SFEFUMMLTEARTHEHAB ENTEMABHRLEREHL Y
K AT L& GNU 34 &, libgloss P 4k 2],

__»




BiF, BigforL 33
]

RS — A B RN T RA— MR8, %ﬁﬁE%&%ﬁT Pl
S B — AHR I ARERNREA RIRY. AT, MEFE DTS
R EEATRRAME, BABSSR A RRRIVANE. a3 Hbks
BRI R — 1 B AR BB S A R TRMIRT F E— E AL E
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_fxﬁl',
RIS LIRS . 0 B M M A T R R
AR SAE RS PR A TR A BB R — A OSSR o RS
S, AR TTCL B A B R ROM sk

EREERT. EhkB#L2—THINARTE. BREGNUTRMER T, X
AIHERIERESE, REFEHX M NRAfMRR. AEREN -1 8
it ENER —TRARRESG SR, (Rey e EEhtEFRAER B L0
SAERM T R, EE—MIERT . R RGIEERR TR 5, (RR0X
RE, EE-MERT, fLAR-A#INTARGE SR, EEE 5
BRI —HoiEE T hRxE, RREMMHERLT.

GNUgEE B H BT %15 A WTLUE G — M B S M4k 58 X FR A AR
B B FEh R B AR OB E . HEEXE, B0HZ Mk
flrFE£ME BNFEELE—REFERESENEZA.

THEA D —ARIEA 512K RAM 1 512K ROM fik A A H brth 18 Ll g g &
WAl

MEMORY
{
ram : ORIGIN = Ox00400, LENGTH = 512K
rom : ORIGIN = (Qx80000, LENGTH = 512K
]

SECTIONS
{
data ram ; /* Initialized data. */
{
_DataStart =
*{.data)
_DatagEnd =
} =rom
bss : /* Uninitialized data. */
{
_Bssstart = . ;

*{.besz)
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= \
_BssEnd = . g (_F ____!l
} \ "
|\__ i
_BottomOfHeap = . /* The heap starts here. *
_TopOfStack = Qx80000; /* The stack ends here. *f
text rom : /* The actual instructions. */

{
*{.text)

}

XEBASMONU BREENNEELEF X BIRE L ENEL, FEEE
i data fibss B (I7E RAM v (M Ht 0x00000 7 44), 4 text & # £ ROM
H1 (A 0x80000 FF44). Fid, B id 7 data BERYE LIS TEE 0 >rom a] CL1E data
B o 925 B AT I R4 1E 17 ROM BR{RH) — ¥4y .

FRATLA FRIZE 4500 & (Hbin_TopofStack) A wf LA RV (LR A 2R 21 Y
o, BESHHIETFS KM mANBREHERMSIH, X8, EHIR,
HES HIRARK B E—5s GAFERHRBER) £ ROM B kit R
WA R RAM B8R . S BERIEME LML LLEE S H
AT & _DataStart f1 _DataEnd Sk ibiEr .

Bl BREE—SRERE— T EMEALE GG, TR T HIHA
ARERDTAB HigAF RS D, EENAFE, NFEREESFLIMBX
e Tkl BHAMALEEROMBAEFREROM B, XM BREMES12K
FORRAAE0, MURARKEKSEN —FLRATUN. GBET-EBFA N
fl T BT TR R

* a
BIE AR
AERE, BARERArcom R FEAERIMVESES, RINTTREJFFGNU
THER AR, (5B BRBAMEMHBorland H) C++ 4iZ&F Turbo
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e
Assembler L #mE. XETRAJLAELMETF DOS ﬁindows i) P{;_J;_i_‘z;:i’ﬁ
(13), MBIRA—4 Arcom BHE PR RS, HIES ALUBE TR R AN
MEN EEEBorland I A E T E. (2FMFK “Arcom ) Target|99EB” # {8
iTHEE.) BANEI I MARiEE, BTE— 62 TF Windows 95SHJPC k.
wf. R ATk 80186 4b T8 B8 4 B X FSED Borland T HABATLLf# A1

EMBHTRBATASEE, (Af%k LED REIB&E=AHICHBIR: led.c Mblink.c 0
startup.asm. SIRITRHE-FERFIRFTXM. RODFBEHE BB GSITED
A -ciB] HiE, HRAREE, iRM TERNXHREERSERIEL",
-ml G ERRKAFEA". 28 -1 HM “BiRe 80186 M. TR R KR
&

boo =¢ -v -ml -1 led.c
bee =g =v =ml -1 blink.c

LR, BPTIREGS, becexe BAMTEIMMPATHR 2 B H Hax AL TS
FIERT. DGR, REILE Chaprer2 FTHFT. B ar &M RMOIET —
M.c XHE RN GE R obi I B R —NPINE, £ TER
FRESNBFHA L — led.obj 0 blink.obj,

REFEXERINOATERAR A XASESE, TR EEFZN. R
WARMNEALCRFRBEL N BIRG. (BEFZEMER “ B3REG".)
Arcom LI i { A& R B S By RIS TE Chapter3 + B R I startup.asm B, %
TixBRBEE B, #EAXTAFRFEB TGS

tasm /mx startup.asm

BREXANBERBES T A startup.obj L. T BR X EREE 20
HLNT. BEFEEZINMATHRSTEARTHHAMRFREEHAN: B
FHAC D% 55 75 5 — A~ A BEIE WS HE.

23 Az EBorlandICH+ HEFRTAFNARALBGFEAAR LAY, RATAR
AL A 80x86 P B PC LA AT DOS 4 Windows 8942447, Tit, B i
PR E SR TR ARANASZHT Y B0x86 LT B —— HL 40830186, 4
HTHARAIMLEESE N Arcom B LA RNEALF RO LBFE,
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tlink /m /v /8 ..\Chapterl\startup.ohi led,obj blink.cbj,
blink.exe, blink.map

1 HH AT tlink §y 5058, Borland B Turbo Linker B84 85 7=tk /87 30 {4
blink.exe f1blink.map, E—A X HEETHREMNESF, BT XHELETA

O] BB AR R RUART MR EE B — AR otk IDEEE TR Z AT
BB . eRETRONDHOBREHENEENEE. AFExE
%zé:ﬂ%,mmawﬁﬂmmm@m%mmm?&: bz . ﬁ'“-,

=

B — A TR B (8 (45 LED B A aT LIS 17, TR0 S . RATS L
22 2 Arcom [ifi R TP % 1Y SourceView JF & Frilik & 5 100 — M8 /0. HY
SATEE MR BENBEARTE LRI, BlER s ERBn Tt 550 R
LHIR (124), %hib. AESABE TEEE BHREDELT. ROMIY
B (DSl ER) MERRAMMEKE (LT EH8Re):

tcrom blink.exe C000 128
SourceVIEW Borland C ROM Relocator vl.06
Copyright (c) Arcom Corntrol Systems Ltd 1994
Relocating code to ROM segment COO0H, data to RAM segment 100H
Changing target RAM size to 128 Kbytes
Opening ‘'blink.exe’...

Startup stack at 0102:0402

PSP Program size S50H bytes (2K)

Target RAM size 20000H bytes (128K)

Target data size 20H bvtes (1K}
Creating 'blink.rom'...

ROM image size 550H bytes (2K)

teromE R B4 THENMERIEE TE AT EEEBRA AR, H4%E
S blink.rom, A XHERE T —4ACR2HIEAH "SGR, LA A
AFROME., TR ENFRAA-TRERBECESAFROME, HRENH
H R X A iR R 69— D ASCIRE & kil d — BT RIEE THHROME. B
RDX — 5 AR R E A Arcom {2 69— TR, M bin2hex, TERIW S
i

H4 TEEN. ALY, ATRRARGRUBRIST.
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33
I
_EQ‘F.

binZhex blink.rom /As1000

E WIS IR A R — A WA A blink.hex, EA & blink.rom—¥MNE. T
it R LA —Fp 0 i Intel + 25 Bl R (Intel Hex Format) H) ASCIL #3451,




rEAE: w

. % A

s ) THAER
.

&

ARAEARRAE—HT . ARG NULLEREEH
BB R AAKA S CALAHUL,
— Maurice Wilkes, #l#f 2 $ 4 X T B4, 1949

HRABAEN LA T A T AT ZHb w5 IR TR A — R g e
HKARE ARG THIRARXRERRBTT . TRIT 2R BIRR—BEREET
BIARR EMFHESBEFENENRST. FE0RFRES® TEAMNTRNE.
WA LATERF R EM A8 — B AT ER T R RSB TR BN AT
AT T8 g i iR A KB & EA

% ROM iR -

THEBARGKHEAOEATHAL, B EMOBEA - TSR HHEEHE
Bisti L. RA—THENWREFESFEFREEESARN, PLHREERR
BOERE BER, BAXAKERER T AR R REAEE . SR
AALLARRNRESEAE (REHSARE). RESE-MUFEILRE. €
LA &MERAARNGE R, ATUAR A EFEMEARE.

E—TRENARENTT, REAEBFHAZNENBER -THS L. ZH, T
it AR R TR R A B ES TR ROM S RE. B RICHE I £ #
WEH RAREFMOREAXNERAENEEEFNREERR LOXAR
EFEESRNAES. XFENERIRIREEZNDBI L oo, XEF HHRE
XN ErHRARE R EERE.

39
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RELRLUS, (RELTLLE ROM kiR LAMERE T. S8, FRERAXRY
MR EMGX HFE. MIEEEALR ZAREEN, FAZEHITH.

—H e, SIS HA AN ROM BIRH A IT. ~it, BEEAE ML
BENE-RECWEERAACAER. Fla, %intel 80188EB ALE & {r
LG, etz ity T4 i ok FFEFOh A48 4 R 7. XA bt WA fr itk 4
T AR 4 RAM 5 6L, et

L_- |

MEGNBEFEREQREG ERMESIT, WA GRRR E’J’Eﬁfhﬁ%{ﬂ TSR TR

BIFRIEROM BLRA M A BN B ABNELER, AF &
B, RRAEEHKBRIT GRS LA~ LEDIEEFM, SR -R
g RAH ROM BFE S EE THhESNEFEE.

R EWES L - A E R A LED SRR EE S LR R
AR W LED WA UM B H KM EF. BB, Rk EhMad A LED §
RGBT RLEDET ., IR LARETRIF. 2 LED Bah il ® ¥ i s
LM s . ETFHARESREHADNRENDE LM, LM TMEF. MR R
BEARFNGRERIASZLEEMWARRRT RNE, ZhiFR % —PRksET.

Arcom LR D&~ MR EE T RS, MRIAEE S (BI#RAE),
CALLERAEEBENELTRE. ZRE, RENDI—BRGHREESPEELE
& TALARTE It IA 504 2 iR IhEE. RROERS, Arcom B g L XKBR T W
A RigFikeE, — 2 AERMROM, Kb & TRUALR P 55— R (BIERIA
Fhifd ) AERBENEARTY. EVRFEd - BT E DTSR
I LARGX A s R iE T . PR IS (kA “Target1 88EB Monitor User's Manual”
BE T4 Intel TN FIE R0, thinblinkhex, BATINFENIRS.

IEFP T AR R B K R B — RS LR iR IR E 17 FEROM SN YK £
RLEE & LA — R IR A REAR B AR 4 R AT HF R R R LR E R B B R M ER R
SEOTFBR X EMF DL ME A LIEER H BIRE 320 RX A R AT &
BRAZTHN, T FEAFROKERE - SRBPEAE. U8R, RERTLL
RAELEDFPR AR MR T B8R (B3R T SH— MR B RS H
Sz B
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ZFR A 2%

MR ARENIE, —TIEBRIRRS (remote debugger) w] LLE it F #1701 B =i 2 i8]
8 AT BN S o T A BRI A KK e . — A TR VA B 6 8 s {1 T
R AR B, @RA— R TXARGU (BRASFE) 114
&1 LA h— AR 0 o B T AEIE 7 RO PR B0 10RS BNEMAH |
L5, FRRNE, ERARFROELT, WABRERROKHES ST
ERATRGITERAL L. S

— BB E kR LS RE. ATRE T XL IR HATIE A A LS
0 ABEE — ST AR E LAVER A sk i R 2 30 ot PR 1558
FAEE. R RRERIREIESE (debug monitor), BT # Akt
ABMEBRREH. B4-1 BRTEHETHI2NMA—ELIED.

main() {

int a=98,b;
“riea-3s) BEALRS
bab+S5/9.0; e
) | |
............................. DDDDD
B x4

-1 —TERBHEEIE

WG RE RS e @it AR B EROM B, EEBE
498 3% H MRS A BB E) . BRI NI E 15 BER 3T B IR B8 AT i K
ol T« 348, ik e o W 8 T P 0 T & SE RN S SR DSR 1A AL
i L e e b LU R AR B R ST 12 TR 28 A R A — e Rk an R F A B
"B HFTRY . M address FIRIIAEM n E " BH “BR O T addressity
$i 5%, ZRAREETAAHAXEEERSRTAENTHRETF. &5
AT ER S FEHR RS .

GNU iR & (gdb) Bt ER—4- WA, BRI GNUTHA—#, B
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RHRRE AR, FRABA TEESRAKMED. FLlLRACAGE
—~ BT T SRR AL L RGDBRET AR, St & BRI 3 5 SR 0 B AR L L
MR ERIEFS K. —ITRENBAKESOFEAMNLEEGDB K0
Wi, BEEHEEAEFRES L. Tt ZRBER M BEVERE S5,
Al R A E B A REE T LED RIRIRNIE (BRBRKETT#1), i)

mmﬁ%wwm%ﬁﬁzwmﬁﬁﬁmmaﬁﬁﬁﬂ$ﬁé;ﬁﬁiﬁﬁmﬁ?J
-1 BRTRSBAI— L ENSS, ZEGLRE T RAELNYOHER R
% g e R Y 88 T IRl T R,

K41 CDBAKLELRHT

T LES 5 DA [ 48 =, _
%% A7 2% g data

AR Gdata OK

i 3 1 ik % maddress,length data

B Abht K i Maddress, length:data OK

BEh I E R T ¢ Ssignal
ML b hE a5k 17 caddress Ssignal

By 5 Ssignal

M E bt FF 85 8 BT saddress Ssignal

R/ pEERF k Ho response

EREFARERRAXKGEALXERT AN TENWA TR X EELHAEMN
—MEEREE ., ARKGARARCLEATHENTAT, fR—1TEiBiL
BNMHHATXELEBEEFETA (G, bk, TAEFF) MNE
LW L. BA RIS T A & R BT AR S 8 A AR
i, LA s m FEE.

Arcom R IREZ TR EERNGEESEQAS T -1 R0RER EiEE. fn
Arcomi2 I FEHBE G —&ER, XM R EEERTMCEFHETHI HER
W) RAM B 135577, Rl LAA tload T Bk Kix — LIk, &1 “SourceVIE'W
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for Target188EB User's Manual” 34575 4 #b3® Source VIEW & 173§ (2B 80 %
B3 Bt L, RELEIPC LG Tk 4

tload -g blink.exe

SourceView Target Loader vl.4

Copyright {c} Arcem Control Systems Ltd 1994 _ﬂ___ﬂ__,f-f-“’_\.l

Opening ‘blink.exe'.., download size 750H byte $)
Checking COM1 (press ESC key to exit)... ﬁ(ﬁiK
Remote ident: TDRISBEE version 1.02 \ —
Download successful

Sending 'GO' command to target system

SEBETFHAEERRF TH - ERRD LA RIS, %, BT
MROM B FT 2 RAMBREF T, EXHEL T, RITBIFSLLT
BEDLRTRITIG, s cload TRAME AR RAM 2F — 4ol # ARyt bt
RARINBEFEFEL.

M FRRIERN A M, Arcom ) iHif % 1% 2% 5 L)L i Borland i) Turbo Debugger i
Hiti. #Af5 Turbo Debugger B AICAS FH TR C/IC++ L RIBS BT, B
FHRZEN S, FTUERFaTHEREEE. FHFEMER (21). TARRK
ek i3 — - X (A4 LED 8 iRk &R a4

tdr blink.exa

tver -3.1

Target Debugger Version Changer vl.2
Copyright {c¢) Arcom Control Systems Litd 1994
Checking COM1 (press ESC key to exit)...
Remote ident: TDR18SEBR version 1.02

TDRE8 set for TD version 3.1

td -rpl -ra3 blink.exe
Turbo Debugger Version 3.1 Copyright (c) 1988,92 Borland International
Waiting for handshake from remote driver (Ctrl-Break to quit}

tdrap S LR EHAZ AR GASN - HEER F— RS SRR IR
BESTHPHERNEEL Turbo Debugger, FEZA A LERIFMAT Turbo
Debugger. & —KH Arcom i BHH— T HRSENHEREREIHES S,

GiE 1 F M85 £ E i 42 Ao i} Al Turbo Debugger Mk, — A~ DOS & Windows £ 4 H 4 1
. '
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tdr.barit i1 AR AR ENHAR—T BG4 . % BRNE - KEH
TRIFOR EEIEAA, FARIECEFT 83 RAM BRERERTE.

K 2 A& -rp] M -rp3 R ETHIMAKESNAEHBEHERK. -rp! f‘t?ﬁ:?
“remote-port (JEFBEED) =1"(COMI), -rp3 L% ° remolc—sﬁpgﬁ’g_ﬁ

=3" (38400145 %), XL &R Arcom B iz & @B A o3 X vl
AR L3 BB R 25 , Turbo Debuggeril af LUF 4383 T o MR I HIHHTE,

ATRER B FTIESRE T RIS, #Ehsﬁ’lﬁﬁxiﬁfﬂb"ourcevlewm)ﬁ%%*E‘Jiﬁﬂiﬁ“ﬁ
— T,

— H it A Turbo Debugger, REi & H B —/~#iEHE 2~ “Program out of date on
remote, send over link?((EBNEFCIH, 24 E T MR R E? )7, EHE Yes”
Fi. blink.exe WAE RS H T HF BHRRAM B, ARG S main T EH
— AW R IRIR S S TR AR . B LA B E B HR R A main FICHR
i, — R ERESRARGLESNESEHEERETHRMHA DS,

{# A+ Turbo Debugger iy 4, {Re(LIESHITRF. BEH L. KlER
MFFEOE. BRRS CEEENY. KETUR TR iTRFHNRMT
Bhay o EEEMT LARS . fRERGEE AR LR G LED FF 5% T . BIAEF AR
BMIEESEZRE, T ArcomiR EME X R ERARLESE, ARLED
2:4% |k ¥ . Turbo Debugger 3 7T LAMI bz R4 T .

R

TR RN HR AR REZBER, Tt RARELRFES
(In-Circuit Emulator, ICE) A fEa T Z T RFMCEZNEE. Kbl ICEN
f£7 (RZHAT) AR LPHLHASE. CRORE—TTHRARERSR. AEAC
BB 3% . RAM ., ROMBI A M AR . &RTELTES —RIER &,
HEHEELBHREG IR, EZE—HEBE NN TA, EEEMENARFET
AT LA IR KR

FIBKEESE -, GEBLA-TERRRESEAR, Fm. XEHRT, &
ERERARMARARS. BRAANEEA A CHBREEE, FiAA
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HE R e St B F AT ) b 388 08 AR . et SC P O LS 7R IR US4 SR 4R A0 Th Bk 21
X —EHRMIRAEAE, m E RN PR .

ERRRGEES, FTIERNREFERER A, T, XeRms AsEs
%mw%,ma&m§$“Eﬁmﬁﬁ%ﬁﬁt@ﬁzmw;;%ﬁgﬁﬁﬁ

FEUR (065, W O R P OREE 8 RO I S8 L0 7 . X SRR AR IR & 1
B OTANEMVOXSLL R . fitn, GATLAH S 45 R foo B FI5H
A AX A BET 07 iR E /A E R S

EL RGNS~ ARt £ LA BEr. B, (FASES T ARMEM
RAM, S1THAKAF M ATIE 818 115 & R (E B 3X A ThRE MR (R ol LA 13 i 4
REFPRBKT . XRAERBRE S EuHHEPHRER AT TR bar T 942
BIE 22 xR, B, @F LRSI FEEAE EREEE B ZAITIL A
FURNELERERORE,

ROM {7 E 2%

Bob—M AR REREZERE T, ROMFAZHAEHE— RikEES
F. MICE—#, E&—THIMBRARREFNENS BifE. Fd. &
RA2ET ROM B F R H frtoE M. A TRANGES ., ERf—4R
EFMGH . M TERIERE, EXG—-RREES.

ROM{FRSHEL M g & AT IS 5k EAABLIEELIRNES
Afr AR R RS RE. Kk ROMBESEEAH TEZENNBTX
Mg ER, FAR LS HENA CMATRARMTE. &5, ROM{TASTE
BT RENROM, FiLlA & & M B brdk 897 fif 2 18] 5k 5 1R 0 1 3% RS

BUEMEETA

L5, CTLMER B AR Z A TR, RIS (simulator), B84 7 (LA
A, BUEE - T E2E T ENMESF, CEAUT BrmibE SHThwng 4
£, EWA P RIEFEMEERRE0 KL XEE, TLUY GREER
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Fu¥g

WA AR MR, REE-2E RO, REENSARSTE,
EENE MRS NRTRAEMRENEE TR RERFOMERELE

R,

@4-2 BB

R Rt 2
&, LA E
TR 4
HIRBEWT

BIEATA L, B
TEEEEENY
fEME. xR
LR AR A B

— BRI dadR )
A2 4o 3 1 TR IR
FHAMIR. A4
2k Bl H 8 IR LSS
AR REEE

main() {
int a=98,b;

->b=a-32;
b=b+5/9.0;

}

R R e R
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ERHENEE AR R T ERE N ML EERE. EEAILTEE
Lﬁ%ﬁA,EMﬁ%Hﬁ$ﬁ—%$:@ﬁﬁ%%ﬁ%%mﬁﬁ%fﬁiﬁﬁfw

IREERE R A TEATLICAKR R E A H A, WE 43850 KB HE x
o i O FREASEE RIS S e el " & 87 wm,g?%kmm}%-
ki BFMALES U 100, BREHNHA 285 FHL L OFT FHIZR.

wWAT '
wAZ '

HBA3 '
BAS
B9 —
wmAd

B4-3 —THINZAMUNZTER

A WIKHED: AMARTERNREETERARKENHRE LRE S 7.
g RARBRAELCHRSNEMNEN—THRNCRZEE S, ~THEITREREY
AR LN EME— e IR X MBS E BN - RHE NS L A
FEMEBBRE. Fn, ReTLME— TR VO SIMM0EFH |, RIFZHE 00K
Sf L1 & pEM X A F AR K B TR S S BT A 1R IR

REEEATHAEBRRNS —HEREEE, AL EaEEMEY LREEA
WiEs. TERBUMEREFN. EFLEAZRITUAMERT, mE &
LARE M B SH LR, el —SEERNEN. T, BOMAR
L OARKARS) MEBRRASENREER. &8, REERFREFRRT
RERRTEeA S RE M.

FEENAZHAR TABEES MR AXRA LS8R Rk 3 E
B # OUE R BRI, RS REREF R R, WS f R
a FTERPR R I B 0 TRAZORFIMEN. REZMaE -1 1A
MTEft atedy, LIRfTaRBERT 28T ERELS SFRFHECGE.




SHE
MR

B (5] A A 5B TR T L — By 654 4.

A=A BARKHTRIG, (RELURRRLAERFZBIRE T RO,
ARERE - ERNLOE A HE —HHNERRNE LR REIS
{1 B — A~ fi o e B o A TR S S PR TSR R AR L B B — Dk B —
i G

B

EX—TRARZRGHME 2, (REALREREEHNEHARE. §%. &
TR TRALN—REBE. GFEARETRADAT, 2 E0RRETATH,
BASRERER T,

Kb R &2 —Ge i e iR, SRR IZ IR — TR BT SO . iRk bR
TRER LERORE™ S, WARTREMBEEETNREFEZA AN HPF
M RFRTFHRT, mBRFRARNEESIIAEYN, CERTREHRES
BFRAEZERAEFRUHARBSEZRN . AFER SR RE—NRTFEA.

HETHOMNEECRFRE—S. Z2EBFRERTLE. EEREHLES
BaM R RFanERgEE. AEEXREFZH. AYZERZONTFTRANEA
| :

48
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o EBHmFEERBERTL?
o BER A R E

B, Bi% 2 — A IR 25 15T A A0 R IF 5 AR I ELRAA BB IR T A

RO B F —Se MR R 4R . PR DR E 2R A BN IR B LSRR L BTDLE

Helf - 2 B 0 AR SO AT 1R PT AR L 0 i ol 0 1 10 R )
AR T R P Bt W M — LRI LR T (SRR A Y |
SHHMENRIEE b, AN IEE LIREHS ISR A 1 S i e

LRI ICl T

REXZHLAEHERHZIRNE, E2RBRRTRARLTH. ’REAA-HE
PR AT AR Bh I th R AR, aRIRFIEMIE, MEFEAXETRAHEREE
H—%EHER, MARZRAEZHEDHRCIRFAE CHBTBRE. X#, Rt
AU EBEINENAABIBRTRNEFTERT .

AT Arcom HUESHR . W fF R ) K — ¥k A IR THAY, BRLLA T A RS E Y I
g, RNGABREH - TRUEBEN. ROTABREZINRFED T TR
MR TR ZR AT LR A S THRAILIEH - STHHL. & ik d@d
OGRS UL, @il H 97 DERATENL, BRE M & I RO aTLARIT
ENVERIHT, Tt —KEAEA—§HRENLER.

% T ULBHTED St S 38 0 MBI . @ TR S, (REH T Arcombi bRk A
RS H0E . ) Bt Bk, PR ATLARBRAR I — T3x A AR R . I
— 7 HBICE TN S R AERAM B, FETEDILFTLARE S S 09 800E
BRI AT PR SUBE AHTEIHL. ROM M Tk — it .

BEAAES T HIEE, A ER R - FPHET, AR HARTHR—H
BELAER%. BRUMMH-TIRICAFRBET R, FEXREBEREEHE
— Tl &R X R TR R, TR TRBRNARERILHIERS
L rBFE S FLREE REERITIERGER. ~THA LA AR
FREMAHER, MAERBEREH . SRFERRAKAE Nk,
HEENAASILE MO T RER &, AR REHA S FEHRF—0C
MmN E .
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" ROM
(256K)

£iT
2 01 :AI

Zilog 85230
1T

Bs-1  ITHRISNHERD

NEARER TR CHE . WA RUEA T SRR, (RATLLE IR —f i
W LRI GH . WREEDAREA@ARIZTEA RRIE. kLot
FHCHE—T, BEFEMAME, LR FREETEAGESE—Rix
HEE (FRATEAT A TR . RAARSKRETEMMEG TREMHELE
HEE, kb —#. ERARXREFZ D, HikAGMEGA QR RRR
HEEMN.

RE-THE

SFTECRELCESEERRERHDN. HALBERERAFRERETKE
TR RS, BR—-THORSTREM 2T LERBRRXEHREMN
47 REAIXA BEENE, RRERASRACESFREME. Ealif L
BH R L@, MCESERINeNETER. X—HBIREE AR
HEfl.

HREBEMEAAMEFEY: FEB0E. MUAR, FHERARFREEM
REGH . (A RIPEEREMREAMN 2. SMREMSIMNBHETRE (/0) BATRKE




A Ak BE - 51

—R TR I REM R AR IR & . B, IRAXRG HRH LOFMINR & & 1T
TR . fiZEA—-VORE, REXF LR~ ¢@fﬁrfffﬂ

Intel 8OX8SF I i — AL TR 38 5 B il 3 P A BSL b M 28 ﬂ%ﬂﬁ@ﬁﬂﬁﬁ%
TR B M WA, ARG SIG&N: B4 0%
SMRRE, W VOSE. Fil, B TRBRALURMNIRERESE R, X
B, FRAHEE MR AR TR B B R 51 iR

MLBENFER, FHESERRNMEMFERIREETRE. R, -5
— T H i SRRDEAE B AR . MR TR AT A AR, mAEE
B o — Sy 4 3UE BUAER 7 S AR . AR IMR A TS H AT 1E . 3R
TR VX 1~ R SR T iE B (R /O,

BRARE AR AN REEET R AR GAE R VO, 555 BE b 5 i ik
HHAEANARRLE. EHEHFEANDBARS| DR E b o LA e i & 2 VO
2, FRAE THXMER. SUFTAERERRRABRRmAETEE, A2
SRMEARTRE . FESMEMRMEFAWRAEH, T E R,
FREEEH . BiREWRR S XTMRETRE (&1)

T ifaRRR S

SENLESTAFEREFRENNEFNEE. AN Fise SR —
AERE, AR ERRRRTHSE R TAMOGEE S S S TR
AR HO A7 G 22 I B, A A0 A i M Sl b b RN B 4 B RO B T R R R EN
BiF. Bzl GHESENETE, CHEACHFEMbLSREES4 L.
RIGHUR R 2 1 15X B BB 2

ERTHR-SHaERmn &, sTLAGR %Rk B = B/ ik
EMMEMATIRALER. AR TEKE, ILRMEAMLG TR, EEH
ok fr T IR Rk TR OF S0 At B n— ViR & it ik, B ERENFRAK
Bt B K RN AN IR SR i RIS R Mt o TEFE A7 B8 R RS AR A A
BRI AR . 23R B 5 R B R AR E

E1: WEPILTCHF A B A A& B &6, toggleled b A E - LB K ERATE,




52 | ___dEdn
e

it Sk B — T 5-1 By Arcom LB IRM B 1E I, (R AR IA = ik &k
EHNMEREES L. B2 32 RAM, ROMEI—A k% “Zilog 85230 B47
HIET MWEIEE . Accom SR LA ST RAM (i T 4 fif S04 A SR 3 L
o 38 T 128KBEYFEfif 22 1 . ROM I T 7 fi% 2¥ Bk SO THIET , H50 T 4R B T 256KB
P i 25 1) . B X B X U Kk BB &% - ROM: —/~EPROM Fn— /(A i 77 fik
#, HEoHAEI128KB B R, FEN kS, Zilog 85230 BT HIE, &—
T SRk ST SN, EMF T R AFALTE E 7E 70000k Fi1 720000 Z ),

BS-2B MR B R THEERMSELRENHINEE. EXHEX
b ERAERE RN SE IR KR REEEEDEEF T AT NS F—
W, (FLEAEEEHF—REUNER. FHSRFERBEEE TALANEESN
FAE 2 il D5 R B Al G SR A O . ATELIEBIX Sk R B X T RAME R
BEREENy. B ZRE EFIE AR E R A AL RN,

EPROM FFFFFh
{128K) E0000hL
RS
{128K) €0000h
*H
72000h
Zilog SCC } 700000
* 20000h
SRAM
{128K) 00¢000h

5-2  Arcom BIEIRNFEBME

* T E B R BB AROR L, TRELIE BN — Sk R R AR RV, Aok
R/ TR RED . EXE D, EEFEFTAE DL & Fil A L% R
BF LR RS, XSGR —AES AL, RERPEARGENE S
B, mMETHSWRHRETEL — Mo 128KBHRAMBRET — ER
TEOCEB M RBHCL R EXNILT. ATERBRRNER.



A

s

BiEA BT . Bl RGN % Arcom B8 i D1 — AP XA i
B — sy APIE F I, XD AR T I BN . SR 52 ch Rl

RAMK AR AR, EiREy “fEEHibit” W TIRE.

/l*i‘i**i'ii***it*!i***k***I-***i-ii*i'i*it*tt***t*ﬂrt*!*\k\!***i*******&**t**

*

*
*
*
*
*
*

*  * % 4 *

LA S SR R ERENERELER]

Memory Map

Base Address

Size

Description

000G 0000h
2000:0000h
7000:0000R
7000:1000h
7000:2000h
CO00:0000h
E000: 00000

#define SRAM BASE
fdefine SCC_PBASE
#define SCC_INTACK
#define FLASH_BASE
#define EPROM_BASE

/O B &

MRFEREM VO ZREE, PRFERTRAMSRG —H BE SRR
B4 UOmS. ITHREL—#. Mo Ras Mg AT bR
Wk, FAA-TRERERERR. B, VOZEENKS»&£H B
BAKERIMERAINAEES.

128K
128K

(void *}
(void *}
(void *}
(void ¥}

{void *)

nused

2ilog SCC Registers
Zileg SCC Interrupt Acknowledge

Unused
Flash
EPROM

0=x00000000
0x70000000
x70001000
0xCO000000
OxEQQQ0000

*\I‘*******i’**i‘i’****!"'**!‘**l‘!“‘*l‘*****“ﬁ**ii—**i—i-ﬁ****t****l

E5-3 85T Arcom BB R K VO MY, ERE=/1I%&: SMEEHER (PCB),
HirDAEIA . PCBA 80188EB Ry —H 18, RRIEH K LBshZ. #H
37 PV RO U IR T A 7 AL TR 55 MR « 3% 2208 10 99 9 2 PR 4T ENML 52 T 41
HI R % il £ PR Y
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i

J_,Jr’&:‘fﬁll

Je it el

LCACH+ , 5 H oA, ML EENMERTTA A28 ik
HEH&, RRAZAANHIAAREHE, CAEARETREERE
ERAFR AL, X AP RERR, BEEHEA S A X
HHTFEAAR, RNTHEELARSEWHT T 46514,

TFEAR, MBI ATLALEBRTR, AELLRMBERHE
M A AR—MR12345h I H 6L TR TS AR AR A,
LEX2ARSBINEAARELRAGRF (£), ZHFAT-NEHE, £
ARAEERAMARZI - ABHGEUBCHOABBRMTHL2HEE,

KB BB RMBN C/C++ o BH M 3228454, Fit, LB EHL
WRAFN—AZ AL MITH, 74, Intel B30188EB3L %A 2042
Gy AL W], AP, CEAA-NARLERTUAARALL 16110958, B
RAZALREE, REIAMOLARE (BFE584+B8F48) £
MEMA20{Lh M, (HERYGHLRLAFEBLS4EER LG
BFEAS, STRALEE 2 2RI LE,)

BT ARFRBL—NEEOE TR 123450 o) F &5 8651548, A1
o THE:

ink * pRegister = (int *) 0x100022345;

ERI6ERRAN, Z16{EXES AL,

BT HE, SOx86 442 A RN F Rl bt BN HEHL, # A
AL, EMH 12345h T vlH 5 A 0x1000:2345, 302k & &4 A
AL HORS T T, i, T A B &R 4096 A
B A FIEE: db bbbt e, B 0x1200:0345 40 0x1234:0005 (i
A B2k 4093 A) MBI M T ik 12345h,

i ANRAARERT RERBBRENTAASRAHERLA LR L HH 6
TR AR ABOISSH X A ARA, AXAAARKT, A5 FHIROMA 27 A
EETENMEHOE. RAMNAERAT, ARARS L oo bl X2 B 25
G RGHUEHLYRTA,




1k fik 5% 11

55

FriE i ElR FFFFh
. (PCB) FFOOK
| 0 |reoon
#4500 L

_— * LI 1

' @it 0 :
v FCO0h

*H
D000
§5-3  Arcom BIEiR /O 1R

TE A IR R K 3L MU & /OB 5 U RF F . VORI A~ I8 et
= WER AR FE R, LEM VOBRSHERORIFOTENE,

j’***i’********i‘*******************I‘********l‘****I‘****‘ii’*l—i—****i**i**ii**

"

* I/0 Map

Base Address

Description

Unused

SourceVIEW Debugger Poxt {SVIEW)
Parallel I/0 Port {FIO)

Unused

Peripheral Control Block {PCB)

*l’ﬂ‘**I‘i*tl‘****i"l"l‘**i’***l‘**l’l‘***t**l‘**"***l‘*!’l’l“l’l’t**'**‘I’t**'!t’!’"**‘l’!!’/

#define SVIEW _BASE
#define PIC_BASE
#define PCB_RASE

OxFCOD
0xFDOO
OxFFO0

THRERFTE

BEARBUE C 22l T 5 b 78 SR A0 i A0 17 il 25 FRS0 R B R AR Ak , ARGk 4 >
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R SENERE. ARMEENEERA Bif (polling) Fu (interrupt).
EB—HELT. LESBELFMRVO=TAMEE L —~Easd, Rin%E
FRETHBENTES. o, &EEEm—4 RS M 10008530, — 8
Bl g, CHERARXLC—EE BREILEE T

MR EMR AN, LABRT DEREBESRARRA . KRB~
KM — A N A BB T8 . BB A B AL
R LI T 1R S S BRI S A LT P T B % . % 85 5
R, ARES— B R ARG RSB BT, FEf—
AHIE: g |

do
{
// Play games, read, listen to music, etc.

// Poll to see if we're there yet.
status = areWeThereYet{};

} while {status == NO}:

LETHBREHARB TN, PELMERAMEZN - REOUES . EME
IR MEL T, SEREMESAE L BRGNP Re <, MdElBE
FHPEE R, SR UBEHE RIS, YPEiESREFEAME,
Sh 3 R IE R ISR TG AR — 8, RATHEPRTEPIAR & IR (ISR) go—/)
BRET. ISRITRE, b G BREmATA BTk, .

Sk, XARRZAHN. BFALHALHESISRAR “RE” #EaE. A
i EA KT KA PUT B MY Bk 7. RIFFERROX e pm i, alGER R —
AR EGBE. Faf, REXE, ERTEHEE B LD BN R
SE-TEFNEL. SE-RAMTHEFBRARSRBS ., ZFAH
B R EF T8 LT .

BRDER, W SRiRHELLE —BEFREOFIALEEN G LEBTLINE
Ll B EBFROTE. Tk, RO S8R B8, AR T4
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B — A B RO, R RS B RICAL T 3 24 50 TR B~ 34
LS B, BERLABNY SFEBREAZHS S, KHL
AP LB B . FCARE SRR WS R R ol A
FREREFEFAMUR S RENKR, RITHELEBBELEA P TR
BB H I ORR T A

PR L

KEBIRARFZHERG R PEG. S EEE— P8 oM (ELES
SRR B—A 1SR, AT LB S HT EMNISR, LRERWTIHMISR Z

(YRS I PR [ p—

a . - -
2ITT Tt I— T—




58 ¥ ALE

AR R — AP MR STEA . (R o7 LAZE 0 ] LR 4R B Sk ST MASE = A~ B ar
TG B — T E L T E R — 1 ddetine iBH), T HR:

FAE e e A LR SRRl s

* Interrupt Map _d;;’Fﬂdﬂeff,_ﬂqR

* - 1
1
!
[EEEEEERTEERENEN ] IEE A SR EEEEERSE R EREENSE LR EE L] ***i‘i‘******l‘***k*****ﬁl******l
1 e

|'h___
/t

* Zilog 85230 3CC

>/

#define SCC_INT 17

7
* on-Chip Timer/Counters
oy .

#define TIMERO_INT ]

#define TIMER1_INT 18

#define TIMERZ_INT 19

j*

* On-Chip Serial Ports

*/
¥define RA{ INT 20
§define TY_INT 21

ERAALIE RS

0 R UL BT % P AR B AR RO Ab B8R A0 1E , BUE R XL — iR R B R —
T mBR—EACRCH++ REMIE, XERTREME . Wil SmEmE
iRk, xEFGERFRERMELELBESL . AL, BEEFGRILCHRIES REN
i, PREERR -TLESMNEENESE.

% T4 25 (58 T MR 00 B — H 7R 75 87 o LATE 1) 5 4R (e Ao il M L4 ). dnit
it S FIF R Ak 2 B8 0 R F- M R Y R 4R AYEE . sk D L& —4 K. &

RIRBAD — DRI AR R KR IF RIS, (REFRERBIRE T 52
it 2. BB HIEFHER SARY RIRBARF MELZIAHE) . LB R
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R-THENES. —HREBREEEEN, LRFANTIERA X ANETIC
FTH. RSGE KRR E S kX —1.

FERFRHTEIMRERAROERNRENER . £XEHAT, x4
EBERMRARET REER AL . SIEAHIT2 Intel £ 80x86 % K,
EME I 8086 — e R I, BAEHM. Khil, 80x86 KHZ ML
B, ETRHECEHET Lk,

A, RIBLEERRARLER. BEMSNRTFESLEG =AM
F.MCESATATETRERRZOLE T T HEERKHNCPURIR AR AL
MEFME T EANmRITAER  XE SR AT ATEHLING & TR
Mo Rl B WA ab 5B 38 1 Motorola ) 68K R (£ %34  Macintosh 1T+ &L
BT LAHRE]) PR R 80x86 Hik,

BRTRZFNRHRAERARRRETX — A, HieHIEREMCEE. SEH
WA ERIECPU. i8S (LR RAM. ROM, HENEEE) fdibsiz
BEER—AEBRREBE. MR RWERER - ERRE. ME TR
STHBRARXRARN RS . RETRIREE B 3% 25805 UREMF 2 hErm.
L Motorola 7 68HCxx 5. hiEL ¥ RIAETHMEEENMITHERE.
todn . Intel 3 386EX 3 2 7R B Sh /) 80386 ik 72 B3 e WIS AR

EE—LESREEFESLEE, LEMDSP, DSPENCPURFITIRIFEE

M Lk 42 e R0 SR A DAL o 3L e AR LE = AP (4 2= 30 M 4 2 kS o 0l e W B A LT




60 1%

WM. A RT0. —/4 DRAMISEIS Fi— 4 i 8 77 . i B AR SR i &
ﬁ%ﬂ“%ﬁ#ﬂ#mﬁﬁﬁﬂ%&%ﬁﬁxwu@ﬂﬁ%ﬁﬁﬂﬂﬂ#ﬁﬁ%
BIEHEESEEN. eI

a8
RAEX S B SMNE R SR R ROE IR %, EiZRAE 80186 CPUTIR /Mgy
R. B ATLUEE IS B M SMEIE BBk (PCB) B— 1 256 FH BT B X %
PORIE . R ML B O T E 8~ i TR 7 il 38 0 /O B S RO I RE B35 A
He. PCB%HEr T VO 20 B, Mibht FROOh FF . it R EBMiIE, PCB
4 BT LA 8 5 (.90 17O sR7E 8 33 78 ] 2 4 11 5 8 A9 bk 48

- RPNEEENRMREE FS WAL T FPCBE b i & WL, £
B018SEB{ AL & M BT A H & — M HFERNFGERLL. h TR
MR R E X ERTRBIT, BRE AN &M RE I 6 & B RATR
TR KB ER A RENHE. ROLHArcom B il Tx 4 TIE, it
THAERT EEREETRITRINEFFE:

AR A R L AL L R Al

* On-Chip Peripherals

t***t**tt**ttk*wt**tt**t**tt*x*t**tt**t***tt**tt*iit*t***tt***t***it**]f

f*

* Interrupt Control Unit

*/

#define EOQI {PCB_BASE + {(x02)

#define POLL {PCB_BASE + 0x04)
#define POLLSTS {PCB_BASE + 0x06)

#define IMASK (PCB_BASE + 0x08)
#define PRIMSK (PCB_BASE + 0x0A)

#define INSEPV [(PCB_BASE + 0x(C)
#define REQST (PCE_BASE + 0x(E)
#define INSTS {PCE_BASE + 0x10)

f*
* Timer/Counters
x/
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#define TCUCON (PCB_BASE + 0x12) | e

gdefine TOCNT ({PCB. BASE + 0x30)
#define TOCMPA {PCB_BASE + 0x32}
$define TOCMPE ({PCB_BASE + 0x34)
#define TOCON  (PCB_BASE + 0x36)

tdefine TICNT {PCB_BASE + (x38)
$define TICMPA (PCE_BASE + 0x3A)
$define TICMPR (FCB_RASE + 0x3C)
$define TICON {PCB_BASE + 0x3E)

$define T2CNT (PCB_BASE + 0x40)
¥define T2CHMPA (PCB_BASE + Oxd42)
#define TZCON (PCE_BASE + 0xd46)

‘/*

* Programmable 1/0 Ports

*/

#define P1DIR (PCE_BASE + 0x50)
#define PiPIN (BCB_BASE + 0x52)
$define PLCON (PCE_BASE + 0x54)
*define PILTCH (PCB_BASE + 0x56)

¥define P2DIR  (PCB BASE + 0x58)
#define PZPIN {PCE_BASE + 0xSA)
tdefine P2CON {PCB_BASE + 0x5C)
#define P2LTCH (PCB BASE + (xSE)

Kb ir B MBS F IR THROFECERIE:

o  HHEERNZHRERE? ERTLAMTNEF - HEfbIL? MR
AL, AbTE AR ] s a4 E

o HEFRMERMIERET2? ERR—/R0 ISR AEANEEEIRD?

o HEBACRTTE—EHRNURBEOGE LB LS ISR
9

o  ERIFREILGE (2ERT) 2
o EHRMBIHLR N
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& |
MRl RYSMEE & s

B, REEME TRTH RISMEIE& 2N e RSN R (i
“FALFR SR Sh i i P IR0 1O B AF kO I A 7 Sk I Sl (E B iR &

HREER--RT RIEEHANE. RBHEOEAMNTE, XkXxTELEELCD
AT RS . A/DTRE. MBENEEHE e A ASIC (FHEMS
B ). 3 F Arcom HUERHR , SXIEER R BE =& Zilog 85230 HirimHlE. ¥
frnfnigiR e .

REEIZE BRI R LB MR EM R P TR T, S P AR, PR ik s
A E R T X A R IR SRR e A MR R
Hk A A TG R REEFSEFROMLNEERNE R XA i
RorE hRERIE, (T ABHERY TR MR - MR %

MR A BB, IR B RR &L S BIRIT. @ % AT RINEE
R A AR R R E TN EE X DR R R -
b BT ARk (A FR B B & AT A PSR D LAk O RE 1 1 A PR B OF o 2
EHLE N BEFANBRSTEHRF.

kLA S o

BARRRFEFNRE — SR E SRR XETMEE R —FREN
LHEXRNRENE, HUIENREFEHNSRIEEZRS P THRRENIS. £iF
HwRLMdEP AR ARERRLCRIES. T, BRTX--PLUT. R
AR C R C++ RE/MMEFT (2 3).

i 3 RATRFF "GN EF-ANRAXEA O TREE— L, S AR L B4R
GRS, Tt ARBRIGHLEDHR & £42 A2 LR k@ tirde LA G L
ik,
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A MBRRRBER M EOEE (BHR - R R TR 1035, X4
B T 2 T & BRI 1o 1 B 2 TR S M B 08 B il 15 — Sk i iR
ST AT 12 10 % S SIS 20 EAY TE R 2 — S Thik Bt SRR IR S B B A
RIS PR/ 2 S R B R R MBS MR L R R RE TR
BB, GRERET - SRR REEXAEE. TN, RTRGE—E e TR
s i — RS AT — - R .

BHEMELNIZESE =T “Wif. BEnEL” BREN SR mHG. B
B RN EEEECHMBIEATTRBEISRIEERFOR - AEME
TR, BS-ARETXTENDALTRO—ROEE, MBS S (3
P masfLn C/IC+ BRI E— A B main,

ML R~ SR T RD, X RS L F 8 M T — M RIC
HEZ(BAFRAAE A4S R ARBNE—BRRREH & am i miait
. EAENE— M4 LANECESRETNREZOENTRENSE
B, @ENME bl 80188EB 4 (i ibhik & FFFFOh,

reset:
: Reset Code

; (in assembly)
imp hw._fnit

fiw_init:
; Hardwarg

; Initiglization

; (in assembly)

jmp startup startup:

; Startub Code
; (inassembly)

call main

main{}

#*The G/C++ program starts hare, */

}

BS54 BHEORGDBITE

REREROEGMRLEEER AR £k, BNBESIFLERS
EHCHERMIRE. KR MathEER R NEbEZMRMTRS. FKE
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A
%%%&ﬂu&E%HE&%%%Eﬁmw%ﬁm@@}mﬁﬁiﬁﬁﬁéE
main B 5ZHA.

fEF Inte] 80188EB 4P 2B R THEZ A, HLTPIMFFRLABRE. &
WET S EALEENRN AR By ARITEFES MO, Eid
MIrEFHEHE, (REH LM NEELEE ST HFEMIOIKE. &
—AREFTEEN-- RESERESMAME R "EHART BER. HED
i 35 25 PO 14 1R 2 22 T 6 03 BB A ol O 4 TR RE oy PR D R
MBI E— R FEMIEENE R EIERBRATFE .

(R B Bh R %, 8OI8SEB 1% 7 — B HE. ERERA 1024 FHHROM
({iZ FHpht B FFCOOh 8] FFFEFh) FERHEEHOFRK IO EE. X2 BE
() “BEILBVER” . EME T B hw_init 465061 T bk FFCOOh (2 &4k ). i H
TR GHAEREFARAM B HEEEHE - T HRIZE R EFFELER
WRBEXREERBE FOERMVOREIER. XMEEERIE, B4
ROM FRAM Mt EM A A L. REFRNHTHERFER ST ROM £
RAM B {Ef HEMM .

BB B A T R, RERNER T8 9 Fd 0L HIES .
R T . ERTESRH GRS S BSORHES DI, BEOLIH R
FRD 2R main, MIXLLE . URFF A R98K B BRTTLLR C 8 Cre K5 T

FEFEERBEAXNKEZ NGRS SR TRIGHERFT. LA,
Bk Ax Al (BaR0. Boiait. C/CH BT
CAEE—RER— T FE T Lo sE G Lk al R, BrllE & I — i 18] o Bk 17
Rk, MR, XX IHAEEENTy. RREXSFR, wREHRCLE
T— AL T HRAOAGLED BIFE LIS, TS LA S REEPEE
@i ENLER.

—~HIRERNBEARAXREZEEMEY, BRBMETREREETE
it TR X TEREHNN: FRESHN. ZEBHEF. BIEASMAE
HAMRF. XS FERBHRNRFERA B RE MK, FETEmAR
WERE T H - LHmics. '




A¥ENE: f'i X
ARBH LY _%f\ [==]

. A5k B o i
. EEAREAL
. R sER #ﬁﬁ

Tyrell: o XANBEN—Mid L, ANKHRINTGHS
Ok T — Ao, PR RAT WP o 650 4 fe
Deckard: Wiz, A2 A KW,

— & ¥ {Blade Runner)

X -RE. FRERBARERAP ETEREREEDENLIN., BUL, &
SEANHTRENNEHE . ERMREH RS ENEHES T, 1)
G RRINEES.

e = Eid

% X WIT 5 & AR BN R Gob 8RR AT A, 1 — A R T
i, Vs S 0 2 R 3 B R F B 2 M 1 D — R R BB T R
BEITHE A, FA1EA— R0 R A I &, (R BB, Zip
ERERENEBRLE TIHE, B RENES S EBROE. FisSE%
EMAFHREMTHLRROARLE, SEROANBBOTNEERNS Y

REDSY VBRI TF R B LA 08 5 B A B BLZE IR (RAM) &5 2 Rikf (ROM).,
g, kbl G—-HEHEY, REFRAMNESRERS. £/ RAM
RET, FHEFHS D E— M BOHMBETUEEENHREREE. £—
TROM ik &, FREFHE DB~ RORETUMENIRR, HE T
BHA. HEOHER, % ROM &bk 5 R MMIER T iR, XML
MIHER G TFREE . BAENRM A T RAM FIROM R)— Se45GE . 18 6-1 %% /7
TRRARRGET MR SR T o2k,

635




DRAM SRAM NVRAM 4R(\) EEPROM EPROM PROM &K

6-1 BARRRPERNTHRAER

RAM HyZ &Y

7E RAM e B EMITFH512 4 SRAM FIDRAM, & 123 % 3
HA T R A8 IRA% & . SRAM (B A&RAM) REREHE RK A RS Kb
WA AT BN T B R M T, KA RS KRB E k.
%75, DRAM (4 RAM) R4 R HIBIRS G — @3 R AL 0.25 1.
B 2 25 B M L T M Ak

52, M08 RAMX A AREE, SRAM B A7 (R &) 156 B 0p 4 R
. Stk DRAMIGRESRAER. -1 RREREEET S LN Eiit&
FH 2P REF SR, A~ A LB S MR TN, A,
— A {E DRAM % ] 35 00 Wi B8 ¢ o] LA E DRAM K A B (R SRAM. (& FfE
EHEEE s “DRAM {518 . ) DRAM {5 & (T % & B 41 1k il # DRAM
A 77 G B B4R < ot — Bb B Z R JL ik I 2038 . DRAM 2056 B nT LA R 35 Bt
o] {75 DRAM th 8324 %%, Bk, DRAM UF#4E i H) SRAM St @ ke 4 RS .

TE R G2 F MR — B 2 RUAD 77 B B 08 . R ERIRAL & % 8 15 BN W F0 g A
SRAM iR & 120t T thtRf G s ] (R EOEL DRAMBRINEE ), (2 REE K15
Wi st HE, SRAM HLE TP I MR M ip 5 . KRN RAM
THEOMNE, BFTHWERAEEFDRAMBIRSIA . REBRAXAKERRHEY
AR REEREE LI AR SRAM (LB AT 1) RMRAELSN—
K3 DRAM (LAt}
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_—'—"'_'_'-'_'_._'f .
DRAM #4128 ¢ |

Jo RN KR4 016 T DRAM, T £ (XA RS Thess—
A~ DRAM #£ %8, DRAM ## BA L TR EEAA/B L ZEHsHE
— A, T A2 & R A AR BB SR A DRAM ¥ SR R B, KA, R
RS Rl R o8- B TR B A

RGBT ARBR—HFHANELDRAMBERNE, WRIEHELEFR
A AT RAM, R M AR BRARLINIHH, SR, AW
HRBEFRALHETHE, HELRHNHELERE,

LFHM A DRAME#H BEREE2 - MR OMEILAF, LT aiE—54%
3 Rdbha s, Mg ibLFiEd B84 FDRAM oA L9
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2 VAR RIRNEES A PROMIME BRI — MERMIZE . MERER
EE. ReEREdEdm.ERERME, §—RkmMEEPEA—AFY. —H
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BN T . (FEISE 1 TR A — 4 LLSESD R S SR OB T ) HE L, i
BF LRSS BRI IRRE — REERE. RELPROMEHR,
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FH-NETRE. AVORKAHKPREESCFTH 16 TFHMEH. RE
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=k 320 ged
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L
B2, BRI~ RALMNE S R B K BINE X R R R R TR
P S 1% B BB AR T A B B0 okt .

F— A REE RS T2 W S B B R i RE IR LT R e Bk g (7 &
TR, (B A AT REFEIA — % iX 2 R A K@ AT R . R 2 HE SRRk
HELHFHEFRSENTRN. KENVL, REBHERA SR, Fikid
AT, TXA o] LA o K b o977 % Sa0MER MBI . R IRITEEIZS
BRI, BAEWE T FINMWR LA BFER— TRFIRHEHNERL.

EEMRETH

TS SR IR — 1 iR e R 8. EAE, Tk 4R
R R, — S i S IR A BRI B X R, P, RiRIRkEER T
MRS REISAHNERSNE - E, AREEERE, RIEENE, £
E2BEANFHINE ZE, RReHEIE, TEISAB=ZIRE. RIE
B k. BOAE R IEEE RBEHEMEERIEZ R, LU
EFENEEA CREARRA, ARd_ bR BRERNARELL LORER
T RSB RMIREK, BARE LERBBRFRELHERBRTA T
frigdd — HEESLKN S —REE RS LR EE.

ATHEMELTFES SR, Ml eaitksh. TREMENEHRE 2 rENEAR
IE. PEMGILAEENSREGELTRBELERREE. hin, LE1HA
BRI E, H2EABE -MEE, HISAHNEZME, KRBIES—
M ENEEE. RIS T UENEIRSE. nRERNERYE - (RR)#EE
R TWIR B4 ) IR 2 oA 68 88 R BEFT LA Y 1 R R — 1 {E & *
FMTFBRBANE (3), MAZE-TEAME (1).

BRERERAN

MREFEWS SR, BEBAFEENAER, AEEFaRALTFERE -1
RIRBINEZERAFFMES . MRV, FHES S —SEHEA R A
HEERE, SEEA THIRMET . REEHAREIRE. HRALEFE R R
- Ehsr. Bk, RERMBEMERAEREER . EHESR 8 LR fk
MLAB ARG AET .
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B RAHHBER, BR, MBENGETRENEE, B EAR ETh
RENY, UM RIE, RS E N A R R, s
B ERAE, RERETHBGH . SERTAOTEREA. KEHHR D
283, B, X BIR A7 RIS AR B @ R, 4R 8 B A A o i 15 Bl .

1l 3B 5L SR

BT A 40 M O B 1 A I B LA B B M ik AR e, &2 AT AR T LK A i iR
HE R AR R . B BRI R B A G4 B o BNy, BB BRI 3R
F By F 4 720 S0t 0 A8 SR A B AR DY w4 o 80 ol T B 2 7 4 0 1) R
B 4k 8 o 4000 X TR @R R E 8.

BRIABE A MR BB SEMNER, Hl S kKM XL R 5 & 1
W ATE A BIRE X FEEMEEL RS A EREA; £ MR 0
BE KA LA R A et . TR — A BN R, REHMK B TURRE
HlR&mEE, REETREREXTRERENHHEL.

PATEZAMANMFRBEN. R E: §adTRiBesld, g5
B SEAIK, BERIRERIR. R E ik 8 &M RIRHIE BEELER
THe, BB AR B8 nREFN. TNRENAEZERL. mR
fEfTRR 0, FRERRLIZFD— A E M TR —REHE R RN . 83 % FHlK
LA BB B R bl . MR L RE SR AR R B A (R

BiE L L Wi

BMEAEMAORRERLL. RNBEREEMBLESHEERELLL
I 8 B — M T IR E vl BB B AUMIL T B2 S A BT TREMI
AR ST T 54, 2T, BT ERE HRONAT
B —AEHROMR G LR —-RUABE EH—6, MRE-DMRIECTHIE
H 01, MA%HERIBEAREM, 645RERET TMK.
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0L MIRE — A BB AF 0 AT AT IR 8 LR 62 BB T 3
TS 8 G ML o RO BB R XA B F, R TIIR” . R BBt — % —
AYRGBEER 1. I Bk SRR T B A A AR
JITE —H . DO IERIRRREI R B 2R B n, Horh n BB BRIOE .

®6-2  EVHRE POERNEE
00000001
00000010
00000100
00001000
00010000
00100000
01000000
10000000

FEARN A MIE — SRS &4, LT RSB EAL T LS A SR AL .
L P e s AL BRATLA, 2800, anRBBR LA TR AR~ Trikas
SR RAR, BLIRFEE S A7 3R R AR, 8- AR
— Mkt

ATHIT “ELRE, RERRXRIHE-TRESA, @ERIEXRIEE. 5
ABABE, BEEFRE. IRBBRERNZZMNMNE, MlRLR T, (LA
GEME 2 TIERRA, BARNIRENLERNAEL. BX L, BfEF
EROFRARE, ZTWMABTURREELNER.

8 memTestDataBus()ELW T A C R XA “E 1R 0. ERXAAE
ZEFENREA, FAEZTHULMAE S —ERE. nRKREARERTHR,
R ZBR 0, ERESRRRR LW HE. MREFEENIE, BTER
Y BOE BT — A AR B ARTT -

typedef unsigned char datum; /* Set the data bus width rto 8 bits. */

/t***t**t**i*i—*t**l*i—*i‘l*i***i’l‘**iiﬁ***i'ﬁ*****i—i*****i*****i****ll*****

*
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* Function: menmTestDataBus () dﬂaf,ﬂu**”_gerl

+ Description: Test the data bus wiring in a memory rg;;;n by il

* performing a walking 1's test at a £ixed address
* within that region. The address (and hence the

* memory region) is gelectad by the caller.

*

* Notes:

+*

* Returns: 0 if the test succeeds.

* A nonzero result is the first pattern that failed.

»
***l***ti**ﬂim*-i--l-i*tt‘l—kﬂ*i'*-t*t*iii—****i********titit!tt***tt**!***tti*!

datum

memTestDataBus (volatile datum * address)

{

datum pattera:

fﬁ
» parform a walking 1's test at the given address.
*f
for {pattern = 1; pattern != {; pattern «<= 1)
{
l’I-l-
* Write the test pattern.
*/
*address = pattern;
l{t
+ Read it back (immediately is okay for this test).
*/
if {*address !'= pattern)
{

return (pattern};

}
return (0};

}  /* memTestDataBus(} */

ik B & MEAT

ERAIEAETHRERZE. (R AN 85, 101 Hoht S8k i 15 €8
BEHEREUENER. ARETEEROML. B, FHEMRE
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HERIAL & . 05 R 12 B8 AT I M B B R A 7 %ﬁ&ﬂﬂ%ﬁ%ﬁ‘ﬁﬂﬂgjﬁ‘ ﬁ“-.,
ik, RARERNG— MBI RRIERMT R ER T HAR—
et ER. =

B A EEF ARSI R TRBKE ik, X KT
VIR 3™ b IR 3 1A o % RE B 77 % 2 B A&£0001h. 0002h, 0004h, 0008h, 0010h.
0020h %% . H5h, Hbik 0000h 4 AWK, T A (2 B 0 FT AL M (E AHMb AL M4 L%
WATALH . ES AR — AR RO SR (] bR bl v & o

TRMARMA SBETARX A EMR, FEIx ~HHEE, 5 A
— AN — RBRFERCNESY. DREEAKNEEA TS, B
I —AH5r EABAI AIEEAEE. thin, mELESE 20 bt
i, iR 80188EB X4, AL ATLARML 1 IRAIAMEE . R IREMIK—4 128K
FHRFER, BLZAREENRIEERERT (21), BHERTRE L
FBR 1T O bkl S 2% e 65 4 BOF 3 AR

ATHEZARNEFHUEER . ANEEREREHE—" THRE S RBH
bt |- 5 —Eata R, BEE - HRIE — WHREMNRIER -1 FiEE
— HE-TWRSGAL, AR AR E R E DA RE
HOHEE. fRERA A8 CRRRIRS AR, O& THNEIE, 55
AEREB T AR — AP RRAENER, BLEFE AR TR
B ER IR,

ER B memTestAddressBus( )BT 3 RMTEHTINT . RYESHIEE, B4
SREENANAEERMERBIL, EoAR BN, AT HEM. K 2
FE e B — A i B I R . T BT, RAama s enmeE
—REAE-N0, MERIESEMRER T, F - EREEETNHL &R
Bl 700 R 3 20K [ NULL 1L 7 B s 5h .

f ******* LE R R EREAEREREREREEETLEREEEREEEEEEEEER R I R S T g e g i A T g * ki

* Function: memTest2ddressBus ()

i1 128K & | Ak 2R M A pZ—,
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* Description: Test the address bus wiring in a memory rgg&tﬂffﬂr;’r_ﬂddqa

*

*

%

*

*

£l

*

Notes:

Returns:

performing a walking 1's test on thelralevant bits

of the address and checking for aliasing. ?Eg,teinr"_

will find single-bit address failures Such as stuck
-high, stuck-low, and shorted pins. The base address
and size of the region are selected by the caller.

For best results, the selected base address should
have enough LSE 0'g to guarantee single address bit
changes. For example, to test a 64 KB region, select
a bhase address on a 64 KB boundary. Also, select the
region size as a power-of-two--if at all possible.

NULL if the test succeeds,

A nonzero result is the first address at which an
aliasing problem was uncovered, By examining the
contents of memory, it may be possible to gather
additional information about the problem.

i‘*i*‘k*****i**iiit*iit****titt*tt**tt**t***ntt******************i-*l’l‘ii-*/

datum *

memTestAddressBus (volatile datum * basehAddress, unsigned long nBytes)

l

unsigned long addressMask = (nBytes - 1);

unsigned long offset:

unsigned lonhg testOffset;

datum pattern
datum antipattern

f\l‘

* Write the default pattern at each of the power-of-two offsets..

*/

for {offset

{

(datum) 0xAAMABAAR,
{datun) 0x55555555;

= zizeof (datum); (offset & addressMask! '= 0; offset <<= 1}

basedddress(offset] = pattern;

)‘k

* Check for address bits stuck high.

*/

tastDffeet = 0;
basebddresstestdffset] = antipattern;

’
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{

for {offset = gsizeof{datum); (cifset & addressMask) };_Q;_oﬁéséﬁ'zzzpz;ﬂdﬂqa

it

if {baseAddress[ofiset] !s pattern) | "
{ e

return ({datum *) &baseAddress[offset]):

basedddress [testOffset] = pattern:

/‘k
* Check for address bits stuck low or shorted.
*}
for {testOffset = sizeof(datum); (testOffser & addressMask) '= 0;

testOffser <<= 1)
baseAddress[testOffset] = antipattern;

for (offset = sizeof(datum); (offset & addressMask} !'= 0;
offzer <<= 1)

if {{baseAddress|offset] != pattern) &% {offset != testOffset))

{
return ({datum *) &basebddress|[testOffset]);

basedddress|testOffset] = pattern;

return {(NULL};

1 /* memTestiddressBus(} */

4~ F.IIES

— B{rmiB ot R R S AR IEHE) . A LENRERIREF SFHT B H,
EWANLZIRETHOE AR RIFEOML. X/ MRk ToE e, B
A 7L PRI 18] bk £ il T 5 00 AR AE B 9 R AR AR

T —Ae iR &M, e BisE GRIE) g FHeEMK. fralkl
H Wi 3 6 0 SRR — SRR BIR . RERESTE ZF MR BT
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i MER RN, B HFERA BRI R, BiL‘,L%?%ﬁﬂﬁﬁgfm}
W (B2 THuht ) Mg, — AR A {5 & & Anilly ",sfﬁJ

T R a0 BB Ak 6-3 PRI PR R . 3 =5 Rm AR S 5 Wik
MR EOER. £ -FMRRET - TRBRNR. DARLH M TROKIE
. BEAZMEBEACEREr THALBSITH.

f6-3 RIAHNMIE

77 i 3% W 15 ZHHIE K EAE

(00h 00000001 1110
001h 00000010 11111101
002h 00000011 11111100
003h 00000100 1111
OFEh Lennn 00000000
OFFh i 00000000 11111

BB memTestDevice WRH T XAHE—-ARIOPENEN/ BRNE. ENRAMHE
MWAEZHNSH. E—125ERBM, F-NTRENAMFHE. 38E
BARPIRE-"TERNOBE, X —REmEssnEEs. nRNiRE,
B S FNULL, &0, B8R ERKERNE— bt &HER.

* Function: memTestDevice ()

*

* Degecription: Test the integrity of a physical memory device by

* performing an increment/decrement test over the

* entire region. In the process every storage bit
* in the device is tested as a zero and a one. The
* bagse address and the gize of the region are

* selected by the caller.

*

* Notes:

*

* Returns: WULL if the test succeeds. BAlso, in that case, the



§1

entire memory region will be filled with zeros.

* A nonzerce result is the fivst address at which an
* incorrect value was read back. By examining the
* contents of memory, it may be possible to gather
* additional information about the problem.

* ﬁ

ER R R R R R B R R R EEE R R R R R R R R o i i***ﬁt**iit*h*ti‘lti***ﬁi/
!

datum * L

menmTestDevice(volatile datum * baseAddress,hlquigneﬂ'Tﬁﬁa nBytes)

{

unsigned long offset;
unsigned long nWords = nBytes / sizeof (datum);

datum pattern:
datum antipattern;

!*
* Fill memory with a known pattern.
i

for (pattern = 1, offset = 0; offset < nWords; pattern++, offset++}

{
basehddress [offset] = pattern;

/*
* Check each location and invert it for the second pass.
*/

for (pattern = 1, offset = (; offset < nWords; pattexni++, ofiset++)

{
if {baseAddress(offset] '= pattern)
{
return {{datum *} LbaseAddress|[offset]):

antipattern = -pattern;
baseAddress[offset] = antipattern;

;f*
* Check each location for the inverted pattern and zero it.
*/

for (pattern = 1, offset = 0; offset <« nWords; pattern++, offset++)

{
antipattern = -pattern;
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|
2

if {basehddress|offset] '= antipattern)
{

return {(datum *} &baseAddress(offset]);
}

basedddress{offset] = 0;
s |

1

return {MNOLL) ; \ B 2y

} /* memTestDevicel} */

ga

AT HEERMNPFHEEMR &, LRMNZE—ATEAHF. ReEkiTEEN
Arcomiff £ SRAME 4 64K TV B, BfAE — 5, BNERKIARZX
EANRGR. 8—HERT. -2 ERFHRERI. EERINNTF
if Z oG, Ff 8 ™ Abht & 10000h, RTLAEREE FrikER « (R 5 HbhE 0x1000:
0000, HiB GBS 8 (80188EB AR &M — 4k ), FHFH.EHAF 64K
FPERMR (AT e RmF R 16{).

AR AR GIRE R — T (SFIENULL) FfE, ROTRL AT LA
B RATLAE R IR S0, EFEX Z WKL . BT
T @lgrtT. H—S AR, RENNREFEER &L TARNRENE
B F—/A-il TR RARENRAREMEEREN. Bl RARINE
Wik & X ERBILE T - MREF ORISR ZE LN,

BT R DL, RIBUIKBFEASNMRILS, IbEEFEERE, B, R
BAAHATRT, RRSAERRRE DS BAEF. HRHEERABLLEN
TP IR AL R — AR R T AR AT 2R

#include *led.h"

#define BASE_ADDRESS (volatile datum *} 0x100Q0000
tdefine NUY_BYTES 0x10000

f********i—*ii***-ﬁ—**ki***i*****‘&I‘**!***W**!******\!***R******t***********

*



A4l B 83

* Function: main ()

* Description: Test the second 64 KB bank of SRAM.

*

* Notes:

*

* Returns: 0 on success. fﬂf”_ﬂ—ﬁt

* Otherwise -1 indicates fai{are? x
S i
******wtt**n***w*wt***u**tt******n**t***nu:llw*t**_*_*_s_*-k-a'*_*_:;;:*w**tw***u*/
main{void) =
{
if {(memTestDataBus (BASE_ADDRESS) '= 0} ||
(memTestAddressBus (BASE ADDRESS, NUM_BYTES) !s NULL} ||
imemTestDevice (BASE_ADDRESS, NUM_BYTES) != NULL})

toggleLed (LED_RED) ;
return (-1};

}

else

{
toggleLed (LED_GREEN] ;
return (Q};

H

} /* main(}y */

AEME, TEMARLSILARRESREFRENAER. thw, CH
Cr+MTEE MR, EREKFGBREELEAT. E—TAA—-IULME
R EOHRAED . ZLERTTH. ki, RATLUE-PLMEETHENRAM d
G — M HERE, MRS — MRS, R —BRIER T, — /I SRAM &]
EAFIRIC Gk B, ZLUGRPUAER BRI R T. 5. MIA—-1T%HF
MM RS, R EEIRHER— 4, TELRRANL— X% DRAM, MR IFEE
R RAM U Z WA B e g ENEE, RarnFEZ2ALR
EGREM AR,

B EREMEL B TR E . ERMERT . R DMERERR R B 4188
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HMIAM TR ATREE WD A, FEERRILMRAXRE DB XEMTRL—.
RIM, TE82% 5 T (REOBR PRI 8 . RTHE LA RS — A 720k S0 ADAR
BT FEFER — R R R d E B BRI 82 17 77 3% M A A 0 4 A
o A% A0 T K — R A L. R~ ﬂ%ﬁ%ﬁﬂﬁ%ﬁw HE
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WILFESRNE
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ROM iz & WA AGEHS . MRAANREAF LS A TEEMRENESF. &
i, RAXEREOERAERENFHRERE. — M ORTREEERR. 7IF
B A . PEREE R TG, WTRLRFRBRE. SERITXLIES R
FHEEEREE THE, A —EhERAREEEY TEUREPOREEF
B, ZEMSEREF. NRAEMLARTERIT ARG ETRERLR.

B L

ENELmEfF e AR FRIEEPHEMAERFRETHINAER? E&
L AIEE R R (Egn, X ROMER ZH), —TREBNF SRR EN
ke, SR EEHMNBREEOEE, TREEFHFTERETHAE
SRME—RITFRERERILE. mRARNELEIIHE. BL2BEEFBVARAH
. @ /hORERENGEE. ROTTLAE MG M B 2 e iR e .

B PRREMEE2HHANEEF T (HEL—TF. MRRER—A 166k
FIRGEFORIIE) i, XM, SREEN—TEREENSRBEORFAN
BiE (R Fismsiem) S/MBEEANT, B ERaHRES SR
k. —KBEEMARRE. XA GhRER A E R A, SRk
MABER—%: BERBRE, B, aRATEMERERORETHES A
T MBLEAWARE S RN, HA LRSI ZE FFh,
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i2, RAEME—EBEHRATHIR (AITEHO, RFHK). HIREI RN
k. BRMFEBT R —FIORA SR TEHHN THIR (F—-TMA1EFHO,
EAMNOEE 1) ELH) mBEAUE RO, SRS ERNHT %
(. R HIRE A, RATREH—-TE RN, ﬁﬂgﬁlw%ﬁﬁ

i i—A4 f;
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-

EWBEHORLRIZE, RIE— b FRER T — T &2 BR
B, REERIESENARBECE - E . XEREDHEARRR
— REEHIERERET . ERRAECE AT, MRS
HHERBAGEE. GRERICSTMSRNEE . AGERARSTHA
TR b . B — A R S R B R 7E 5 — LB R A MR &b
S R e 1 TE S P o B AR

B LR

B TCAN (CRC) R— MR MBI, SISO RAS 5 5 ik i B
Hig, CRCFTEMBIEEFWMRR, BHTXABHLEE. K. FHEITLRIE
FEEHFRREEMAREEORAALATEFREEHN. B TEE -1 4T
CRCEALLRH C LW E— 2R B EFE. WM, ENRElE
BRI A, S A A 4 CRC AT MBI e iR — HEBINE
Infa RELEY .

ERA—TEANEENE. YR CRC IR, (RIE—HEHE % 1B
Aty O H K E (AT MROH B ) . B A S TR R — AR £
T A B 3% W 8/ M E R TR R (A — R BRI R kA it
FIKERIEND “ 580" SR CRCEIE R . FAIRIGE £ WAk B LUK A 4 T
EENRE BN, XRRE TR ARG R IAS S (HAZAH) Mad
FOSEIR . 308 2 A AL R e SRR B SR MIRE AR R T Y T B, LA B8 1R L R i
f B S BRI . S, BIERRIR (AR — A
RERT R [99.99% RILABRMILE. BE. ER 6 KR S
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ML A AR & 47 M R B AL DA S IAA B B F R E bR . =45
BRRE SRR MEG-4FUR. g — Mr X MR T E (EREE).
FHGE R — A MERRE £ MR ZHEBRR . AR NGEEDL R SRE
it (2) WkdbaRHKE.

R64  DRRESHALNS T
— ccITT CRC16 | ____czac-:ez"""J
RN (RE) 16 {ir 16 {i 32 i

LM & Al R X1 2x 4 0K S x4 X2k %74

x22+x|6+x|2+xl I
+X O x4y

FX 04X+ 1

Bd (2W) 0x1021 0x8005 0x04C11DB7
MasH O0xFFFF 0x0000 0xFFFFFFFF
EEmMEFE | 0x0000 0x0000 J OxFFFFFFFE

THRAERBTULERGOEFLELSHA (23) MCRCAR,. TR ATFEH
EXAHEES, RIEFAENCRCEBHENHTE. BT CRCI6HE, B
ERB=HRMMEN . 4T CRC32, E=/HE, EFHEN width 3
unsigned long ¥ &,

f*

* The CRC parameters. Currently configured for CCITT.

* gimply modify these to switch to another CRC standard,
*/
#define POLYNOMIAL 0x1021
#define INITIAL_REMAINDER  OxFFFF

22 GHRAZSMALABHEMN RV AT — ENTFHE-—AREL0EA L, &
HEMSARLNA, SAALABHRB AR (SR ARS AL HWATZ
A&, tkde, F-ARAFTHERAALASE, CCITT, AUNMERH AN, 2ANR
B AFPRAAEIAN (F12, 5, 042),

w3 BRH A4k R H (reflection)” o5k B8 &R (iwist), S AT E M
I, BTEABLTLRLERTYH,
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#define FINAL_XOR_VALUE 0x06G00

f*
* The width of the CRC calculation and result,
* Modify the typedef for an 8 or 32-hit CRC standard.
*f

typedef unsigned short width; _ﬂ;;,ﬁﬂ~“frrpﬂqx
1
=
A

#define WIDTH {8 * sizenf{width)) | L
#define TOPBIT (1 <« (WIDTH - 1}) L

B crcinin % E CHRIAH. ©EH CRCE X ERNS® & k. ¥t —
ASFTRIE BB 256 el H MU BE S . X a & RETFHE
N RWERNESD. ZAEDE AL EE creCompure(E R . M, —4
KHEMCRCHLLE T W EMRA AR E. W BT CRCHE
giagLal 8

/*
* An array containing the pre-computed intermediate result for sach
* possible byte of input. This is used to speed up the computation.
*/

width crcTable(2%6];

f**i***w**w*******wn**wrlw**nw«**ww*****w**w**a****w«*nw**ww*f*w*yw**w*

L

* Function: creInit ()

X

* Description: Initialize the CRC lookup table. This table iz used

* by crcCompute() to make CRC computation faster.

"

* Notes: The mod-2 binary long division is implemented here.
*

* Returns: None defined.

*
*!t**!t*ﬁw**!tt!!tt!tt*tt*******ti*t******i***k**ii*******************[
void
creInit (void)
{
width remainder;
width dividend;
int bit;




/*

* Perform binary long division, a bit at a time.

*/

for (dividend = 0; dividend < 256; dividend++)

i .
/*

* Initialize the remainder. _ﬂ;;f_ﬂdaf,,,FﬂqR
II
1
A

*, (——'_
remainder = dividend << (WIDTH - 8); -

Lk
'{‘A‘
* Shift and XOR with the polynomial.
*7
for (bit = 0; bit < 8; bit++}
{
I{l‘
* Try to divide the current data bict.
i

if (remainder & TOPBIT)
{

remainder = (remainder << 1) ~ POLYNOMIAL:
}

else
{
remainder = remainder << 1;
}
}
G
* Save the result in the table,
*f

creTablefdividend) = remainder;

} /* crelnlt() */

B, BB —TEFENEEHE, crcCompure(), XR—IRAILLMERAEF
R AR EHRIE CRCER AR . crelnit()ficreCompute( )JE3HE R
SHE, XA —ABIEFCRAR crenit ) R LEEBRA X RF DT,
E AB R T (ERMOFEMITREALL), LEERENAR. BhHY
BAESLMRIEEROM S (REE256 F% ) H A TTLA creCompute( )R E5IH.
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J{*i’il‘*ii\lﬂH**iiiit**#‘kii*ti—*ﬂ!l‘*I‘**ii‘\!*I‘i‘itiii!*‘l’l*i—iit*l’*it*it***i*iiii

L

* Function: creCompute ()

w

* Degcription: Compute the CRC checksum of a binaffffffffﬁﬁfplnekx
* i II
* Notes: This funcrion expecrs that crE;;;t() has been. called
* first to initialize the CRC ldokup table——

* o

* Returns: The CRC of the data.

*
*****ti*t***!t*t*t***i**l‘***ii***t***ii-iitil‘***iit*ii*i*ii***t****t**!}{
width
crcCompute (Unsigned char * message, unsigned int nBvtes)
{
unsigned int offset;
unsigned char byte;

width remainder = INITIAL REMATINDER;

/*
* pivide the message by the polynomial, a byte at a time.
*/

for (offset = 0; offset < nBytes: offset++)

{
byte = (remainder »> (WIDTH - B)) * messageloffsat];
remalnder = c¢rcTable(byte] * (remainder << 8});

J,f!ll'
* The final remainder is the CRC result.
*/

return {remainder ~ FINAL_XOR_VALUE};

} /* crcCompute() */

Sy e 4
(£ R RN FERR
MEFRNAEER, RINTHES2CE AR E RN FEIRE. BM19885IA
TRERSEZE, BFHENEOF T —ERE LAYE. BREMHHDARKI—R
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BBk MRS BB A AR, Khe b, MBI 28 b A AR
SH AR MR &R AR (2 4). BB AEROOLL . 5 BE T
BRI, AW OMET LS T ALE BORE L DEAXH i 0
R BE B OREREEH ML fﬁf,xffy

FHR N B S A BB RE A, :Aﬁiﬁﬁ%&;@ﬁ RS ﬁ;ﬂﬁﬁ
(B AT E S B . MBS R R, SRR
FIRREMENEHRAS, FROETETEREEY.

B EREARNGEE SRR FER K HRRA - BE R E gk T
afE Azl — 1R M. Ak mEAK/NERIZEO TR ELY,
BEEEFER/LTFEYHIES. i, & Arcom T ERRINFEiFiZE —
AMD 29F010 — HATRE, §—1R%5 16KEH,

B, IR HE RN RS AR RN R SR E HE R A RmELL, 8
WEME A X ERENRBEZ N MERINE AR T8 8 RiFR—RMA — A8
BLAEGRNFHEEFREM. nRXAREEHESI, WL EEEHM B
NSO BB

RNFHEERIIREN

AR RN S SALIRRE R, Hit B - RINGFESPHRDEFZE
BCRT. RIS T8 25 Baahiry B 2 o KR ik fE el — A B R @Y . x4
Wzh WiZA— BRI SR IEE AR E L A RERED . FRE SN 5
) B SR BN AR o B A R R AR B Zh A S A N L X AU MR RY A
A EREIE K, thin “ERRHAE DOO0Oh ZhATHL” & B AR, A
Fipit DA00Oh™, ERERREFT ARG E, Hik, mRH G EREbHE®H
HHRIANFGE RS, BRTLIE Bihse.

Arcom # F FHATERE S AMD 29F010 B9SEZh4n T B, X4 BEEEFH &
% flashErase( )R flashWrite( ), X R B 7 BIRRR — BB FEA—HFH

4 AR—AEAEN—R, BERPEANRTLEANBROHEOE L, B, XL E
AZEREGTRIZAGE, BEFLER, ATER. RiKEHE,
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Rz REm M AR S B H AR EF AR BT ET R - E NS XA
42 RiE AT AMD 29F010. #if, [FIEERAPLETLLAH THEMPEFER XS .

#include "tgtlB88eb.h"

/*
* Features of the AMD 29F010 Flash memory g;;:;e. e M=

LV L
#define FLASH_SIZE 020000

#define FLASH_BLOCK_SIZE Dx04000

#define UNLOCK1_OFFSET 0x5555

#define UNLOCKZ OFFSET Ox2AAM

#define COMMAND OFFSET {x5555

#define FLASH_CMD UNLOCK1 QxAl

#define FLASH_CMD _UNLOCEZ2 0x55

#define FLASH_CMD_READ_RESET 0xFO
#define FLASH_CMD_AUTOSELECT 0x90
fdefine FLASH_CMD RYTE_PROGRAM OxA0
#def ine FLASH_CMD_ERASE_SETUP 0x80
#define FLASH _CMD CHIP_ERASE 01D
#define FLASH_CMD SECTOR_ERASE (0x30

#define DQ7 0x80
#define DQS Ox20

/*wt**t*xtttr*******!******twt*ik***t**i**i**i****t**i**l’**t*I‘k*ﬁ**:'t‘l‘l'l'

*

* Function: flashWrite()

* Description: Write data to consecutive locations in the Flash.

* Notes: This function is specific to the AMD 29F010 Flasgh
* memory. In that device, a byte that has been

* previously written must be erased before it can be
* rewritten successfully.

*

* Returns: The number of bytes successfully written,

-
*w*ﬁ*k***t**tt*wr**'t**'***tt*t!i-t***ti**:***t**t***t**it***i***l’***l‘t/
int
flashWrite(unsigned char * bagebddress,
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const unsigned char datall,
unaigned int nBytes)

unsigned char * flashBase = FLASH_BASE;
unsigned int offset;

for (offset = 0; offset < nBytes; offset+J§FP_

)

{ x
/e ——
* Issue the command sequence for byte program.
L
flashBase [UNLOCK1_OFFSET] = FLASH CMD _UNLOCKL;
flashBase [INLOCK2_OFFSET] = FLASH_CMD _UNLOCKZ;
flashBase [COMMAND_OFFSET] = FLASH_ CMD_BYTE_PROGRAM;
Iz
+ perform the actual write operation,
*f
baseiddress(offset] = dataloffset];
,‘t
* Wait for the operation to complete or time-out.
*f
while {{{baseAddress|[offset] & DOT) !'= {(dataloffset] & DQ?)) &&
| (basepddress|offset] & DQ3));
if {{basedddressioffset] & DQ7) != {(datalcffset] & DD7))
{
break;
}
}

return {offset);

/* flashWrite() */

,R\!r’t***ii***ii*l’ﬂ**t**i*ti**\lP*w!!***ttt**ii*****kt*kti**ttt*******t*

*

*

*

*

L]

*

*

Function: flashErasze(}
Description: Erase a bleck of the Flash memory device.
Notes: This function is specific te the AMD 29F(010 Flash

memory. In this device, individual sectors may be
hardware protected. If this algorithm encounters
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a protected sector, the erase operation will fail

without notice, .HJFFHJr,,Fe*”'l
#

1
!
* Returns: 0 on success. f’FF .

Otherwise -1 indicates failure. | L
*

****tt***************i+i*tt*it*ttt**ttt*w****wn!*w*wi*wi***t+++*t+***t!
int
tlashErase {unsigned char * sectorhddress}
{
unsigned char * flashBase = FLASH_BASE;

i*
* Issue the command sequence for sector erase.
*/
flashBase [UNLOCK1_OFFSET) = FLASH CMD UNLOCKI;
flashBase [UNLOCK2_OFFSET) = FLASH_CMD UNLOCK2;
flashBase [COMMAND OFFSET] = FLASH_CMD ERASE_SETUF;
flashBagse [UNLOCK1_OFFSET] = FLASH_CMD UNLOCKI1;
flashBase [UNLOCK2_OFFSET) = FLASH_CHD UNLOCK2;
*sectoriddress = FLASH_CMD _SECTOR_ERMSE:

/*

* Wait for the operaticn to complete or time-cut.

*/
while {!({*sectordddress & DQ7) && !{*sectordddress & DQ5)};
if {!(*sectorAddress & DQ7))

{
return {(-1);

return (0} ;

} f* flashErase() */

S8, AHE-MHHORATEERONAENGE. FEFE—ITRBIHEDN.
FeAlE, EARAAGEREME A TRIER. RBREEAELERSTE
47907 B flashErase()RE MBS, FHEETK. —DEMEHLAILR
PLZH — B R A e A&, Hin, mRBET IR ERR KA
Behim] ey S U B A0 ML ) AR R, TR T LAMS LE 4 03T LW R DAKE
s iR,
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B RERRR RS, BE K RENE AR EENEET
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E-ER, BNENSE SR FMHEIRE (ERRIMT) 0 MEHE P ik i
[F 8

BEHHREF TR

EHARGH N~ EIREZABEE S ORE —AHFRNREEHE. &
ERTRRNERETAEN By, EORNLE. A MIRAKOELRET 4
Rit&MGtt. Lo, RTRONEFETRT— 5/ %S, 2%, %
BHREFARGL C/C+ B @ ix i sk R F 7S 0NE.

WAL B 2 MR IR MR B TR B TR SR H R A 2 .
Ehs b, BMAKRES T XA LYNMZRREER . © 005 980 e 7r ik
ROME TR A B BRSSP, RN RS E g B,
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FHREEWARESTRTOEEREDER. BHELE— A, RROEES
W—MERFFRREF T BROEH, HARARRBEA0E. o,
458 U — R ARRIY b3 7 PRLTCH R 22 ST TP L1 T
PR T20SEh, ABARABETLASE 2R C K % roggleLed(), BT BT 7o —
419 unsigned short Wik — — 4 16 LW AHE —— AN LB E
AU ADEGIL A e hE 0x7200:005E., MABA- s 4R, fEAF TSR F L Eutéf
R L (T — A B e o s B A

unsigned short * pPALTCHE = (unsigned short *) 0x7200005E;

void
toggleLed{vaid)

{
*pP2LTCH ~= LED_GREEN; /* Read, xor, and modify,. *f

} /* toggleLedi) */

Wi, iR, EREFTENLEERZAFERENEIN. REFHENN
FEERREF T MERER T ARNBGR TRERE. BEEAFESHARFTID
LWIMREH R, B, TRONAZTTSEE. BEROBRFE0EET
R B, RNBREFFENNETREEN, EXIETHEENNEHRE.

HEHER RS FEORHONEE, MiZEHC/CH X T volatile, B
SRWERFETEXFMAZ TR EMBBBEMBRIE. b, MERESE
RATERENOE - BEEENTRE. ETEBRE-ANBEREILE
MR TAGHEN. REFZ. BT volatilef@MHEIFE. R BRLER
MBI, WIZECNITAERERIFM LS.

ERAE—AHIT, M volatileMBiFR K HEY, EEAEMMRGTIREMN
F1 % P2LTCH,

volatile unsigned short * pPILICH = (unsigned short *) O0x7100005K;

MRREETEVERES “ZTRHEEERIRNT, BERRN. Xk, &
pP2LTCHHH Y38 8 75 72 FF )33 17 RAIR) & (R 9% 0x7200005E ( 4%, BRIk e E St
HHERT). mEEmn P SRS ELERG%RE). &+ 2 MEbn—a,
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ABIASHABIEE IAME. ABTEEEEONEREZN. BERNE
AR, MBAEAT volatile s, BEBLEIHAN.
___,__a-fﬂ_f_ ﬁ'.I
B HEAFHE, ORBEFBHEENREL, FCr BRI LR
HREN. SHEHEREETHERNBITS RTINS ETESE TR
f 4 R R HERENC/C+ B 2057 1500, B LB HA— A RO IR

RS G (G RNERE “HMAOMKE) RES - VORREHHTHFS.

iR & IR I

SRR SRR, PR IE S REEE N R P E R RAHE B s L
FEREIEM . S0 BRI, (T BB RS %R B A RGP HE— /) — 1
HRESHE—TREEREMERMRESTFEOKE, o, mF &S EEN
O, R BN ERS RN ZeRERD BN . TP, KR
R A LR B XA FERLA R ER TS HRY

L%, tERLREEGFEEEN. REBNEMERZOBSRBRETEZN
et MRABER ., BREEZRRHE-MREED, T EDEREMIME S
H—ACROR R RN AR ERE, i, BrARRINTHRERE—18
DCHIBES( RE B AR/ REES R AR R ). e e e B L
i, FR—BgR, §— A FVREFILKES. FHik, E—HPREFES
Wi kP e B O L i20E B T 110 B 17 ifl 1 % . AMD 29F0 1ORY$ 781X —
BB LS i Bl T

BRARRGMIZTEPH S THEEHENRR. — AR EL TR, REE
DELESROERRBHFRNEE. thin, THEMEERKEEHTENS
& SRRz eI & RN — A R, R R R .
HEHF R MR RREE R R IE R R NS APL MAGELEHRM .
RAMER T, T2RREGNBREHHEL.

R, EHRARRGT IR ERBE BHITRFRRELE. XL, BARE
MO (e R — A0 — A Z it Rk, REEH RS, BERKELREA

FEE———————— LSS D
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Wi (] JU PR B 0 2 R0 53 L B 30 R 0 8 00 1 R
RETFEENRE, XAARFEEVREEIRLMEIRE, RS2, E%#
B b, BAEF R 13EE AR R %ﬁ&#ﬁﬁ#ﬁF

FRREEDEHRFOFLE S, E—. BABML RENEFS *@E&
RER E, BARF ARG SEEMMRNTFSELEM, BHEOK
BEFEMESBERE. BR—5, BLRELEEN— 5, BEFEHREN
FHTLETEREEDIRF L S EEA B TR RARRRPRFEIR
RLE%. ERMIGHHAATRE AR HELREN.

R A AHEAT A R R L R AR ST R R A A e ah B IR, ik SEohilE
FHTEAHNA RS AR, X7 ESEDaIKAR o] fEaY & 2 R P8
RE RN EEEEMTHIREF R E .

1. BEIEEFNFERGENRATTFRONEEN

WHBFF R ENE - PRGN CRBER struct, ER LB FRIRRIIX
HIE SR A2 X T EM MR F I LR - IR RES
ARMENRBRIENE. ARARERBLOFFEFHEFR struct. (LR
—ARESMIERLEARN, RELREN, —EEEEXEERENELUAT
EAK et E )

— AR T T AR, XAEHIA T S0188EB LB R L AR
B =AM R B RT . REASIEFE, R T EA TimerCounter
BENET. B0 KEBR 16K, AUNEUEF-ITEFSHBE. BT
BRI —4, control %8, K LRI RMNFSUNES.

struct TimerCounter

{

unsigned short count; //{ Current Count, offset 0x00
unsigned short maxCountl; // Maximum Count, offset Ox02
unsigned short _reserved; /¢ Unused Space, offset Ox04

unsignad short control; // Control Bits, offset 0x06
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ATHEREcontrol FHF RS TRERIES, RITTELEE L THMELRE
i

e
tdefine TIMER_ENABLE  0xC000 /7 Enablefthe timer, _3
#define TIMER_DISABLE  0x4000 // Disable 'the timer. —
#define TIMER INTERRUPT 0x2000 // Brnable tmSY interrupts.
#define TIMER_MAXCOUNT 0x0020 // Timer complete?
¥define TIMER_PERICDIC 0x0001 // Periodic timer?

2. B ARG EEHRTH—HER

BHEFFLIENE S EREFER T EERRERFMESEHORE.
Eodn, ISR B/ it S R TE TR, RIVTEEMEBEERZCLH
miafk. mE., MRCLWEL, TREEME EEZG M SE0HE.

—HRENBHNRT AR RIS ZARRE - ZRITE, EXHTE
AShEEREZ B toin, ABRBNEHBE—MrE/ HREFRTTLIORES
YRR PEIT o B B/ i SRk TR IR REL A A RMIHERORT 8h 45 44 (rick),
e T EDN L B H i — A eI AR S (2 SR BB — AR R K IR B .

3. =BG R AR TRIBIE

—HipmE ERREHENZRREMRE, BLREFHEIRERERAR
PR EAER T, SHENA - EENWRLAHRTSR, DA ABRER
By Kik.

4. GERAEFRIMIA PR AP B—AHE

PREDNE MR & ZE . IR R CAFF AR B o A R ZhEE . 20|
RIS, (REBBRE T A4 TRAERGAMBE, LRENE BHERIEH
{5 AEMEBBIFHAL KRHAMBREN. ROET - HFoBFEXHHABHEHT.

5. i & fi78
BOFFE R A B2 BT, SE 2RI, KIUF AR T RBHriiRa BAMRE. W
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TEAREE S AR R AR RE R+ RA SRR T R MEE IR sk
MERSZRAER, MERRNRELEERTTEN. RIFERRALEHE
gh LIEZ Bl Pt . BREE = R 71 4528 K o B ) R o 0 00 65X L (ko 15 % 2

ERIIEM (LIREMKETLE). WA, m‘{#ﬁ-ﬂgﬁm R
LR

— /18] B A et SR B 0

BB EIZ BRI 672 Azt 80199EB AbEFR— /Bt &b / HH 4 28
Bit. REHEN C++ RLHZARF — HAABHRARTHFFEHMHCHr
REIH RECHEWRARGSFFE IR RELCE LM, DgE
MTFXHEUMHRTAAFREFNEMENE. BHEME, C++ L 5EMC
PSR REETGEL,. RERNETSMRRIHROEAED. tba, TLUn
A=At R, AR OIN B R W R AR B ahi I A . xE &
TR AL ARHEXNAANEE. i, FeIREMN FREFHFS
HYBARE B M KA B XH B TR b R MR FFRT i BB
SEMNEBREFFE.

Timer KAIE LI T:

enum TimerState { Idle, Active, Done }:

enum TimerType { OneShot, Periecdic }:

class Timer

{
public:

Timer{};

~Timer (};

int start{unsigned int nMilliseconds, TimerType = OneShot);
int waitfor ()

void cancel(};

TimerState state;
TimerType type;
unsigned int length;



SRR & 101

unsigned int count;

Timay * pNext;

private:

static void interrupt Interrupti)ﬁ;ra
i

bi | "

EIHE XN RN L 28, EENAR—TAamERF AEE—-TIRERIN
BEEY. RNBINE-ITFROALA T HERLY, TinerState MTimerType.
e M E AR FGEAAORBER TR, Ah, BT LVES— 1
SPEB b — A AR S —— Idle, Active® FHDone — LiR — ¥ % —
OneShot & # Periodic, ¥ fF I it 2 21 & TR 3K 2h 85 2040 4 I S0 ) IR0 B B
iZnfr B EN. —4 Periodic RBM b & W B Ha).

Timer2k (I HIE A 1R Z RS M AL IR « 2 (R IR P/ i+ 385 8 {1 IE 721
FHEEBED KON, XNEBARER — star). waitfor()LA
R cancel() —— SRR T APL, SHER S RENARF A
— e B D, SR TN MR RIS TR dh. X T8 Dt 80188EB
SRR/ S E R R o BEemEH. —0. WA R iE R
BN KR 0. R B — AT, BV Eh IR shiam T Rtk ¢ i
B, LA HBERFRAEANTE TREN.

RIPKBRALEES THRTREFENBFNER. WETeE % THEX TR
GRORAI RS

o FHEMHRRERTAT (2R, BHRERZK)

o ERHERERIEM AT (RS, HEES)

o HHMSKEREEDLT (LARMTHHAEN)

BTREDANGERR. ENBSLsEATERZTHBRHNEE. R

count fipNext HEEEHHHEMABEXMIETIHEL. RITERZHKRE
AR B IR NFR. B, xR A E b H 28, count
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BETHAHHRMEEL (2 1), pNext B W F—A 5 £ Ak M ohi03s
£

e B — 1 UHE nrerrupt )NALE B T ik — imaél Interrupt(}
HIEH I static, REAETHAFRIL KRN hoOMER R . Hit,
P, o bR AR 25 (AR kA0 1 R dn (I i State . L i S 8T static,
EABREIZ H R Cre DR B HRATINL .

WX R EFAMNREENFHRE , REHHE R SEHE— A 4
B/ it e o Bs), BRENSAACHALEREGHE. SLENRARR
R RE 61 & £ -8B il i iR & WA B PR E F R BN, — BIRER T4
BE, RRETLLEARHEFPODGELAR. APILURFITIRS PR,

Timer R MIH93E W B R R DB LK IFH fR B0 . X FHE. ERFEE
BPe /it B BT, MRS PERNBAE AR PR ER S, LR ERM#
. SR, EARAAER - WEEE. ETERSKIEM (84 Timer
& BRI BB IR — ), BE LR E R G5O E R N BT —kis i
It AT is BB ARt AR, AR/ 58 0 T AT RELE TR A B AN %1
HEEHEMRERHEFLS.

ERETERBTHSTE binitialiced HBMIER . X2 B 75 75 I &
PEIF, LEGMBEFRANT 2RI ERE 1. YLASHT Timer i i
HIRAE, FF bInitialized FHRF, BMbdiX &85 WELFET,

#include "iB8018xEB.h"
finclude "timer . h"

¥define CYCLES_PER_TICK (25000/4) // Number of clock cycles per tick.

/***********1‘********t****!’**!!*!!!**Ii-*I‘I‘**t**t*it******tlw***i***i***

*

* Method: Timer ()

i YRR R, count A FT AT, EEHHHZAMT LN B 200G 54 T 0 #
L] @
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*

L

Descr

Notes

1
Returns: None defined. EJFF )

iption: Constructeor for the Timer class,

| g

****#***t***i’**tti*tt**tt**tti***!’t***t!**"’T*_*-;t\l!*w**kw!*1‘************)}

Timer: :Timer (vold}

{

static int blnitialized = 0;
A
// Initialize the new software timer.
f
state = Idle;
type = OneShot;
length = 0;
count = 0;
pNext = NULL;
i
/4 Initialize the timer hardware, if not previocusly done.
i
if {('bInitialized}
{
/i

// Install the interrupt handler and enable timer ilpnterrupts.

7
gbProcessor.installHandler (TIMERZ_INT, Timer:;Interrupt);
gProcessor.pPCEB->»intControl . timerControl &=

~(TIMER_MASK | TIMER_PRIORITY);

i
/f Initialize the hardware device [(use Timer #I}.
I '
gProcessor.pPCB->timer (2] .count = G;
gProcessor .pPCE->timer[2] .maxCountd = CYCLES PER TICK;
gProcessor .pPCB-»timer [2] .control = TIMER_EMABLE

| TIMER_TNMTERRUPT

| TIMER_PERIGDIC;

i
// Mark the timer hardware initialized.




104 #LE

1
bInitialized = 1;
}
I /* Timer{) */

2 & gProcessor TF ik # i8018xER.Ah I, T3 R Intel 80188EB &b H
&%, 1801SxERK R KB MNEN, EAS TR STCRBUR SR RPENEE
Wk k. Hod —/F Bk & installHandler, TR TEZ 0P 0 AR5 B 5 A F:
Wi B cp, XA RTRE—M{E Pce E@%%&E%ﬁﬁ&@fﬁﬁﬁﬁﬁl -,
BB SER (i22). SHE/ iR T2 KM= A H A B ER L
256 FHEI BRI /MRS . (9T %M. Rt PCB BT RSk Bl i A —
AMEALSY., A, B/ M EBSEAL 2 HEHNEFETUAGPPCB
->timer(2]).control XA KA. )

B oh/ i3 2% BT RRL B LB A count FHBEENDE, LT
it B 1§ A maxCountAZ F 8 LA R fE control HHF & Bik B M. LE I
B B Eh— A Lms i B BAHERT B, AL &8 — A RIS R A& 7 — b, (X
A R B TR A — AR, BNFER A VRS R ER KR 5., )
A maxCountA (A W LLAE BFzMDEFERE, BACRET Ims RigAZl
ftBh/ i B sk R RIB A RIS, B B0IB8EB MUNIETM, X&R 1ms NbF
SREMBNNsz—. Hik, ¥ T—425MHz f9br s, st EELEMR
R4 (BEtik, —Feh25000000 1~ FEHE, HEHFERDIE, —FF 25000
A #) , maxCount AR 1% i i% & p§25000/4 — IF 4nfi @i 3% 3 CYCLES_PER_TICK
— .

— B i, ey, RTREBSH - MEMKENRAMNT, RE
WA R EALIFR RO RN SRS, BARNOESHHE Ins &k, Bk
HARE ARG 1 3 65535ms 2ia) (65.536 %) MMEE AR Eh, o]
LA i A start HikRBX—a.

32 RYANBEITRLBLAREE “FEASan” §. £4ld PCBE T 80188EB &
RENVOZE, RA, BAARSENSHATARRBRFAEBEATIE, HLA
HAERAHPCE R 5% RIEH 720000, PARTHE, $FMLNELFRAR
AHHEE, Bl ATRER RN, H4 i801B8xEB A ¥ B F BT
T.
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i****i******l!***!***ﬂ#**t****i*****tt*i*+iii**ii‘+**t***i‘+1******t**#**

* Method: start{}

* Degcription: Start a software timer, based on the tick from the
¥ underlying hardware timer.

* Notes:

* Returns: 0 on success, -1 if the timer is already nguse#“”;”Fﬂqx

* 1
() I
-*-l-i—\l‘**iiii*i*********l—il“***t*!‘*t***tiit**l’ttfl‘i***Ii!!‘****t!!!*\!‘!’!_ﬂ_ﬁ_ﬂ—f_

int M
Timer::startiunsigned int nMilliseconds, TimerType timexrType)

{
if {stare !'= Idle)
{
return (-1);
}
/I
// Initialize the software timer.
!
state = Active:
type = timerTvpe;
length = nMilliseconds / MS_PER_TICK;
')
// Bdd this timer to the active timer list.
/S

timerList.insert(chis);
return {0);

] {* start{) */

WAk B, KRR R state. type. fllength gk #1441k, B b pk
$i A B — A~ M {ERT B0 5 2 6018 S g 2t o FE R SR 2 i I Rk 285 HEFFRYEA
{# 5 — A BB BhZE RO TR . B, B— M E A — A SH MK count
B . X AE R T B G 512 A pOh Bh B M % 4K 0 A Bh ) 4 AR B T 0B,
2. R EE R A THRE B AR, Wi Hm RN AR T AR

| T . vp—f— 8 - L s
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BREDEE . RIFEIEEEERIN, B #h 7% T i 7 A i b i
b — HEH—k — HFERIF.

B7-1 58 T s # M BIIR, LR - RN BEEEH LAk
MFLEMH, BR—BETHEATIER, BAE comt FRAMEFE X, AN
BT, E-AREZAHBEN B (F-ATESELEEERG, BY
ERBWED). MTEIARB - Sms, BIERS M HELHY. 5

PEARE S M WTRFME R, BAF 0 g fﬁﬁﬁﬁﬁwox

T

State: Active

j—

State: Active State: Active

| timerList.pTop '—-

Type: One-shot Type: Periodic Type: One-shot
Length: 10 Length: 15 Length: 150
Count: § Count: D

pNext NULL

71 ERNNNE

AR 5 IRV RIS M TR . XA BB A4 void interrupt ¥ %, X
Finterrupt@ RA § % 80x86 AL FE 2R AU 4 1% 8% A AR MM C/ICH+iEE — 1
1o i X FE I A, AN R &S EE NIRRT IRERALESNE
Frak, MANOUEEEESORRE RS REMIETFE.

/i—****ﬂ*ii**********w*w!**kttwt*l‘tt**?*!l't***t*****It!*t***lt***t**tt**

*

* Method: Interrupt ()

*

* Description: An interrupt handler for the timer hardware.

*

* Notes: This method is declared static, so that we cannot

* inadvertently modify any of the software timers.

-

* Returns: None defined.

*

[ EEER SRR R IR NS SR RS R FES R E R R B ER SRR R ELERRESERERLLEEREESERESEESES] *******t******j

wold interrupt
Timer ; : Interrupt {}
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L

/7 Decrement the active timer's count.
£

timerList. tick()};

I
// Acknowledge the timer interrupt,
Iy

gProcessor,.pPCB~>intControl.eol = EQI_NONSPECIFIC; _ﬂdgef”#if”Fﬂqa

¥ , V2=
// Clear the Maximum Count bit {teo start the nextkeyﬁTgf?

l/

gProcessor . pPCB-»>timer([2] . contrel &= ~TIMER _MAXCOUNT:

} /* Interrupbk{} */

L sk, TimeList 3 W rick HiLM T RO THE. XA H LA RBIERH
X0, BRBELETR SO ALE. MRl tick FEFERipHEET
SR BRSO 1. IR ISR count B2 AT T, TRITE b e
1 25273 B Done #k J M50 126 oh IIBR 2 o 4 T (F (7 2E 354 bt 51 B B BRI O b
BERAER R, X T A RHFHL I B count {8 BRI i,

Bl — MR 2, EREF AL TIE, RERE—
TETREE LI . waitfor FERRR T X BRImR B xRS
$BE. HF TimeList.rick {EHH-H SATIR &2 % i Done. XA H ML T

/***w#**w*i—y*i**gw**tal-*\r*i-wri:w**wrptxw****ittw*******n*t***t**w***w**y
*

* Mathod: waitfor ()

]

Description: Wait for the software timer to finish.

-
L
* Notes:
*
* Returns: ¢ on success, -1 if the timer is not running.
*
*****1*!i—-**ﬂii*!**f!**l*l’k****ﬂ*‘***t**‘I’E**t***"**l‘***t***!t***l‘***t**;
int
Timer: :waitfor()




108

if (state '= RArtive]

L

%LE
{
return (-1); _#JH;”F#J,,fFﬂ"R
} (” |

an_J

i "
/4 Wait for the timer to expire.
I
while {(state '= Done);

’
// Restart or idle the timer, depending on its type.
I
if (type == Periodiec}
{
state = Active;
cimerbList. ingert{this};
}

alse

{
state = Idle;

¥
return D)

} /* waitfor() */

X TRBERBEEEIMNREENSEHL while (state != Done} 7 it LIRTE
H., BEHD, COBENLTBREZASTIOBE, HEamRAR—2E
timerList.vick{) #2029, ERMEHEIRS FRMAAHNG. KL, MERINE
MM AREFR, NaiRstate Bl volatile WML E . TN S IE
WIERTEMMIAARPREREHRERKTHK, NfIE while BH LM
(:£3).

Timer XM E G — A HFERERT— 20, X5 5%, BXRELE

i3 & Rwaitfor& o8 AMRBAFHYU AT ATHIARAGHERBRIES, &
HAMKEFS, AL 2 —-AETKBEUINHAENEALESOH TR, AEAY
“BAEEG P, ANAEHN ARBARTURSIALN,
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PR Bh 7 2 b WER BN AT, 3 HAEERRAE SR 2 1aletR BHT 0T, ey RS in

T
e

- 1

JERAA AR KRN AR AERRNER KU AR AR AW 1********1*\!witi—iiii‘rﬂ_tii***ii*tti* 1
1

" !

* Method: cancel{) B

*

* Description: Stop a running timer.

* Notes:

* Returns: HNone defined.

***t*!tu**tt*!t**rtt**w**!*ti*tr*ktt**wt**wn**t*t*wtti!w**l!ﬁttt!w!**wf
void
Timer: :cancel (veid)

{

i
// Remove the timer from the timer list,
Iy
if (state == Active)
{
timerList.removei{this};
)
I
// Reset the timer's state.
H

state = Idle;

] /* cancel() *f

2%, Timer ¥ EH—THAE, RREEZEIHERB. D3R T iEX
—RSELREBT. EREEFRMEMNME TED. R, st ap5 A
B - AR T AR ik 4 HA V0 BB o RS P e B B A Rp IR B, mILARR 1k 4T
g “FET HEIEH EERER.

HTRIFEEN, BRFMA—S2RMEE, BIFME poll, EMERHM Tirer
K iy P AT LA K (B bR B WA E . RTRte, RBALEMAR R
LM%, EEMAZH—FRRRE, EREEMELNX state == Done
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MIMBIE BT . AT, BiX AR, FERHEAHAKE SRR 00T AR A
waitfor X .

IR
Timer %) 5 — M EEMHMAER LS EM (callback). HRER, At ATk |
BT 50 0 0 1 O — A B KA B T A B P —
rimerList.tick —— G— I ShEIMRIBHR, LIRGLIR T E— B W, —&
EREMBEHSHAM, BALEDRERRE LELRHART. SRRSHE
MBI A —FhEL A

B ERNERERF

RETimer RELERNMEERZ S, BAUATERT X FHOE 4 FIFLUE
RENEMEMER. CHERMNOERSRS, RNEFIH-IFS, 4T
—RENLESHEE R AR BENRELEEN. BITARFBEIN
e K, ARETLRIONKEARNOAT. EFEM Tiner 2, RATHE
WS TE N AT W] R R S BRIE A B WA T 1k

ETEESS LED WERFS, (R BRI ROIERS E R Rz—1 A%
500ms PR FEBT P . EDERAETRAT, ARG E B R UHRE AT Z AT B 150 B E 1. B
r, FATATLAAT R M B HE % .

#include "timer.h™
#include *led.h*

/************* EREEER AL ENERERELENEESEER R R ELE AR RS SEER RS EEE R R R LR B
* Funccion: maini}

* Description: Blink the green LED once a second,
*

* Notes: This outer loop is hardware-independent. However, it
* calls the hardware-dependent function togglebLedi).

*

* Returns: This routine contains an infinite loop.

*

LR R AR R ERERS SRR LR AR R RN SRR Rl R ARl ERRERREENEREESSEDS}N] **H***!’
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KHEMSE (watchdog)

A-HHAORG, CREFARERABLZE, LALHBLAK—A |
kAR, ARV AR S LSS ATR, ARBEEAR
BATHE “BE URANE, TRTHARIIRAGLNK, R4S

R E, RLZLMEHBLANRARER, CEHSDRALDA,

M E R L,

ERARBAHRGFLF AR EL UNIHBER-ARELA4648
Fik, Hdo, BRI NEHIHARWRAKRE, ARBARAZANHT %
YRR, AEAGRBERAATRERLEGE, FAAPH—ARF 34
THREALENZGRER, R AREE, RIRAH RS HCERE, R
TR EERE LTRSS, ARGL M~ ar R LB RH,
HFARAZHENH LAGRE,

LRZHE “Bk” HERAELERBEI—FEMHLED ABEHA, TAH
ALPTRAMBEFTRELATHERES,

RTRA SIS —ABFRRA LT EA XL RO A LA L HFHTET]

_»

volid
main{void)

{

Timar timelr;

timer.starc {500, Periodic); /f Start a periodic 500 ms timer.
while (1)
{

toggleLed (LED_GREEN) ; // Toggle the green LED.

// Do gother yseful work here.

timer.waitfor(); // Wait for the timer to expire.
}

} A* main{) */



BNE S,

RIERG .

WERGBIRE (osophobia) [&] &AXAL
FEARSBALGDHE,

ARG ER K S BEEERAT AR ARIERLERSIAMER . X BORERE
ARIRE CEMRMAENERERE, AR DEEENHMBIERS. ¥ TiXLR
ERE, FEETRAR RO, DBk L REFIEW. £
b, GEERERARXBREAGFMIAFREMER T 280, BFRTEAT
— AR ER G R, A KR TLAEIR &R D AR . R B
EAEEHMESR.

hEMBER

ERENTENLT, SARERE W, KARFFEA AHE LS (CPU)
O kit T8k R, R, B BRERKUEE, R2AH T RE—
TEUNESEES, LHERFARAR. hTEAXITER BERERATRER
i — R R R Y. PR — RFRAEORE— — LETHER
RELTER. BRRE. SARSZEMNBRE.

BREBERENERLGES LA T L EFNE. S EFBE TR,
af AR SRS i AU I 228 R T LRI o o/ B AR IR S AR 4,
FHE “HEEF FANTOLZREREE ZSREIMNKFES:

112
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o 151 MIFEHIE O A BN
o EE2 WHENWSEEDBEENE e R

RS MRICHIBREBIEONT (TR RERETD)

REEFOY M T — A RARAVRIE R RBES ZERRAXBERENIR
HINEINENE S, BEFLES TERRER . LR FETRRILR
7, BFATLARTEHERFEF T EPH LR,

HEZ, —TREAEHASBRANTEEHEILA R LBNEE, ERRER
. R BT ESHEhiE 8. AR PR AH TS M3 A &
RBFIGTEE, BEhmainItih, BREARKEA. 1817, &K, R5R%K
P RA-NMES R XN THERARFRR, UXAXRHELEDETNG, X
BERIERENEEDR (B&TREH 20816

MARCARIR (Ed SR ER AR, L, EXEFER-T, RERKRIE
WR RN, BIEAKMNI BEELBERNGE, Mbi2% — 4™ W A
ERMRERENR ¥R, B2, ROBESFR IHAFRREAN. Kk,
BMANBERRELSERFERAERLST . HIRHBERMREE AT &
HTLH. — B TELAT HEE, #E—ERLALE. RHESRA, TR
—TBEREHF A RBAXKERE L),

RARBRERER D, BACTLARRDR L LR ERARTIEE. G, kAKX
BIERERVARAXEERE. B, RARBIERATLUDEELH R
BERAED. L, —BRRE. REHPRE, MULHPEERENR LS
HERITUELET . LEAEHEMER, MITLESBRARRIERGEN -H,
HA R LI

ADEOS

THEMIERACTENRADNBRERS, RINZHADEOS, BRI "By
A RIEAS (A Decent Embeded Operation System)”. ADEOS £ —/-#{E
R, APREKE, WAEKRE, £REE, —*Jﬂ‘ﬁ-ii]ﬂ?ﬁﬁﬂf?o 4 RS R
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AIC+H BB, RE5TEHFEERN. RAMRBRERFTEHAXN, AL
ISR . EREATFHET, R M RRELE Cos (U0, H-R =l M
FORES . ML BAE, BRI MRT . A BRI AL T Sk 21 i
HHCHETRARI. \if g e=—""
mEREH ADEOS (RN EHITBE) EARAXBIERS, MiFE. Kbk
LRBELRAANERNE. RIETRKK S %% ADEOS fibkaE. HE. #7T
ARARIE A %8 R fC T AHE TR T MR A RIBIE RAMABRE A R AR EA S
M. MR EE OB it — Sk & ADEOS bk

%

Ri1C KR 2 ESOBSMRERKZAME “F—-HEAGTEEF 8
he W, Wik RHERERDFERKGT S ESHER? K b, ESFFLRE
BHATH . R, ZHEHITH, BNRRREERNCPU. RREA—BEIE—
A4, HESALEEHBOREA R, BRENTLUEHEE.

B RGN ERE ke E M TE NS, R, ETERFETES
FkAER, XMEREREESNER (context), HEFEMEMN—H#.
TETEERE BELERFACHBE. BENHPLAE D ERNBE(L
mE, BELHERPNAE), ELRME LEEIERBIWME T, SHEEIESN
EFXHEER.

fER—AESEEIEE 28 5 RLAILFLRENRE, GBI
Bl T — & ERITHIH S . SATERIEHMEE, RENRESFSAE
F% 15 B E{A . 16 16 [ [80x86 AL MRS |-, X & H B RCS. 1P, SSFASP, Flags,
DS. ES. SI. DI. AX. BX. CX fiDX &,

ATHPITIERED R, BERZLAMETES ST RIMHES. ACIESHR
GHBERSE— RIS EARGERE LD, Bk “EFEHR". ADEOS
REACHHEER, UM ERNEAETBEFXEHEER, HEMCHMEAD
Task, EEE& TRIERZMEFEMEZE . WTFh:
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class Task ﬁ"r [

{ \ e

public:

Taski{veid (*function){}), Priority p, int stackSize};

TaskId id;
Context contaxt;
TaskState state;
Priority priority;
int * pStack;
Task * plext;

void (*entryPoint)();
private;

static TaskId nextld;
}i

BIEMTFLREXATEOE L EIRMEMHETRERA A S B,
IABERE—-TRTETHBEYE (A08(255), HERENMESHRIR. 57, id
= HEMERIH. context B SLBEMXMBWED. BET L—MEHbES
RO S5 IS0 2R 4K A

EB RS

RICHERRA BT, £ RGEE - EHERLESE (CPU) G IAE
FEERPEGNESEHRE 21T (ruoning)” WEE, BEVMFAEEREE
Al — It S TiX — R & HEFTIMES (BRREE S ALEE) LT ‘8t
% (ready)” RE, MELFHMBENES KR EANESLET “S6&
(waiting)” fRi&. B 8- 1 RRTRX=ZFMREZAB XA,

“FBREET AN CE i R E R SR RERET - MEIE S B TR R4
M. BTl EHEELT “RE” RE, BELFREEEE RIS
fEHFWiEFEHF Hiafr. ~BEFETEE, RERE “RE™ KE. BRIERER
ERHICMEREE “BRE” K “FH RE, LF. ELFTEWNNH L4085
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B&1 —TESTEARS

RS M TR — I, ROV ESHAET . XM, BHEEEA %
& R BEARSEHIE— LT "R REDESET. LR, it
HAWAHZPEFLT "FE R ORE RE SHERA-AEFRLT BF
H &G

Tk & ADEOS o fnfi 2 LHEFR A

enum TackState {Ready, Running, Wairvineg}

EREEME, RAREREN “EFBES" TLAREEEHRE. RFOIR
WHEHLAR RS MRE B L EES . B E5 RS A e Bl

ESRAENS

TEAADEOSHIFF R (RRKMBERAMARE) . nFHE s QI
RHES . RRNEMRBABE . Task £H B KR A& . ADEOSHIIES
BOLLBIE A SRR RAERE %, HAHERRUR—FHH Taskdf & . —
B, ADEOS{LHEBRARKPELE, ERHEXNBEER. 48, xhif
kit akAE (EIADEOS & HIFAEAEER), B, mMB—HEAT,
MLIZES RS R IERGMERE.

Task W4 el Hon T BOm . BRI At R S By il — R s, — T RUR
(5. - ATEENFESRERKR D, B—42¥, function, g C/
Cr+ IZBERLCRIFEME R, ZANREEHRTESN LT XHRHEFETH.
ZRBAHREMTMRAZE, CTEREMZER, $ 8%, T80T

Sy o — - == .
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. _ﬂﬂddffrfrpﬁ_ﬂd‘"x

MR (M1 F0255), o3 T IE % ERIRE I, ii;ﬁ“mﬁﬁé&%@'—ﬁ%llﬂﬂff_%fﬁﬁ--—j
MEH, EESHESEBRFNESSTHRESRT (pNEkk, ZniR
BE).

TaskId Task::nextId = 0

/******1***1***********!**iti*******ii**i‘\\‘*******i***\\***ti'**k***tirii**
*

* Method: Task()

*

* Description: Create a new task and initialize its state,

*

* Notes:
*

* Rebturns:

*

FHEHE LR AR AR R R AR d h F kX I h LA RERIN L A LRI R T kbR T I T kb AT ra kT I Nk hxw )

Tasgk: :Taski{void (*function}(j, Priority p, int stackSize)
{

stackSize /= sizeof{int): {/ Convert bytes to words,
eniterCS{); f/4F4F Critical Section Begin
Iy

// Initialize rhe task-specific data.

¥

id = Task::nextId++;

s5tate = Ready:

priority = pr

entryPoint = function:

pStack = new int[stacksizel;

pHexe = NULL;

I

// Initiallze the processor context.

If

contextInit {econtext, run, this, pStack + gtackSize);

i/

// Ingert the task into the ready list.
I

os.readylist.insertithis);

ok ——ry —
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os.schedule(); Iy Scheduﬁ;; Point
| gL —
. I"‘—_--__-
exitCs(); fifft7 Critical Section End

1 J* Task() */

B GIR I EERE R A RB enter CSORM exit CSOR MM ELE . X ENA
ZE RIS {EREF X, (critical section). WEF K& —/EFLAZBHITH
~~fRar. WEERIL, HAE RS 4 LA B IR BIE T T . B2
o RTRERERY KR L BRIEAS S B o M e — o B R A B e B R TR A b P
[ e 75 % B X 69 FF 4618 Pl enver CSLA (R 77 A I ) PR LA BB ALt — AU BT
EXBXRBEMexaCSUGBMARTFN PR, BNEEBIETHE 1
IR ENH T RHETS.

Eaimmiadsd, FILAEMEREERANKGHE, HEEXRRBEREF
., 215 contextinit{ ) os.readyList.insertf MAFE . PR contextinit() Y4 &
T HEREERR. BTFBLERLBEERN, BRRRLRIESEMN.

contextinit(VEBA B . F—A R EAHEMBILIR HHRBREOEH .
E_AR—-T R BHEENE . ZR—-H % ADEOS &¥, Wk run(),
TH#ARED—MES, HEMRLFHEXNEEERN T, el AkMLEaE
BIE. BEZANSER-THRAFHESHRNEH. IS BHEERL un(),
WX ESRER KB EOUNMNEE— T2 REEWFESRAER.

B—A WA AR os.readyList.insert(}. XA BBICH TS MARIRERLN
Mg EE TP, readylist & —/ TaskList KBPMR . X/ EEIBLER
A insert()f remove( ) HIEWES (RBHRARHF) R, BMNBME
F i B AR niE X bl iR 4 2 a0 fel IRV SR 1% T R ST K ADEOS f1iE 0. {1
BETEHHEDTHAELZE XRETIRNRE.

RERF
FEAT 5 AR DA RS R I BT (scheduler), $fF ROLMIIE M5tk
£ T IR TR R B — RS A R BT B R 25T LR
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ﬁ_,_ﬂfﬂd_x_\lu

Bl A O B AGTREBE— R BRRERE: BUAMH. GRS
KUAR 5 (round robin), ¥ER HH T Ak Hk B 7 4EH0 W IR Sk

MEEFED (AP)

ETEAXAUBIAAG TR Z—HAT N2~ MDA APL A T4
FRARTRERAT ARG S S LB AL RMAA KBNS R, KA~
ARAAE, AERIATH A2 REARGAGKZ LAZCNACH
B, RAATRENGANEAMZERELIRZHERNE B LA, {2
ATUFTE, BRiFAEYNEH—/API AP M A S| EHEM T £,

FAEANXOGBRELAAGAAIRAA—H S AERAFFERAALT
REALTUAOLARARRG—FRF 2RI HML §FR AT R IR
. BEAXANA: AARAZAAEINTRARARATARFFENE
. 5

AAMACEHETAHST, HAATRHE FRLLRLH L, KA. 5
JLF B} 49 Win32 o POSIX API 2% 59 & 48 T PCAL4e Unix L4335, Bk, |
B2 A A A KR AL AR AR RABARL TR E |
G b, B4 POSIX# A (IEEE 1003.1) #AE MLy EHREARUET |
—Ad:g (IEEE 1003.4b), — @B Unix 8 % A X4 A% (LEABALT
VaWorks #o LynxQS) A F 4 AMF R APLSY, i, W TRXESHAA
AAREN, LAAE—E A GRELRF I~ APL

FEHA, HT—BEL, Javab B BT L2 IR ENANEEFHEFR
¥, REA N Java B A EF A AAREAE T, o LEEF W |
RARCNATHNEL Moy, GFEMARLLEN-ERE, HTEAX
HARARJavad X -ARFGET AF LA —RAXEER~AXTHEAN |
XAGRJava T REAS, #LARREELLMALT, |

skt (FIFO) JMBH#A T — & DOS —HMEBERYE, EAL—1TEEF
FREAG. HER, B—MES—HETHegRALE. FEAHIR T -1
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EHFA R Khi, ZDOSH—TESFTTUCRCHE, ARAT T EFE
HetH b a5 . ﬁﬁ‘l”*fﬁ‘ﬂlxe|HﬁE$EﬁW1ndows&f’ﬁ%%Wﬂ}h&%w
B H b E S B TIENLE. Windows NTZﬁmﬁE’Jﬁef‘FﬁiﬁﬂZjﬂﬁﬁE
M BEF. L

'\-\_—"

BESRERET - MEUMRER L. B—MARE, B-REITNEFER
R EHRER DOTHE, T HEENESENATER/AL IR 55T s & 1
EF - BESKHEERPMPERREPRE RN, BAHERERKS EZHAHE.
(HEMEFREESHAPTZIEERRE.)

BERER X ZARERE S - MAEES e LMEE TR ES # S,
etk FeEEithdBHERhE. ExELT, -1 EFBsiT—
ATRER e E . BAEEaEEE, sTHEFRBERLEL L, BT —
MESENESET BSENTSEIRMTENESBELZET —RZEA
BEKFFEEBIT.

FERR, BARBRIERG T RERIHERZHEERRERRL. RAXBERLE
(FBREFBERFILPELFE—HHARLEZARSE IHGTAMERRE
ENESF RERECENTERMERTURELESMEE Eik, Ko RmA
ABRERLFA - DS EMETRERDPERE. XR—TRTORE,
AR, EEM—AHERNA, EEEACESOESRIEARET S PR
REBEBOES . MRELANEFLABHAF SR LA ESERCLEE 2
A A ENTE. "SR XM Ed Bt R — e R e RO EF Rk
Z I (1L %5 AREE s SR 1F R h O . IR BE AR AR A TRAY — LI TR] SRR M X T s L
ix e i) U R TR R A

HEA - ETRESOBEELN,. £ -1T&0RRBHLALEN. XEENL
AT S A AR AL G HAMRAERE. BEANEH REREEREHRE
Bk, R, AT R AEN, 3 TRAE D ERR AT —AFIFO R XH. B
M, ADEOSHf HEBERFRRMNEELE - TRErR—ITHE—-RRER. 1X
ARLERE A — A B, A4 ADEOS HFMK AR SEFH (1 ADEOS B £
FHE2554) —B£.
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£ ADEOS H g {8 B 8 & £ — 1M fE Sched {26 LAY,
e
Tlass Sched {’FF : _______J
public: b — i
Schedi};

void starti);
void schedulel}

voeid enterlsri}:
void exitIsr(};

static Task * pRunningTask;
static TaskList readyList;

enum SchedsState { Uninitialized, Initialized, Started };

private:
static SchedState state;
static Task idleTask:
static int interruptlevel;
static int bSchedule;

}i

EXLTEARZL, EREZAH - ESP X HERPNRMBDHRILT . 5B
¥, ADEOSHI{E & REEE sched objLARE — N IREREH. XA FFMIE
os, ERHMT:

extern Sched os;

MR RERTUEX NN ARFOEN -5 8. AL, RRERE
AEG AP B XA AR LR/,

AER

BRI, RESRE—ASBRAREETFORERESHE. RINCLBH TH
PEBNEG: THUERESHMES G—2F4ME, Jkos.schedule iR
ALERT - EisiMEs . oR B2 THESHHEREGES H AR &

© ey e Hp—— "7
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HOEEE, BLCENCIFSMEFERCES, TN, BT4, BAREENE
SHUNRGT, U4 EESHRIERT. ERILL=AEE R
R, muaﬁgﬁm&%rﬁﬁ¥ﬁ%€&§ )

—¢%Eﬁ%HﬁﬁmﬁW%%MJﬁﬂwm£—¢mﬁﬁ¢ﬁ%H£MH%ﬁ
B BEEPFHIRM T — A0 S LA BEAR L S R R B B (E . X AR
Emﬁ$%¢ﬁﬂmﬁﬁ*mﬂ$% PR SEBR b o TR P B AR R R
AR BRI — M ERFE . £ o0 B0 RIERGKMEE—TGHAEAF
H%ﬁﬁ#ﬂﬁﬂbﬂaé — AT, RAFHREERMTENEFFRE
BABERE. KRG, R o IH A AR E R AR 0 (5 Fuob i sheh 2 6538
IS A EmmMmEk.

EADEOSH I # T HAIEILFSE-LE “HBRE” TR HERS —H#IK. X
B L, BAMBEERAHRED Tiner 2. REXTEM LR B RMBEET. X8
BREATHZERN LM ESTREFRRE KRB ESL. B, BEMF
disable()F0 enable( )0 R FAERE enter CSOT exitCSORHR T . H AN BB MK
BEM 1 ms ¥mn% 10 ms,

o plES

WEEFER—UERENZMBRERKERLTRERENTS. &
ADEOS i1, g5 F i LMy — K@Mk B IRt riomze. Bk, X
MR LBEEERERERNRELES. BE-TEERFOEA, X
Y ENEITMES —H. XRFEL, BE-FRIHMERMN R ERREIRES.
B 8-2 higk AT T IS % .

Task ID: 1
State: Ready
Priarity: 170
pNext

Task ID:2
State: Ready
Priority: 95
pext

Task ID:0
Slate: Ready
Priarity: 0
NULL

| readyList.pTop I—» Task 10 4

$State:Running
Priority: 250
pNext

Bs-2 FHENX
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RIS UL ORI B T W RS B B T — BN
5. (EERERTR.) THOR, E& WM RIEARRZERERR. i
BB A readyLise SR EHFIRA0 S . EIUH N WR LT AT, @

o MBS B BIREE R ERE , Winsern() ) b TS B — B 18 2 32851
%, EHERA LS. RS AN SR AR B, HoEND
{5 B 1T %5 YT 25 R 6 A BTN IE L T A B (S O T IORR

ZRES

MRBREEFLTRERE, ZREFHBRT. SHESERRESKBER
R —t. ERR—DAEEMFHOTENR. £ ADEOSH, BWIESH TR
ARFRERRETLRBER . R, ERMEE—MESHIDRR AR (FEHLE
F) EREFERFIALTRENRE (HETETHME), #RH FEN
AR, FLARSEHAERETIRGERE. B, BAERFERAEME
it 54 TFREREM & ADORIE . HEOEEFNRANRAPES, LK
HERES.

BEEF

BARH A - PR ERFREF R, FUAREFE S TH,. e RER
MIEEZTHEFSRAEREEMREESF R TR —MESME LKL,
AR, MEEFTR. B, EERF—MAIEHEEMEEH RGN, X
£ A C++ KIMMHT.

')a‘*l’i*I‘\I‘!!I‘R\'ti'I'I"i‘i"l'i—i"l"Itiii*tii*ii*ttt*tii**i**tt*****ttt**\ﬂ***ki***l—i**

* Method: schedule()

* Description: Select a new task to be run.

*

* Notes: If this routine is called from within an ISR, the
schedule will be postponed until the nesting level

returns to zero.

*
*
-
* The caller is responsible for disabling interrupts.
*
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¥ AF

* Returns: None defined.

i*g**ki*i*t*iii—i*ﬁk***l—****i**i*i*#iiﬂi*!ilﬂi‘l\H*tt*i*!t**tiktl’i’**t*\‘\!l’!’f

void
Sched: : schedule (void)

{

Task * pOldTask; fPFF j

Task * pNewTask: \ —
if {(state != Started} return;

i
// Postpone rescheduling until all interrupts are completed.
Hf
if (interruptlevel != 0}
{
bSchedule = 1;
return;

i
// If there is a higher-priority ready task, switch to it.
1
if (pRunningTask != readylList.pTop)
{
pOldTask
pllewTask

pBunningTask:

readyList.pTop;

pNewTask->state = Running;
pRunningTask = plewTask;

if {poldTask == NULL)
{
contextSwitch {NULL, apNewTask->context):

}
else
{
pOldTask—»state = Ready:
contextSwitch (§p0laTask->context, &pNewTask->context):
}

/* schedule{) */
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IEMEAREBP R —8, ARMELIAERFT Bt EhROMMR. £
M RE MR S ES AR BANEE. XELEN, BAERNABRFARE
ERHEBFAERD ZASIRRESH—BRE L. EHRERT, RARF
Hymain {IBEXUT TEXERF. GRk— ?Taskﬁﬁﬁ@WﬁEE
PRttt (2 1), 2, lﬂﬁlﬁ]&%ﬁ‘ﬂ)THEﬁE%‘f@E%ﬁEﬁmﬁPﬁﬁ
Bstatefil, MLAEH stanVMALIGA & RAE R & RIS

#$include “adeos.h*

void taskAfunctionvaid):

vold taskBfunction({void):

fﬁ
* Create two tasks, each with its own unique function and priority.
L

Task taskA(taskifunction, 150, 256);

Task taskB({taskBfunction, 200, 256);

/*****t******ﬁt******ii**i****i**i********t*****i*tii*i**i*i*****it***
* Punction: main{}

* Description: This is what an application program might look like

if ADEOS were used as the operating system. This

* function is responsible for starting the cperating
* system only.

*

* Notesg: Any code placed after the call to os.start() will

* never be executed. This is because main{} is not a
* task, 80 it does not get a chance to run once the

* scheduler is started.

*

* Returns: This function will never return!

*********#****ki********i*******i**************itii*t*i*l**i***ii***ij
void
main {void)

1 i, EFNHERAN BRI PS—A, wEAAAALBENT, HEFOHA
TR R HEANNOLSEF,
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os.start{);

J/ This point will newver be reached.

} /' main() */ f‘fﬁwﬁl

i
HhixR—BEEMRE, FULREFEMIRE L FOAE X E— A R
12 ADEOS Bl P 5 1 B9 R R G RBRY i+ . 1R7E TGN A 3K S adeos. AN E A (R
WEE. ERES THROESEAR os.start 255, T & RE taskAfunction T
taskBfunction FFREHAT (LAAHTEI AR ). AR, taskBEXRIMES P AL R
EKEL (200), B ERREFT. AW, REERTEMEFR LS

B, HAMHE S RAILEETT.

5—Fir ADEOS 1B B B ¥ At 47 R % 5 RN OO IR E st fT 0. HefE &
Fer ARiS TR TR SRR ER AL A L REERERRENMEA £
ik &R, mARERFEN—A ISRIAFK (REEER Y E—
), bschedulefR EW B i, RWAZHDBONLHBFEY, WERF®
MOZ BRI . 3/ o o e O BE b T AN A o O e o O R )

R E BRI

M= FEBH LT ESHEERIBEVEE&HEDSR. RAEEHREL
B THA XREEHA RO TAER I AERECARERLRALE.
SH BRI ADEOS  {E i 80x86 HLHMIC &ci, FAmFkH—%kC
MR E R &SRR AR,

void
contextSwitch(PContext pOldContext, PContext pNewContext)
(
if (savelontext{p0ldContext})
{
1
// Restore new context only oh a nonzero exit from saveContext().
/i
restoreContext (pNewContext) ;
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// This line 1z never exscukted!
)

// Instead, the restored task continues to sxecute at this point.
FIFE contextSwitchi )% by R4 M E R R A, ﬁﬁﬁlﬁéﬁlfﬂﬁﬁbﬂbﬁﬁ‘]
RERAREAA, Bl — @ Eix B4 by, H:ﬁl*— BT VR A LR B A A 1
REAKAARASHESSH, BLUAE»2fTESFNEFRCLERENE

HE LA T. XA TR saveContext()F restoreContext{ VEBRMIT.
. EMNREEROESIEH. BEHUREECNERE. '

2 contextSwirch( JE LR 17 A & RAE (L OUE T & fi i f) R0 s EARRY . Koy
MR A ELLEER TR EBZME, AASE—TRIBSBEE L — R RIDHHK
1. &l E%ﬁﬁ%@%ﬁ?%#ﬁﬂhﬁtﬁ'f‘ﬁm Y—AHEF (FtEE) L EiE
FRE, -1 (HES) vARMNERFI®RERE. B-THEFYUEE
resroreConrexr()f'tﬁP,-*i&ﬁ?ﬁﬁ@ﬂ#ﬁﬁ%fﬂiEle. TFESFUIMHMT 2, EE
saveContext fLiSH S R ER — FEHiX 2 NS4 T RS .

SN MECRTEE kR (e, ERERROTE) EEFLF k(88
RKEPER) MsaveContext(pf i RHIVE? EREEBZMEXEN, HERAH
AH—FA SRR S iR KM saveContext(). FlfEsaveContext()A R T
HOHEAAR SR . TRERERE T —H540EMthat, IBH, 4ETAR
#H Rk EHIME, BFMsaveContext 5 — 4 TR G888, ZhiEF
saveContext™ GER B TRIEME: S S BHRBRWMELIEE, NESRROME
AE. B contextSwitch( )P X BE RE K B2 £ T B restoreContext( ),
HRA®ITEN RN, PBLEXANFHESHELPIREKER SMT.

BRREXTREZE T EANERF, BERERSIPRY T RI0LE,

SR

REBNFFLEESHERRPNES BRELT2HIMT AR, HEZ
TR T2 ER. REMIESRE L TIECARR—A KM, L£851% R0 5
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Sh—MESEREEBENMEHRL. i, & mﬁ£§5£@¢3ﬂm

HLAE 4 BB — 1 AU (AR T 08B 2 MR A B TTE T .

Bk, STENURDH B HLEE & 4 0 B MR LA I 17678 28R BBz —
) —Fpik R E A —fAEE RE (mutex) PDEEEH.

EFA (REER=150) &8 (%% =200)

EEAFIRIET

- HePEEE HElE&iRE

ISRERLUS. MEEFEAM

T contextSwitch IR &

a saveContextiilfl (CiED—iE%
)

b. restoreContextiiE R

R R

5 RIBEME LRERFLHISSEHGR
L RBIEB. XERENTFsavelontext 1
— AR ZP,
| 6. MsaveContextEEIMERY . Bt
= restoreContext LR T3 BA.
7. 3B W contextSwileh ,
8. 1B HiB B contextSwitch B | MIEERIE
#5HR WADEOSHEE.
- SN TP AIETT.

B8-3 WaHKHRE

REMBRIERGR LR EADBCIREFNEL . Al EHTLE LK
AR FERFAG . KBOILEA: F57. HEMMUIRELE. TR
A — X R BIR A, RATLA R EM —F. KL, BREF 58
B—EHRNE ST, RAZTLHESIT, SAFERAFEST.

A LAE— T E A ERE - PRBAS EFHN _TiRE, Bk, 5—1TRA%HE
REHRIE BRI ERER, e M ERENES RERD. L,
HITETLAT T B E R BOR R T PR E — MR ENH IR Hix4 =
BRI BRI R, REBREFERELLh - MESERER. HLIEE
SEFEPEIR 2, RMESLATHE, BAREMCHER (REXHEN
ACIRHE).
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ﬁﬂ%ﬁﬁﬁ%@ﬂgﬁ%ﬁ;ﬁmaﬁ&amﬁ%fih¢uﬁm%§$mﬁ
. LA, KERIETTRETI . 45T IRANERET FEDRE
TR S TEaE 2 b B & BB R . mRBEHRSE L, STt
S T—RA AT RARREN LS SRS 2 NS, BRI EEREE
7R T 5 WM AT T M R RO IR . A TR TR 2 ST b 2 B M 2
Il

ADEOSHL& T~ Mutexs. FIAX A3, HAKETLAGZRHRERE, F
F-NERBEER, RAEBREE. AEBR-AERENERE. FEMN
M- B R o DR AR — 1 R A8

X B2 Mutex 1Y E 3L:
class Mutex
{
public:

Mutexi);

void ctake(void):

void release({void};
private:
TaskList waitingList;

enum { Available, Held } state;
}:

B — /- HR Mutex XRE BH 8. 8—K—THMNLREN R RN ET
H 9IS BB & B 3T

SR EE R RN AR R R Rk kLR R AR R AR KR IR R R R AR R R R R AR L NN RN AR R AN R R A Ak

* Method: Mutex{)

*

* Description: Create a naw mukex.

* Notes:
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* Returns: |I
* —

**************w*****************n******wk**ttlu-*n*!e_t.w*'i'*-*_*:tt**tt**tn**/
i

Mutex: :Mutex()

{
enterCs{); /7147 Critical Section Begin

state = Available;
waitingLiat .pTop = NULL;

exitls(); Jf/74F Critical Section End

} /* Mutexi() */

FERE Rk EAvailablelRE T O, FHA— T HBEAZNEFT5 5
FE. U, —BRIET NI, RALERLERHTEREEHRE,
W EN BRI T —A Bk ake(). —BER, ZITFEEZH—TEFEE
RS- HERE 2R L3 ake )RR R, HRAERIES T
PR g o T BB S BRI R AL, X ABIRAKIT:

/***iw*i*w**w****Mu!!Huu\-!***nn*ww*w***wtttit**tt**ti**hﬁiﬁ*l****** >Rk

*

+

Method: take i}

* Description: Wait for a mutex to become available, then take it.

* Notes:

* Returns: None defined.

*
**ii***i****ii**l**********l"l‘***\!**t*********i’i’**l’***ii’i’*i’***i'*'l‘***‘!!“f
void
Mutex: :take [void)
{
Task * pCallingTask:

entexrCs{}; il f Critical Section Begin

if (stete == Available)
{
i

// The mutex is available. Zimply take it and return.

e e r— s .+ 1 - e —— e
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}

7 TS _HI".
state = Held: fFFF ___J

waitingList.pTop = NULL: L L

else

{

}

ff

// The mutex is taken. BAdd the calling task to the waiting list.
/i

prallingTask = os.pRunningTask:

pCallingTask-»state = Waiting;
os.readyList.remove{pCallingTask} ;
waitingList, insert (pCallingTask};

os.schedule() ; // 8cheduling Point

// When the mutex is released, the caller begins executing here.

exitCs(); fif7]f Critical Section End

| /* take() */

KT rake GEBRGYPNRE: WRERBEL—ESEE (BRL i
BWwirE), DLHAGRGYRTESRRZAT, A akeOBEFEUER.
ERTRESFIRMARBEETIME, EREEST T 2RILERE UG,
RELMEFEF-ALRFEBLETRN. Tht, 581D FERXHEE
FIRREREERTFN, DEESEESNFHESORE M HHRRE.

BT RMT R RERER— R REXA 73 RN (T 5 1A
ERANFE R LAAMID take HEMITETLAFRE . T rake Hik, X4
PEAZMHE. RAMERTRER-—-PARERELE—- T REREENES.
AFER T, B R AES 22808 (HIRERF ) HFHbR &M,
@R ERAES.

[***t********i****i‘i‘*l‘***t*********t!*!l‘**!***t*'r**ﬁ*lkl*i***ii*t****

* Method: releasef)

*

* Description: Release a mutex that is held by the calling task.

*
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PN

}

* Notes:

*

* Returns: Nene defined.

"

t*tt*ii‘i’i’*ti***i’i*i’****i**i’*iii’*i*i*l‘*+*\'r***\l‘*************************}f

void

Mutex::release{void} _,,rf“’rpﬂd;frl
1
{ fpd_ )

Task * pWaitingTask; 1 e

T
enterCS{); f/ril/ Critical Section Begins
if (state == Held)
{
pWaitingTask = waitingList.pTop;
if {pWaitingTask != NULL}
{
i
/7 Wake the first task on the walting list.
£

waitinglist.pTop = pWaitingTask->pNesxt:
pWaitingTask-»>state = Ready;

os.readyList. insert (pWaitingTask);

os . schedule{); [/ Scheduling Point
}
else
{
state = Available;
H
}
exitCs{); f/f/14 Critical Section End

f* release(} */

57 X

BREMEREEEATRP IR, RERHLELBEEER, FHETIA
AW S EFFRENTEFAES . AT IR 02 D& — M EF AT LLHEE R
B, BARAATLARRBRTENMFR. ERFRIESTFHROZENERIT. id
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HELEERES, REFTmAZTHESF BT 205G, 3—1T10F
RERE A HRARNE S PRI R, ETRERN N FREFTSA B
. MR ERARNIES D ERER —RFERXR BLWENFERIRET.
B, —EERERIESHRBLHEE.

__,__-f“*_fp_;ﬁ'.

EHEREREE |

1
MRk

EFRA-AERELFFRAEIRREATHAALA, @4, THLT
AGHEH, TLESAFARETENAMA AR HEAUBNE.

—BH 5 TRALRARBGTR, LML AL RAENHTARS
MES, CMEERATZFIK AfoB, X~ EHFRATALFHB,
AES—AESEFTBHALAFHA RLAAANMMIRLEFH—IKRER
THEALHFH,

E-AHAAMNESHEE, FHFARREAREHRTNLFROH
B, RAUMERALT, ATRARE—AXENE —BEL, ZFGEL
RS TFATTRYTF B & &%k B4 Fdaill A BHAE A S 5 &
ARTEEHTR, BAh, $E-F, pREB-MABN THAETZR Y
FEFTHEFEXET LN,

XAAHAEB R4 PHT Y, REFZ M4 A FAARMRA, K
U B AR (BOELAT), AAERBRERALFER. RALHA
fEHak, TAAREE (AMYREAT) B RRA LG SFRERTA
SFAFR, MBAATYHES, FTRERAMATRFF, UL
FRAAAHEF IS, FTACHARRIRA LIS TRESHRA,
HFEAPHEANCBRET RSB EFE, L PREBNF R KL
UEEK, IAREFELSKALAEFFRHIFAOHE, LRAHAL
W5 BaR A BAHRNSRAREFHRAR, ~ERERRETNY
IRFHFEATRATRAAME, ERKFFMEA,

WA ERFHRDEOSERE. RNCLTRERKEREER T EUMNKA.
EHER, RIMTALEGERKAZIEPE. H2ES TS (GXRYIEN) Kb
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SERES

FRLEES

{EL LM &

- saaEs

8-4  QWEHBEOHT

. mRENELIEEE. AhMEEy — EELMERLERRENE
RERES — TREEKRHEANRGT. BARNFEHALEE—NEFER
AL Pl LR R IR REAHLH. TR AERE TXHILH.

fRBLEELZE T A HEBRARBERKEL NG —BAE. EHEALE
fRERFREES. REDRDBAE. EE0E AR %A 559904,
G HAMBARRE REBSAGXEARHTE. AT, GRLEREE
EENLaf XA, REFRELRERKEE R AN RARFE R TLLK SN
AET RARAB—NHESRERE, ELENNBEHEERERIERA. 8E
RASRIEZEAE S A3 FHML S REESEOHIEG.

3E 4 AE

TRIBZFEH "KM XA RER XA R ERRWME RS
B 2 R AR . X R R A AR, MARERSE S L
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XERECIERFER TOREEM RS TR ER. ZRAS5RA
Gl “LEH#IERA" (RTOS) kM, —MUMERKEZRBEHED, HHR
UE AR 15 1L B v 8 5 A TR LA B 35¢ 2 Ep 3 E B RO B U] 9 SR Lok e I LA B 4
MAELFES R BT AT R LR, Rl T RATERRERTHRAT.

R g — 1 R IR AR UL T AT RSB FTLATHSE R, 3B 20X TR IE R
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EMREREREHAFTSED —TRERY ARARE TE I RAFAHE
K B/h, EERBRAK B AR, XA TR T AR EE TEAR,
PEMEEEE-MCRE LRWEER, LK E AL EE 2S5 2 fut
(ERAMFEITTRESEEDN), IRAZESEM.

o 7 45 0 2 A — A T T 1 5 Tk AR B 35 IR 1A B IR mh e 35 A b BT AR 55 flRE b Ak
Bri3 ARG B . 24— A~ R A RO %, A0 R BR TESR 0T ISR IBH S HURER LAY
% Bk, LASLATERREEERTIES . ERABEERTH - 050 A
W, HE— SR RMESEELRILEELNME, T8, LRRAPEXY,
ZRMOHE B REN, FRRESEHREREITHES; &a. REFH
VR, BLFHEERE ISREE WIS,

Mk, MEPEERIERRPHER. L REGTLLI DN EHMT 2B N—1
R85 % AR . (B R E TR A BB RIS, S RLBH DR HE L.
FUHRENFABIIENERE . HARARLENHERRPEN. B—1&(EF
ZEE A E—B AR RMB R A P, Fex TRk T WIRRRENERE
MEER . E— Akt 2 o7 fE B K R IE P Wi Rz 8 4 1ps, 5 —4"THE R
ZEE 100ps,

& e ———— L L %
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Bk R RN = 1 SR RS — 15 RV, S R ER,
BAERE TR RANTE. 0, B—TFEMES AEREZ AIOTHRT
B[R] 2 100ps , {82 1% & i R UMY I Al th 2 100ps . SXFEIR T, AL akpy—¢
H AR SEREREDETRABRLT . fo, BARTEUMET, FHE
P T (6] ) A 407 28 o Y, B AR B T iR WA S 7 SRR LA R
EN R B, —EENGEEFHORIERGMENH TR BRIE.
M. RSB MBS R LT,

EETE
RERMEEE S A CRHRERELNTNE S . BEIRIRTLAAFEMNIE.
FEE2BZIRVEL T A RERS. RER—®: REEUMET—4
BMRERK, MARE -1 HCHRERSK. HnENLATHMBRERS,
RELTEEHALIGEH . BEHS—-MRIERLERLNOBE, LRMNEFHE
RN AENLE. KL, REMBIERAATRLFFELTLUBREKX
Mo TERMEE. £3—8s, BNEHREF-ISE4HRTIERFTEMH L&
({3 {:0BUR -8

Bl RIERKER T —ATHRE. WAELLR Uik Ao — . IPE 7 i TE B (N 4R
fER AR RBB—TEFONERFUAR SR BAREFA . X SBER5E
BHARHE, RURTLAXDHFERG, HATTFERFEE. Accelerated
Technology 45 B#) Nucleus 135 2 RIA) AMX $E B Fix — %% (32 2), FH{EM
i3 DOS M A AR A — .

T 5B IE RS — MRS BEREERAMERNA LA RERY. W T%
MHEREENPTRES A B8 (4Fm) MRIE. BRf. XE@IERETRERIRI. B
F AT 3100000850000 2 1], EHEAROMANE - T HENBELHER. 4
M, ETR2TaFRRNEATHNBIICAR—RAEENTETH. R
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HLA, AAIHTHLRAETE.
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AT VRTX 8B T — %, XERTH L ERTHEALFTRER L,

ERRARm 2 AN RERERERTEARAERF 20 F — S0, 4 T
KR EIRM T ~ o B RIE. STATRE AR R 5B, XERER
HOB H A AEHRAE, HFEAHRTITREES M. oA RAMAH
bR iERARME R Tix— %,

Atk SHREREMPEETLESE, RELER—TRESAHTHLIAE. KA
frEgab el , EMERURREERBES . XEMLNRT TR MmRE, F
AR R eI HEE RS DE + LT RE EART R AR A LR ERK
IV SNV SEY BN Tiak 7 SRS

#Ex—-Al, REAZTHIAFTHLEXRES. B TALRABI R TRR
A RS . (R R EWEH MG Y THRH LR EE KR LRIR
HIRE. TikiRkEXB—1, KESNNESFERHENZX T RIERERELE
~HM. ZRTRRRET R AMEES. RARRDOFMER. SR ik
R (PSR, EA WK Flash X REREE RN T) LARMTE
=HARLAMEEN.

ICEEF— T RLRERARGNERE, FRE2NALIHFEALELEA, B
W R ERKLAIRNEFESR (REN—F B LARAIN) AEEETH.
REREARIERGEHERBERNEEZNBEZR. WRIFNALRRKIH
HEE, R—EERA T H2ERS KW RIEF I BORERL. i,
EHNASA A ERIULAVES R T BIERSE. RVRBITEEL— TN
BEFE |
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F o AEHEFH
A A ol . iT¥¢ “Hello, World! "
:m_ | Eﬁ s HMPiHED
o Zilog 85230 $ ik o
£ F

—AHAFHE KR T —AFit.
— Arthur C. Clarke

fEx—a 8, AL Dah ERARNIHEE MR CaE—&, EZBAh—
AEBMRA RN RER. EXERSFERSHNESMAZIHIES. Bt
AZTERNE L PABOMG., ROEOREEEA B ARFOEHTIEHR
RES, SE ik B o7 AR B E R . SCBRX —RUAG , fRELIER TR
BIEA -2 BmEe. HARARNMFEACHRAXEREF.

Rz B 32 Fr U BR iE

FNHEMRHX A BRFT L ik 8o SR P4 EH Hello, World!”
HTEEE. BREMTHRARKEFZN—FIE, R MEHTE2HRAEBL
ERMARAE. FNABT R I HBIEREAR Ao BREELFH
EERFRINHZAFRYANUTRES.

—H{REES “Hello, World!” 87, HSAXFSRARE L LBRQIERMLE
BWENE. BR, ARKEF KL EPRBMBENRy — B CREBE. b
TEY—ATREFEMTE. ERBRGMEFRE RESGEYE. BIE. 1
EpRrmHIREDFEERNHARE, XEAFEF R G RREN. RE
WRT. XERFABEHEATUERBRTRENLTFS LR, MR —aRit
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iﬁ%iﬁﬁﬂﬂﬁkﬁﬁk%ﬁﬁfﬁ]ﬁiﬁﬁﬁﬂﬂ%*ﬂ%ﬁ%ﬁﬁ%kﬁkiﬁ_ﬁéﬁﬁk,
FiE AR [ (,_f’*’ A

v}
B 9-1 & T—4 “Hello, World!” i Ri2FME BRI &R X N ARFE
BB BHER, ADEOS BIER L MH - ADEOS S . F— 1T &LLEBH
10Hz B33 & 4 Arcom 4 L H4L 35 R4T. £ -8R 10 8hn T HLEK A&ERE

AR FE N ENTRREEFHSE “Helo, World!”,

Hello World £
A%k LED &
LED | Timer ADEOS &£170
i W | B RERS W
....... i Am mmrargenasﬁsﬁﬁc

& 9-1 “Hello, World!” FIHZfF

EMTEE 2N, BPEFETRE0RDEF. IR RFS P
Arcom i FHIEAAT. HeLI R BTRO. SKEASIRIEEEHEERAEZREN
TH, BRERENZIRERGERER -1TRM, 2ATHARWENHFX
LiE# FADEOS L ADEOS (ki T Ef 18 £. ki l:. ADEOSR A RBIERS
EERDE (HERALL) ZBGEFEHRENTEETRE2P. ZRAKALR
Z P iR HRIBEF AL AR ER L.

RFF main( Q) LB TR 7. XEARBEABNE (RTES, BE) TRIERY
MAEER. EXE—TENENL, REGHSXEFFTmWN. FE L. F#I2
I L —FAHIFik T XA,

#include *adeos.h*

volid flashRed{void};
vold helloWorld{void};

/‘*

e L — e — =
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* Create the two tasks.

*" _'_._'_,_/—‘_'-'_'_/_/_‘-'_“I.
Task taskh{fiashRed, 150, 512);

1
Task taskB(helloWorld, 200, 512); F 3|

! 2
L
f**it**i**w\k*’l!!*1**’!’t**t***i***i***ii***i**********t***it**iittt*t*

* Function: maini)

Description: This function is responsible for starting the ADEQS
scheduler only.

* Notes:

* Returns: This function will never return!
L

tti*****i***tii-**i**i\t*****tt**it**iiiiii**ii‘***'\l*******\l‘*******il’***/
void
main{void)
{
os.start();

// This point will never be reached,

] /* maindl) */f

h ] B —

RKRIETAT

Emk BEER, ZA AR MO REEZ —REL RTINS, XL
@ TR T . X B R floshRed( ) A— T F R, Bifi, ok
BHX—BMUARFOERE G, BoaXBAMMNELE SPRIRE” PRINT7EL

I LED D345 B 3 P R — R 765X — 4 1 (ME — 2 it R 3R (10Hz) fn
BRITHEE (48),

#include "led.h"
#include "timer.h"

/*i-****ti**!t**itti*i’i**i\k‘-l“k‘\!*!t*!tttt**t**t***\\*******I***t***********

&

* Function: flashRed(}

s mgame
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* Description: Blink the red LED ten times a sacond,

* Notes: This outer loop is hardware-independent, However, it
-

* calls the hardware-dependent function togglégigLLﬂ~f”_ _1
- pr II

& )
¥ Returns: This reubine contains an infinite loop. s

| pasL
4+ | i

LW E

**********t***tt*****!t&*****l***f****i**iit***i***i*w**iw*i*#ii****it{
void
flashRed(void)

Timer timer:

cimer.start (50, Periodic); // Start a periodiec 50 ms timer.
while (1}
{
toggleled (LED_RED} ; f// Toggle the red LED.
timer.waitfor{); /7 Wait for the timer to expire.

} /* flashRed{) */

LED WHEBFEFENHEEZRAGPEEANN. IEFTEMELE
toggleLed( )M Timer Kl 1T T BB LARE £ £ 5 WIIRE . rogeleLed() i Bk
RBRAERZ HRATEDNEA. —BIRFHXEZEIMRE, BiF&%E
ERHES K — 4 C++ K, JEHMAFHI G kLI H ki R AERAERIT, X4
HikRHREN. R, RAME LE-HOXAKE, FAUER-1ER
R R PILTCHEFE A — LA ERESFM IR, RTLRBT (1),
X B R o G ) D

@l EFANEArggelled ) W RTHAEFHNA A TERL -, Bt A2 K
g, AREBAIMFELAENRF, F—AME ST HMT RN R I 845747
QLK REZR, F-MEFRE-DESSL . L, Broggelled()d . 1%
FITARSRRIAASAN - ALAENEEBE AL AMEHEFERAMETIY
REXABREAFAAANF-MARBISFAEE REBMETIHARENRAK
AR ENETRGUES, ALF AR LAPULTCHF A S, SPiiai 458
B, CEBA-AMEFARSGEN, eREAKARAEAT, SXLEAE
LE, BFN TR, FARKEGEFTTESEHPILTCHE 48, i, -4
HHOETHEHME,. MA-PFIRETNGREIAR LSS,

4 e A ——p——— 1 —
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¥$include "123Q18xEB.h"
#include radecs.h”

static Mutex gLedMutex;

* Functiomn: toggleLled(} ol

*

* Description: Toggle the state of one or both LEDs.

*

* Notes: This version is ready for mltitasking.

*

* Returns: Hone defined.

*

*n*g*t*'t*i-iiti*****gt**gt***ti*****wl**n**wrt***i-i**i-*ku*t*t**tt#i***/
void
toggleLed funsigned char ledMask}

{
glLedMutex.taka();

// Read PILTCH, modify its value., and write the result.

i
gProcessor .pPCB->joPort[l].latch "= ledMask;
ghedMutex.celeassa();

3 /* toggleLed{) */

FLEPRNHRDRFENHT S ES 0T ZE, L ek R
2RI XHARGE TSR (E2), BNFERA—AEF 6 RiHRwaitfor
Fikdstie, @i —A T RERE - TR R, Bl L E LA -4
EEEHANESRE, B, SR TLESURTREDTRARMES. =
LHMHAHAT, KENESSERIERGARE.

B, — AR EFEOIEL, Wi pMutex, BMABIEMNE L

class Timer

{
public:

E2. AN dadRaEL—k (AF—ABHEARFROHK), FAREHHEAF
ABARG—-N R (WPHEFHAL) ARE,



Timer();
~Timer {};

int  start{unsigned int nMilliseconds, TimerType = Onefhot):
int  waitforii;

void cancelt); f”’

TimerState state; L

TimerType type:
unsigned int length;

Mutex * pMutex;

unsigned int count;

Timer = pNext;
private:

svatic voild interrupt Interrupt{):

V:

TR 35 B O R A PR e e, X R E BERTL. BhRE . iRl M
bht R s, ERVE R R ETLAR T HX #2501

ft*ﬂi**!*******tk**t***t*t*t*w***tt**!***tt******i***i**i‘*i‘*********l‘*ﬂ

a*

* Mathod: stark ()

*

* Description: Start a software timer, based on the tick from the

* underlying hardware timer.

* Hotes: This version ia ready for multitasking.

b TRt AR L T P TN TS F ke Firamy b mnlme-mdAre_s e i
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I
// Take the muteax. It will be released when the timar axpires.
1
pMutex->take();
T
iy (”'
7/ Initialize the software timer. | Wl
7 it
state = Active;
type = timerType;
length = nMilliseconds / MS_PER_TICK;
¥
// Add this timer t¢ the active timer list.
'

timerLisc.insercithis};
return {0},

} i ostarc{) */

Wit AR RS RN RS B R, BOTLUREER T EREERZAEA
HitEs (AERBIHMBEY) REBHRET. HAXEMEHAKIY (4
Wik RIF) REAMNHE GRIRIENDE) 2RSS EEN. FLLE
waitfor( )P R A LIl pMutex->take () M T

j*ti*****i**tt*****.t**t***w‘iiw****b*iiii*lbi*i++*i#*'fi**ii*t*ii****t

*

* Method: waltfor(}

*

* Description: Wait for the software timer to finish.
* Hotes: This version is ready for multitasking.

* Returns: 0 on success, -1 if the timer is not running.

**t*i**‘i***tii**l’k*i**ﬁ*!ti—**!**t**I‘*I‘,‘l‘**!’** **!*,**\\"?***t*’!“l’**!’t"*!’j
int
Timer::walktfor ()
if {state != Active}

{




A — AN AR 145

return (-1);
}
'
// Walt for the timer to expire.
[/

// Restart or idle the timer, depending on its &;;;i
7 \

|

pMutex->take(); _ﬂdi,rrF”‘Jf’F#ﬁR
Hf i E
_____-'

if {type == Pericdic)

{
state = Active;
timerList,ingert{this):

}

else

{
pMutax->ralaase();
state = Idle;

}

return (0);

1 /* waitforf{) */

LEE AR . PERSEFHSBRERE, BANEES KK waitfor()F
Wk WEMTET, ERECBAT - iefTNMMRE. EREAFIN
Ph& Oneshot KBB4 Z BB, Eit, EFASAFHEREN.

FTED “Hello, World!”

BRI TR R 8 0 B — A I 1R BB 756 O HTEN XA £ 78 “Hello, World™ @
fE5. suoh, FARHSRTRENRIT R OB A AL . A, X MESBEEBT T
b FUREHBR T, R BAIAGIRA L. SHRO0EHINEREFENEE
F iRtk iTiE, HREZXBARMNIAMAEEMES. ATEMZTMES, IR
REEMERTIROR—ACr+ 3, I RMA purs(O B EAT NI AITENF
(ul:p
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$include *timer.h”
#include "serial.h"

'}*t***t******tt**i**t***t****'*1‘******************l‘***i**‘k*******‘l‘******

%*

* Function: helloWorld{)

*

* Description: Send a text message to the serial por Todically. |
" J
* Notes: This outer loop is hardware-indepenﬂent._____---"'___

* e

* Returns: This routine contains an infinite loop.

i**i—**\ki********i*i*I—i—i-*;*#*l—li***k*****kw***k********!****************/
void
helloWorld(void)
{
Timer timer:
SerialPort serial (PORTA, 12200L};

timer.start (10000, Periodic); // Start a periodic 10 s timer.

while (1)

{
serial.puts("Hello, World!"}; // Qutput a simple text message.
timer.waitfor{): /f Wait for the timer to expire.

3 /* helloWorldi() */

RERMBAETRNKE, BR2ENTTEFOLEEEBMashRed( ) BB E R
— 8. Eitk, #TRRMNETICHOME —FE R BT DR . BRI
Rl ST O DS, 3 Arcom g F LT LARBII L R T RIS &R

F A #1780

ENARFE, A RITRARE - ARG E. X RENE—mE ¥
Ak — A Y B AT R S IR (SCC) MRkt . ASCCHE— T HiTRD
— B-AEHBRELABBRRD — L EEFNRAALESE, 5
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BERA RGN EREIREMERER) . RENS—RA¥E—1TBHACH
MRS TR AR SR EN (RER—EHEHRARRLE).

B4k, # N RIRER IR RO T R, (AR S BARK R R SRR

Y27 B R — IR &I A SR PR 2 A3 SRR . — R L oL B 7

T TLA S8 TR B MO BT R 8 (IR 7F . B, 76 F04 2 BTl
SRR E WA T RBISALT CHsrdio MR, B Mﬁ&DJ
A —ERBOHTRAEELD. \i s in=—

|

ATEFB BB sidio REEHIHED , RE LT Serialrort#, MmF
B, aX A 240 R AR 8 & O R0 M 4 S B T Tm) 00 5 (8 1 D R AT RE A D
WATVE Nt 8l BRTHEREMTOERE 2N, X QENAFiEk
—— purchar()(ix 3). puts(). getchar()f gets() — LA EFBRFTTRT
FH, SEOSTRREE LA S AEHE (T ANST C MR b sdio.h BHI—H.

#include "circkbuf.h"

#define PORTA 0
#define PORTE 1

¢lass SerialPort
{

public:

SerialPore(int port,
unsigned long baudRate = 1%200L,
unsigned int txQueueSize = 64, // Transmit Buffer Size
uneigned int  rxQueusSize = 64); // Receive Buffer Size

~SerialPort();

int . putchar(int <);

int putsconst char *s);

int getchar () ;

i3 WMTREFBEIFZ2EAFERT P EBARARTA—AFH ELLNLEL $
o EEBEFH, R0 B, NEA, ARLXBETANSICAKA. LARAC
LA E R,
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char * gets(char *s);
private;
int channel;
CircBuf * pTxQueue; // Transmit Buffer
CircBuf * pRxQueue; // Receive Bufggnee*”FﬂgJ”F#ﬁE
1
)i F yil)

HEAL AR IR R B chamnel. pTxqueus HlpRxqueue. X UEETE 4o @ i
e, BERTEOBHOEGE RS0, XEE T8, £ Fx4
BNX—SILEZFAME. BEREREMNE serialport X% H B & F 317
FE B DEHISEMAERRE. X—ERREA TS HM scc LB,

LR A1E — T SerialPort {43k @M. X M RAEAR MBI SABE USRS R
Hi% B SCC it ROV IREE .

f¢include *scc.h”

static S5CC sco;

/**Pl**!*******t*i*t*******iiﬂ*****ﬂ****itiii***t**i*tt**t***t**itt*ttt

L

* Method: SerialPort()

*

* Description: Default constructor for the serial port class.

L

* Notesc:

*

* Returns: None defined.
*
t*tti**ti**n**tt**w******’k**t**wt*****!wt*w***wi**!n*rit***nu*tt***tu,
SerialPort::SerialPort{int port,
unsigned long baudRate,
unsigned int txOueueSize,
unsigned int  rxQueueSize)

i

// Initialize the logical device.
)

switch (porc}
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{
case PORTA:
channel = ;

break; _ﬂg,,fa-‘*”FﬂﬁR
&
case PORTB: i

channel = 1;
break;

defaulk:
channel = -1;
break:

)

I

// Create input and output FIFOs.

i

pTxQueue = new CircBuf (txQusueSize);

PR¥Queues = new CircBuf (rxQueueSize};

i

/f Initlialize the hardware device.

i

scc.reset ichannel);

scc.init {channel, baudRate, pTxQueue, pRxQueue);

} /* SerialPorti) =/

—H SerialPorc ¥ R e O T, B oI LAE R ALE R 5 ik R e ot . tedm,
e R/ helloWorld g™, puts("Hello, World!")RIEXAFF LT
ITA (e SCCHEEO). iR 8 SerialPort #9:5 R B P iy baudRate B
EAERIE AR R — 19200bps, #IZBSiTmRO.

SR ik (KB T £ B i pTxQueue MpRxQueve RIMEHREF .
PTxQueuert — ™ S iR 7 8% , VIR b TR I R K 00 3 38 K T0f 8 A 5 e 3 I
RETEREEY,, TEFTEEE—TREGOMEE, Fi, sTLAAAERETHE
FRRBERHRATET. 20Uk, BRSKRF. pRueue, AHIPLLD BB TR
BB RIE R A S AR R TR RN E0. BRANKRT, L
BB AEN o EIE4EHMET . R, REORNTLLIEEREDRE
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ERME, XENRERARFNEENE. RENAERLNEREGEEHTH
BUASEBITLLT .

1% 35 2 purchar() B0 pursOR)KHBMANT . {E purchar( kﬂﬁ%&%ﬁ%ﬁ
EREFCAHT. DRELHT . RARARRLEE S HEE L. Bkt
SHETFREBRE. T, RITEFOFHMANEHET, BERRSCC
BRGIR ST, WERIDEE . puts) T HM T — 75 putchar IR, 357
Bl — A F A KB, AEERRMA—RITFS.

fl'!*“*!!l"l**'! AR R ERY SR ERLENEE AL ENR LSRN L EERELENFEEENTE LY ESEN]
*

* Mekhod: putchar { }

b3

* Description: Write one character to the serial port.

"

* Notes:

+*

* Returns: The transmitted character is returned on success.
* -1 i5 returned in the case of an error.

*
I E T X EEENEZESREE S LR A RE SRR R R L RRERE RS R ERE RS ERERERERNESES) ******I‘******ﬁ**,’
int
SerialPort: :putchar {int c}
{
if (pTxQueue-»isFull(})
{
return (-1});

i

// Bdd the character to the transmit FIFO.
I

pTxQueue-+add{{char} c}:

i

// Start the transmit engine (if it's stalled).
i

sce. txStart (channel) ;

return (c);
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} /* putchar(} */

f******k******ttt****t!*!!**tit**iii*t***t****kiit*+t***it*ii*++*i**ttw

: .

* Method: putsi} f’FF

i -
| LA
* bescription: Copies the null-terminated string = td 'the—werial
* port and appends a newline character.

* Notes: In rare ¢cases, this function may return success though
9
the newline was not actually sent,

* Returns: The number of characters transmitted successfully.

* Otherwise, -1 is returned to indicate error.
*

***r*t**t***&******tt+*t*******!***ti*k*i*t**ww*wwwiii*&*wkt*tt**tt***/
int
SerialPort::puts(const char * s)

{

const char * p;

I/
/¢ Send each character of the string.
/7
for {(p = s; *p 1= "\}'; p++)
{
if {putchar(*p) < 0} break;
}
i
// Bdd a newline character.
i

putchar('\n'};
return {{p - s} + 1};

} /¥ pucs() */

BT & getchar(H putchar() )., CHERBRBKSEHTERE HE. mBR%
R RE—AHEHE B B0, MBREFESBE- I FHNRBLARE. gers
HiEEREMiEMgechar AR AR A TR ECERTRNTCL2BAKET.
CARLILAB— AR RBEE . XA BEHLEDLN T
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/***\l‘*******\I‘\\**!**1‘********!\I"l‘i'i-i****I‘l*i*t*****#**ii***i*i—i**ti‘ii*iii

*

* Method: getchar() .

* Description: Read one character from the serial fﬁff?

* Notes: | —

L
&

* Returns: The next character found on this input stream.
* -1 ig returned in the case of an error.

*

R R RN LR R R R Ry R R R N TR G L LT N e o ) *'*I‘*iii—*l*'\l—iii-ﬁ-l
int
SerialPert::getchar (void}

{

int ¢;

if {pRxQueve->isEmpty(})
{

return {(-1); // There is no input data available.

int rxStalled = pRxQueve->isPFull{);

/I

/{ BRead the next byte out of the receive FIFO.
i

¢ = pRxQueue->remove () :

¥
// If the receive engine is stalled, restart it.

I
if (rxStalled)
{
scc.rxStart {channel};

return {(cj}:

1 /* getchar() */
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*

* Methcd:

*

gets()

* Description: Collects a string of characters terminated by a new-

* line character from the serial port and places it in s.
* The newline character is replaced by a null character.
*

* Notes: The caller is responsible for allocating adeguate space
* for the string.

&

* Warnings: This function does not block waiting for a newline.

* If a complete string is not found, it will return

* whatever is available in the recesive queue.

*

* Returns: & polnter to the string.

* Otherwise, NULL is returned to indicate an error.

®

***lW******t*it**itt**ﬁ*******ii**i***tt*****’*i*t**+1*t**ﬁtﬁ**tk*****,

char *
SerialPort: :gets{char * s)
{

// Read characters until a newline is found or no more data.

char * p;
int <;
I
£t
for (p = 5; {c = getchari{)}
{
P o= o
}
I
// Terminate the string.
¥
po= A0
return {(s8);

} it gets() */

I= '\n' && c »= 0; p++)

T
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Zilog 85230 BT OEHIE |

& Arcom #5 L9 738 1 R F— 4+ Zilog 85230 1B ¥ ATH M0 — 855 .
FHEME, ENMHHRNOCHIREMERLRER . Hik, SR iTmn
Wz B2 X o i A~ 384y, A i LSRR 7% ik & FURD R B A SerialPort 3,
+ERBAAIHES R, X4 - B R R T R AR ER SCCE TIE, x4
SCCiRtmEmFHRIMEm BB BN RTELEENESEE . s — M LT
REA-PREEHNSCCE(TRERAMIEE) . X% A FMSerialPort
AH R Y reser(), inir(). txStare()F0 rxSeart( 3211 .

&bk L, Zilog 85230 SCCix &tk LA BEMERM— T REREHR 2L
B, BT TXTRABFEENEE. XTER ARG EXF Yl A LA R
TEIAHFRH. BT ALLERERERS, ERTARE-THER T EE
MR 2 fbAsdE, ATLIRER 2 HemBEM .
#include "circhbuf.h*
class SCC
{
public:
8CCi);
void reset{int channel);
vold init{int channel, unsigned long baudRate,

CireBuf * pTxQueuve, CircBuf * pRxQueue);

void txStart{int channel};
void rxStart{int channell;

private:

static void interrupt Interrupt (void);

b

HEEXA RMIKIHT CireBut . init( )7 #h pTxQueue flpRxQueue 2§ 3k
ABER T AMGHEE. XESEATRRAESCCIEEANIE R P41 g8
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AGE ST O AR« imin )7 R T A8 68 Y, 32 TRERA |
5y MISCCIE A {0 B A £ M0k 73 11 493 BTG 0 FR—
B TR TRE. AR, W i AR BRSNS EE R
BEY.

KT scezk, BERMIBE T T Zilog 85230 ik &M — MBS . &
FEARE, REAEXEBEI G O MR Kl & . AEEH
RBHIETREFHFINE, LRBBOREE W0 iR 5 R AL, B — s eg
HEEER, MRBEEINEETREFHFELREH RS L, Box ekl ke
LNEF BTN, A LEANEE rILAE U sce.cpp PHEB| ERRA LD,
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FHRAEZATREL, ARALRE-L 4,
— RAMH

RARERAERN CLHEFRNZR—ITTRATEHRNES -1 F%K BRERK
ARKBRERH & . HRHFERXEN. HTHENRI=GOTE, @
Mg ERERMERIT EBOFES TR TEMCEES. 4%, ETENK
GREWER, ERFERNHLELBREEN, Ak, AEFTE-TREELSHH
REMIR, ANERIHFEES, GHFEHROLES, ANFRERE. 284
Rt b AL R (F i EB T AERY . W LB M RN T X B 1T IR
RE—FMNEREES LERFE— N RITAEN F& Ligtr.

RE BN E

AR CHC+H+RIZEMTRT—ERE LHRBEL. &, XFrds%R
BEHTHRAER NS R BRI —4 2. ErEFrEgEd
FHHEE S, BEATHRITHRIE A, S, EHY A ENORERE
WS —HEEEAENER. B FENRAMTEFENNEER HET A%
hE. @milix— AR, ThHaHB8REES X DMITFE. RikSHELRE
HEEHEENEE.

B h 05 FT BE Lk 4 1% 88 4 PR IR IR R 2 RO IR 1L , B IR ERIFTHEAIK
BB AN FTRIE BE R R P S s B A PR B R M AT R R
REER. M LEFATLGE T F TR E MR £ FLMR S X ST B M . 24,
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switch {(getNodeType())
{
case Noded:

case NodeB: fff’

case NodeC:

}

HTHESEE. ENEATEMADERX S switchifa. XBEABNE
— M REE T — AR AN, B HEHFEAN—17
1B REH switchiZf).

int processNodeA(void):
int processNodeB (void):

int processioded (void);

!ft
* Establishment of a table of poinkters to functions.
*J
int (* nodeFunctions[]) () = { precessNodeA, processNodeB, processiodeC };

{* The entire switch statement is replaced by the next line.
st;tus = nodeFuncticns [getNedeTypel(}] () ;
FLHST & _

— MR R B R AL RIES RS R ERBFRANSERFR RS
BEBE. RERBNC/ICr+RiESE ™ LN # AR T —fAcE R
FRAGREHNE RN EFNS, BEX T HENEY. —MFERF R
A MREM Bt — R EMRIFEEL. in, ERRLLEGEYN, £
CELH T A4 M 28, b TI TMS320C30 K F{E L BERVHIE
Biz. SRROFHHZZLTR A E, LIFRAEAA - HHRNE
&, B S HHRAT T RFENNA B2 L. RASHEARNAIRICH

e
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FHESTE -
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HA—AZRENFTE, T BERE. 4 EMERXEEE Qﬁ%

BB T RAT AL RNET . & MTE B RORTER . %M
IR RINE, SRR R TheR S R,

2RERE
EFHeREELNERFEERENERE ZERER T REARMEH
ARMERTHEZFRNENTE. XE L, S FBFRARENIALE
REBEER. Bl REEN2REENEFOATES —LNEM. Kk
TEALBETGRER2RER, FHRERRNEA HiR, 32
ERMHFIE.

i
TR GRS HERSBFNRE, R, F VEAFh-TdEmd
7 3 056 1 i 5K B EURAR R o ARSX AR BT, e B [6) 19 < K1k () Ao e i ()
FrErE AR RE, XHERT, AR EFRRAETRSE
. H%, XbaERERRRE D,

EHEY
FRIERINBRTFERE - TR AR EEE . BN RS RV ER
UREF PN SRR RIFSEROTAESS T AR GF BRI

BREESHNTRERF. REXMEARBERILENMEEE B RECE KR
iR, HBGLTRESTEAR.

MRGARFAFABET VEMEE BT AAAE SeREcdE
Eif. BAREWN OMMREEX - AEERG T ARRIE LREAER
KIAE (iF G 1+ F AR FTRERY . ( It R AIRIE AR . ) IR KA F1
#rR, WAL RELT KA HEA R SHE 4 IEEE 754
bt AR AMTENAERHZ R, JEFRFSOPELE, 2T
oAb DR B2 R 77 TERE.
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BNMERS R K

A0 B AR . M2 T R ME T KB, 05 AT ik % 5 %

mﬁ#$ﬁWﬁW%%ﬂFmE%ﬁﬂﬁ?WTﬁmgﬁﬁtﬁmﬁ%kT
ﬂﬁﬂﬁﬁ*fTum%ﬁ %ﬁ}ﬁﬁfmx4f£$%¢ BHWAATE
KGR RIS E T, \ifi LI

Lk, BIRENRY, F-kiRBRRESHLILHEES, RATHTERFS
RMF. Wi BHRILR R AREHE TN . X Bhh ik & MR LR %
HMERERORERTHENNG, thw, £FN—ABRM A FZLMTH
AR . BRFTREEERFEMRRTFREAG TRESFT TRHOEE. RF
RRERE AR CTARXT MMRR.

b, THXBRAEHMKD, KBrRtRrSaLBRE-FED, BA
*plontrol HEE (FH=17) ZaIsAEHL

mpControl = DISABLE;
*olata = ta';
*nControl = ENABLE;

B4R pControl MpData Khr L BBMAHFBGITAFFEMEREELD?

EHERT, SREZNFEHORE S A 2B M S DISABLEM fr 4 . X 7]
Fe At fEHL BT AL TR B A AR 2 MBI B A R RN R EARR. h T R fix
FhEIRE, L AR T “volatile” BMARTH MM IR BIR & 7 f B AR
MERZR (RER2—-TEBEN-TFHRSBFZ2H) LENLRER. iR
ERE T P-4, 2EENRSEFROD IR G LEER %k, #3080
WY . RRIE.

EE: THARERUARFRILEOTASHAREHO ¥ ROBES—IFHNRLER
2EHMLGORME. LUAREMTIRARELT.

EREGE, RS, AR MEEamBFERRLRNS. BR T 5H
BENEME, ERRGAHN—TIERX T RBHBAGREES 2R
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5,
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HEWE. REBRKMEFERNS &, LEEADENIRECEBH T REH
Wi, MECAMRAELCRABER 1 TIHEE. thin. frift CRIEGH
sprintfGIRE R T BV K. XAPEARE S FHY o0 TEHRKEBN
FRBCEMAE. (RORFFEFERANMLERITFSEE (st kEsd),
LBATELGIRE CMsprintMIB M E MR A, # AT LA LT 35 RHRE
2l E£ha b, e CHE (GXIEREE Cygous ) newlib) B
HTXHE—A R, MEspring,

FHyFHR
H—REBME - AT, 3 H ANSIC R C++ Brife e S5 % T
int SAE RIS FR. CEEAFETRORE LA EE M
MR IE B 48 4. EIRMEB il R FER—FE A int 2%, {Rih
e M IR IR ol E /I JLE £,

goto jE g
RN FERTEE ., RS TR E L ER XA, B2
SRR, gorolE WA LA K 2R izl kxRS FREMN
.

B T X RLLSN fonl— 8o MBI LM LT RE L 2 A 0B R R iR

FILABSESH. FURTEUR2RTE. ExEHAzd. FIAFIHEISE
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(EFACHIR T BRI RRFFH B2 RAM T A ROM. Gt T
RREMEY T4 RHUE. RAOMIIKE, X ﬁ”ﬁﬁiﬁwmﬁéﬁ$
B2 E 4

BT ROM@H W RAM EMER (LABFYHAEMRE), - S0REE
RERBEX ML EIEE ROM i, mRIRHA R T const FHHENE
B MLETUMBIES BATR. RKELHCICH+ RIFEEHRECITEFNE
ZRBARBA— I IRAVBR R & X A8 B W LA #E5E £7 88 19 911 % 7T 53 idROM
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g A A T 1Ee

MRAERE - HBFSITREREET ., A1 -2 AEN, HoEHKER
HUABHRE—TRETFHIXED. A5, 2MFACRET OB RS RER. £
Bl — TR A Bk STEHE A SE . RO RES BN E - MRR AR R
A FEEE) — 6T MRBRERETHRE, BLFEIRETUAER, BE
[IfT 1 & T AN RAM,

BRI KDL AT AR RO E R4 T RAMMEE . R iETELERb it
BHRTEL KM Bk — MR E XA MEA DR EMTEEK
W AR, RRESHT-BRNRZE — BHEEENERATE R TEET
— T — MK LA R ESENE. A—BoMARSARMSRETYK
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MERE, - HEEANEER R TP RERDRIFN. BAXTRE

2 AE, £EHeE, ACH HESBF-—AFBACHAT LML,
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ARHFNE, Aveiwl, cHACH AP HPAETRAGES,
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TTAERAETTARARGAE FERASOHETRNEKE FTHK
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BRASHEORZZAREN, KIFESEREMARBERTESR ARG LXE A
ik {5 — - BUARYE . 00, AR BMESMEREMAIES. REGHMR
LAFRRTRZEN BB ERFIRP IR T MM EF. FRAK A
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Complex a, b, c; __.___f—-—*'ff_\l,

= \
¢ = operator+i{a, b): // The rraditional way: Function Call __.,'J
c=a + b; /{ The C++ way: Opeﬂator Ove;loaémg

93 R EFT R A — S 5 EITHERREE X RN S ik BIRIES R
EFARE RECELEBE TERAMEEM. B, XA/ NERNIFHE DR
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Target188EB

AHF AN GIF % ATarget IB8EBX M EERE . MIRHY . X R FRIEKA.
= R A SIS . e Arcom IR ARG A IR IE. 7. AE T ENE Y
&R TIWHZ 7= R B T R L5 B

Target138EB # - f0.4 #n T f 4R {4

e b3 Iniel 80188EB (25MHz)

o RAM: 128K SRAM (m[#% 256K), BE&H &

e ROM: 128K EPROM 1 128K N7 fk 2 ("THEZE 512K)
o FARS2Z2EEMSHDO (S EDBYEES)

o 24FERFHO
o AR
o 4l A

o  S{PC/IMyEAKEEN
e —AW%EYS fz STEBus§ BN
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ERkFRIFARE PCHRE—#, RED. FARFAENEBFRTA
(Borland C++ #0 Turbo Assembler 431 & ), #RALLFH % C/C++ B RiE S0 M
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Phone: 888-941-2224
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news:comp.realtime
B FHEBR AR RHRFEL, B 20ITIRNE B E RN RIFRER
EHiEE L. ExMHEAETLART — &5 FAQ:http://www.fags.org/

faqs/by-newsgroup/comp/comp.realtime.html,
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ASIC EREAHH
HERRAMEOEREHSE. RAL-NTH PR F LT e,
address bus 52
ERBEANARNENLRE AU AKLTERAARFNSRIABTENTF
BB, R BB oden F B8, REEATAF U2 Mt
application software R AZH#
EXTHAZEATORAGRARE, AR -ERATTELANG, BH
FARNKG ZEALK—H,
assembler CRER
—HHESGFELILE, TURARESENLLAETHREALEETARNGNEG,
assembler language CL#iES
—RAREFEILEEARGR XS RHSAABRANKLRLANLBETHRT,
binary semaphore ZyL{ES4T
—HEE, AR FARLASES, £ LKk (mutex),
board support package HETFRLE
ERRRARpFERLGRAE, —ARAAA-ZFHEEA ALBLEALMY
AA - e i B,
breakpoint BiS
HATHAME, #ARFHIZRRPEH. RELHREHLETE LAHRAEMN
. 28, Mg idri-—RAdEN T ERYEY,
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CISC (Complex Instruction Set Computer) HEERESEITHN
HEBRAENG R CISCAREETULALLKATENSE S ERMBA AALRLSY
Ry &E 48, Intel 80x86 452 BAR & CISC #9, 5 CISC w3 &) % RISC,

CPU (Ceniral Processing Unit) wisihipa
SRR T AT RS SO, )

compiler i3 f j
—HEAFELE, REHUETRALDELYE R, RHENE L,
context iH% =
LMENEBGFSFEGERENRS,
context switch 5%
APEHBREEART, A—~MES MRS —MEFHLH, ~ M FBRNELE
HRALSWELABHAE SO F A EUANRARANENME SO L L LR
Bf., i 3ANKL-ZXI5hELREERLH,
counting semaphore it M R{ES4T
— A S, AARIE S AR LGER, HTFIRFTHORERF LHHERKY
HRWAEMEAGHLT + Rk, 5 AR5 LrMat oyt Binary semaphore,
critical section KRE
—BTAHR P ARG, X F a0 XSEFAL LRI EMIER, & L Race

condition,

cross-compiler ¥ XIRiF
A—-HAERENNELENS, AF—RAREANSE L D HEAE,

DMA (Direct Memory Access) HEGREER
— A E (ATAASFFVORE) HEREMHRA, AL LTELLERA
L, DMA # 4% & DMA 4 B £1E8),

DRAM (Dynamic Random-Access Memory) EhiSHINFERE6E3
— MR AEE. TUVHSRERANE, LERE TP AR N MIEHETES
R, B E R A D —~H45 DRAM IS Besb B & 4 485,

data bus HiER &
SREBARLBENRATE R NE AL BR, SAEERE/ 5%
BABESHAMBEAAFARPHARN, CHE SR AREIEIN W, $4
W/ EEBBLAHAE,
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deadline [HERH
R Sl I TR AN Ak HET R E], A R real-time system,
deadlock 34l
—HAHFERRAGEGRSE, AVENESROBARE, FAEARER R ETH
¥ -HFTRINKGFH, REAKLE, i ﬁﬂ&wﬂ%i, 3o %
R — 2O HT R A, :&tf&#ﬁ:ﬁ*:&?‘ﬁ“{r’ '

debug monitor  Ris 1530 2% R
FIVRTRANERELES—FEALLH, :ﬁ'*‘ﬁi'é?&ROM‘F Wi #iréR oK
Righit bR X BEG, AALAZRB~EREFS RAPHAABBRAAF
HE, Rl liiipdr s, HWFES, ARBEGLZ0REIEARZATHERES
LEREE

debugger iFiE 2R
M F W Ao KA XS —FRAFEIA, MASERAEINE, Bil FHK
cHAGEERSAEMRE, E2NRAE, RTUHLGTHRE DENL L A,
BT EEIH L, AREXINAUBEIALFABGAE,

device driver G&ED
— RIS E ST AR BHIBATE o AR,

device programmer B ERER
fEHEEEBIAF AL LATEARSABEIRE, EFHAT. HTHRALLESHA
RERALBOEEY, REHAGREAHARH A, '

digital signal processor (DSP) MPiEEHEE
HMAEERMG—HLE, TAZRAET, XARCPUA R RHHIE FTAENHL
AENARLY, RTHRAMUERRS,, RFETREZAVEIH—FARRR
BAERGFRALERGLEES, FLAKRFHSRAEF &2 T &) ) 320Cxx
fo Motorola 2 8] 43 5600x % 7],

EEPROM i wiRRRR v i ikt &
£ L#¥H “double-EPROM”, —# TR LA FABRATHALR LA
(PROM ),

EPROM TRER AT RE A EME
— ATl R AW ERENTRARBEME (PROM), — 28K, T TEl#
Byt A AL B E M RAL,

1
—F
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embedded system AR EL
—fd i, Arnae, ANARTRALAREGHE, Hxxtedt “general-
purpese computer (i A # ¥#)",

emulator {28

A8 FREE (In-Circuit Emulator, 1CE) &3 B #k. —Ar X4 (6 &ﬁﬁ%xuﬂ

BHEXIA, GABRERAADHREES Bas. 85T RaiLA
PAH R Aot R SO A HR S, H A S
executable T (X4) =
2T DARMKGH T, Tols o4,
firmware B
AREROM ¥ &N X 4t A8, ADSP&ALYy, ZAAKEARF LY,
flash memory HRGHEHES
RAM-ROM by —# 84, Tl ARG M TERSE €T, AW & 24T o0 Kp 6
BAK(EABE), Rk AMEATERNAESARBAROFRTEF LB, &
Kb, REAMARASHERBEATHEH,

general-purpose computer Ef M

REd ARSI HENERG GRS, P, —54AAHEN, BZHHE
embedded system (A X A4,

heap H
AT A% ROAHEN, B C Y malloc % free S %, # 0 C++ # new o
delete i& J, T v i id b ad e ik 7 4845

high-level language (HIL}) %EFEN
RLTREENET, wCHCH, AR UBTHRA, TUTLERAHEZRLERY
mY, FHIEFELEAARA L,

host 41 )
Bl TR ARGEERLAFRNERGERN T I, LAFRFARE 2 WK BiE
HOF S P AAF A &AL A HGT LN,

ICE {In-Circuit Emulator) FEZR{HHH
A L Emulator (5 48,

IO (Input/Qutput}) A /5H
AR BfsbiEdlte, ERENHTR “FHE£" (BA) LED ($k),




LA

i77
/0 map VOKS

LAVOL A T34 LE BT 55 F 4 B L4 4.8 5 oo bt 1018 0 L 5B VORI =5
FTRANBEED,
WO space 1O

(ghr) ZH

FELABREGENARZN, GFAAVOESHRRRIH VORTATHAR

¥AAFEEARBEIHATE S HR, Plio, 80x86 & 7 A 4 info out 8544 I/0
FEAE 4, Hzaxdel A& memory space (A B TH),

instruction pointer ES S

GAEBPHFAR, FT—AERHFMHES. L4 Program counter (A H
&),

—HA R RSB GEEBNATLES, SR EERENETH, ANAFELT —

AFe, ~ 2P AL, REBRSYMHES, FF—AIFHEFH4E, STHNR
ALl k, HNBHLEY KA PRI ELEFORFEE,
interrupt latency SETEFATE

Ml ds K AT, B P BRI A AL A T 4G 7 2 ] 6B B
interrupt service routine {ISR)

hEs R SHiE
LEFRd - EoEX R XN

interrupt type SPEFRE
&4 TirRLerp—F,

interrupt vector e &
bR & 42 B0 A

interrupt vector table R E

— et ENL. P EAY RRS, ARALSTHEEXTFFPHAT IE
E ook A, oA AR A A S AL,

intertask communication £ &8 &

A ARPERANERAATEL, RALIERNARAT G— AN, EE LG
i 5 R SR R AR K,
linker 2N

—ALREH, A—=NELAOBIIHARMALR MAATIRAHAS . 58
REHHGRAATRAFLE TRTH,
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#)iL A&
locator TELHLSE

£ T
HREBAEABTEL LA DRILAL S —AREF L LA L ERAK AR
MRS~ AR AE T, AR CARYTRALH, £ERAT, £l
BB AARNBY,
logic analyzer EBa#H{L

AFEEMELTZEIAFT LA RAGTHEHLF (0K HRAAALR. £

BB ARt I N EE B REREFARETATR,
memory map itk s

—HROA TR Mfe e DAL, TUMAEEFUL. T ETRFHALR
K, ARARHARFOLR,

memory-mapped /O Fifakms /O (FiE)

—ME DR FE, RVORLEKMAET, ATAHSVORLETEHE, X
HBEBNRA LA, AERMUOAEENAEEL—H4,
memory space fZffzEZd

—AREEGOFAMILETE, 52axe) R 1O space (/O 20,
microcontroller IS iR

Z# B aCPU, B4 (S F6HRAM, ROM) 4= F
Intel 80196 fo Motorola 68HCxx £ 7,

HEVBELHMANBARANG, 3RATRAAL, REMNBSEZEATFTHRALLAL, &
PSR bRk, 4, 8051,
microprocessor {gAbEERE

SHBEMHECPUBHEE, E% LA# T £ Intel 80286 £+ Motorola 680x0 £ 7],
monitor  JE 40 2%

ABPHANRBALUAS, 2R, EFF—ALEHEHAFNEGES, ARE,
BABA %5 BB FiL84.
multiprocessing & 4B#E (HAR)

LE-AHENAG PR - AU LOLES (HRA. Fi&), B “FRESFHL7
BEHSARERTIGEGRAIREGALSMETN, HAL, HESLEZ LU
EIN TR,

multitasking ZEE

EAMBESHEOLESA—HNY, F SR RG I AOEA, R ARE
FoP AR EEARRELIHNEDS.
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mutex Ef{

THRERROREHE, LAZAEEN, ERRAA LA RS AR L,
TRFRYARE LT T,
mutual exclusion EFfF

-k EH, —P2AEE, A-AFAB, ZRTUHELIRAGTTRALFRAR
",

HAEETRGR SR ARG EEHRAE, EEAAREF, XX FRETAAMRS
x
NVRAM (Nonvolatile Random-Access Memory)

LS bk ibed
~REARELOMATHARKGREOHNARAHE (RAM), h ARNH

BRAMBET O -—MERAM A— M KFLRRA,
OTP

—4{ R One-time programmable ( =& T #4E),
object code BHrf{

—HATER R FESN DT, hFS, LHAEA BES LB aiirk Lot
Wiis BIRA A,
object file BRI &

AREHEASHLAMNAIHERLYE, AL FSACEAAGORERE R,
one-time programmable — X HRE

ETARR P RRBAL— KT RALL S, o THAZROM, 23k K& LF 2 R FHK
B LTHAROM MM E,
opcode #{EH

AEEEHAIRANS R PRS- B IEKEAR,
operating system R{ER 4

—i FHEFRATESES BEAL— A —ARHEANHTHBRYG, #
HRGARATASATNRREFTEANES, HEMATFRAGGR,
oscilloscope SRik 3%

THARE—AESACLRABH R RS~ MHRAAXELE, Hio, hTURATRE
BRAXANATERT ENTHHALK,
PROM (Programmable Read-Only Memory)

RBRRENESR
— TR EA%HHAEHTRAHRESHEE (ROM), PROMRE# TS A—k,
UM AE “—AREBAAME",
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e D,
parallel processing {74419 (J
AEHRAAANES A LEBRITHENRD, ‘
peripheral ShEif&

RAERM ARG, AFLARBAV0 R4, TEAAETRELTRAR—AS
AL, EMAHHHEEE.
physical address it

AN BEBAFABBTFIUG, HARAEE EHR LA,
preemplive g

priority  {43E &5

AR BRAUNESHEY, WRAFEAEHFHESFH. ARRBAAAAS
HHEERARGHE

#bh, SEBEGALIEN, EFRERTFTHRALRL,

priority inversion {tixZHRE

—HTRFLRAAHEES, A3 U ALNESREL FHARLEEMGLY

FR, EHF. BRMEMESFHELLFAEA,
process iflg

AHRGBRORESREAL. EFHE, TNZAKRELHEHNAL: EHAALTAET
ey, mld, YRS ABIAAFZEE, #HESAPFRIFAETRER, 2R A
EARRFELEEFTHRS R,

processor ALTEzE

HATE, MEVNELRFASAAZNEH,, FETRANAENEER, LAE
HEFEYAHBEGRALARTF LY BB,

processor family HEREZE 5

—HRXNLER, BRAR T AAHRERF &, ¥, Intel 49 80x86 £ 7|4 T
8086. B #7# 80186, 286, 386, 486, Pentium ¥, —A AR ¥, G HAF L5V A
#F ok ih s AE,

processor-independent AR E X

RARAEHBHAAOLEBFEAANRAG-ARE NOUFTHEOX S HAS
AFRHBEALENY, 52 IMiés % processor-specific,

processor-specific HEBRFR

RARESARKMEAALERF S AN~ ARF LR HORKGETAA
CHIETRES, 5246 ~E processor-independent,
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reentrant . TTEA (3 {F)
C OREATURRRA R, TEARKT RO PEA, AR S MAHAR,
KATEASERLET, ARETHRARLETFALIFHERLER,

reglster HEE ﬁ_,—f*"f_x_\\

RILE AR B, R era i h, ki, 430
—fEAatis Sl K AR, \ L

relocatable TTERf (XH)

A ARRBHIH, HERKBLAEBRILERFAARSHSE, HTOTRR
RRAETREBFARSFPHTOTEE b, QELAHERRATHFLY.

reset address §4rigil

A BAIN S KT NG O H BB F— RSB,

reset code B
HAER MR — ARG, fFANCEETEN, TRALHENH S TH—
a ‘HE R AR,

reset vector BEEE

T W, Reset address.,

SRAM (Static Random-Access Memory) BEENHBAE
RAM fy—# , SRAM T S BBEEH A X RN LRT £ X,

scheduler HEIEF
BRERT -y, DECRATT—FREHFBMEA, AARRGEE, RASA
BHATHE, vNHRTEAR, WARKABEATE S LA,

semaphore {F847T
MTEFEERG—ARERHE, TTHATEAOEEALRNS.,

simulator 22
—fFEFEENL, BRMAFLEENBRALIL EMETUAZIHEALRSEY
Mg, MARBEE R, TFAR, ABEN LA THESO LR, B8R
BE,

software interrupt  B04F i
—HERFESAEGOTE, HYFHAFATFEARAPRAEAUADE, 5240
A& Trap (R M.

stack HEH
EEEHALRAMAMEER, ATAMAK. 020 ES. BN ARERK
WAPLARANGRE, L3RETEP, SAEFRLA ACTHER,
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stack frame KW
& SA A AR RN,

stanup code Bt
HMANETHE HRBEOLEH-RTRBETRE, X3 @nﬂfiE%aQ$
HEHRE, FTRAHK. BFC, #BHETHEALA &ﬂi

target BiFHl W=
BAX RS A, GFTEALBTFRAHREN. AXHTESSEAKEHR
il 15 o9& P LR £0E,

task £

- HfE 24059 O £ (central abstraction ), &AM S AMLMEHF O TS BH A
BRNFABE, 5RATE, BHFAFOANALHZR. # DGR EFELRUES
b X, % Ao H 48 ,

thread ﬁf;
A6 B — A LML RS 2 R A,

tracepoint BEL
LEuysifdghd, SR v AR EF0L SAMudd, FTEAMFTHHEAE I LR
.{.‘{%;E-;:!:lé\o

Irap ﬂﬁlﬁ
ﬁlﬁtﬂﬁﬁﬂﬂ‘]éﬁ%&ﬁfiﬂq’ﬁ 5t B8 A software interrupt ( 4 # F
m)@

volatile HR%H
AR TALGE, ANGZAHEE, fi, XLEVOREFABNIEL
EASFEHEEA T CHERDvOlatIle T AT RESER ERHOLMFABH
BEH . VAR A MR R AL KRR A,

watchdog timer 1 FE R 28
i EFAELSEGHSE, DELAART . AL FAHHANEAET, E4AKL
e azhEHAH.




