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TaK, MBI IPUBEJIN KOJ IPOCTEHIIero

KOHEYHOTO aBTOMATa, MMEIOIIETo IBa

COCTOSIHUSI ¥ TIPeICTABIISIONIETO CO-
601t aBToMaT Muau. ABTOMAT MepexoquT U3
OJIHOTO COCTOSIHUS B IPYTO€ IOJI BO3/IEHCTBH-
eM 71Byx coobrmennit: MSG_FSM1_ACTIVATE
u MSG_FSM1_DEACTIVATE. Y gurarensa mo-
JKeT BOSHUKHYTb BOIIPOC: OTKYZIa 0Py TCs U KaK
06pabaThIBAIOTCS COOOIIEHUSI, €CIT MBI He ¥IC-
TIOJIb3yeM OTIepaIoHHYI0 cucteMmy? OTBeT Ha
9TOT BOIIPOC OYEHb BaXKeH, T0ITOMY pazbepeM
ero noapo6Ho.

06paboTKa coobLeHui

[ITupokoe mpuMeHeHHe COOOIIEHNUIT SIBIISIeT-
s KJII0YEeBO 0COOEHHOCTBIO BCEX COBPEMEH-
HBIX OITepaI[MOHHBIX cucteM — oT Windows 10
«maneHpkux» OCPB, npenqHasHa4eHHBIX I
BCTpPanBaeMbIX IPIJIOKEHUIL. MeXaHu3M coo6-
IIeHUI HACTOJIBKO yIOOEH JUIsl IPOTPaMMICTa,
970 6BUIO GBI CTPAHHO OTKA3aThCSI OT €T0 IPH-
MEHEHHsI B aBTOMATHOI TexHostoruu. [Tepen tem
KaK IepeiiTH K pean3alii COOCTBEHHOTO Me-
XaHn3Ma 06paboTKU COOOIIIEHHIT, PACCMOTPUM,
KaK YCTPOEHBI COOTBETCTBYIOI[HE MEXaHU3MbI
B OC Windows. B Windows coofrmienue Moxer
OBITH OTIIPABJICHO C IIOMOIIBIO OJHOI U3 IBYX
¢dynkunit: SendMessage u PostMessage:

LRESULT SendMessage(
HWND hWnd, / unentucukarop (handle) okna,
// KOTOpPOMY aipecoBaHO COOOIIeHIE
UINT Msg, /I unenTuduKaTop coobIIeHUs
WPARAM wParam,  // mepBblit mapamerp

LPARAM IParam /I BTOpOII MapameTp

);

BOOL PostMessage(

HWND hWnd, // unentudukarop (handle) okna,

// KOTOpPOMY aZipecoBaHO COOOIIEHIE
UINT Msg, /I unenTuduKaTop coobIIeHNs
WPARAM wParam,  // mepBblit mapamerp

LPARAM IParam /I BTOpOII MapameTp

lNpuMeHeHHUe

SWITCH-texHonoruu

npu pa3paboTKe NpPUKAaLHOro
nporpaMMHOro obecrnevyeHus

0N MUKPOKOHTponepos. Hactb 2

B npeppbigywiei ctatbe UMKAA Mbl HAYa/IM paccMaTpuBarb npumeHeHue SWITCH-
TeXHOJIOTMU AN NPOrPaMMHUPOBaHUA MMKPOKOHTPOJIIEPHBIX YCTPOUCTB. B aaH-
HOM cTaTbe Mbl NPOAO/IKUM PAaCCMOTPEHHUE peasiu3aLiuu pa3IMuHbIX KOHCTPYK-
LMH, neXxxalwmux B OCHOBe NpepsiaraeMol KOHLEenu1u nporpaMM1poBaHHs.

OTr GYHKINK HMEIOT OIMHAKOBBIE CIIUCKI
napamerpos. [Tapamerp hWnd ompenesnsier ok-
HO (a To4Hee, Ipolefypy 00paboTKH coobIIie-
HUI1 0KHa, window procedure), koTopomy aj-
pecoBaHo coobIneHue, mapameTp Msg sBiser-
51 COGCTBEHHO UIEHTH(DUKATOPOM COOOIIIEHNIS,
wParam u [Param ompenensitor mapamerpsI co-
o6renust. [TapameTpsl MOTYT IepeaBaThCs He-
HOCPE/ICTBEHHO B BH/Ie YNCJIOBBIX 3HAYCHUI
B mossix wParam u/mmu [Param, moryT comep-
JKAThCSl B OTNEJIBHOM CTPYKTYpe, IPH 3TOM
wParam n/un IParam conepykar ykasarenb Ha
9Ty CTPYKTYPY, U, HAKOHEII, MOTYT BOBCE OTCYT-
crBoBaTh. KOHKpeTHBIH cMbIcI TToJeit wParam
u [Param omnpepensiercst coobIiieHreM U IpUBe-
IeH B JoKyMeHTanuu Windows 1yt KaXmoro
coob1enus. Takke MbI MOJKEM 3aMETHTb, YTO
¢dynknun SendMessage u PostMessage nmeroT
HECKOJIbKO pa3IMYHbIe BO3BpaIllaeMble 3HATE-
HUS, HO JUIS HAIIUX JaJbHEMIINX PacCyKie-
HUI1 9TO HE CTOJIb BXXHO. [J1aBHOE pasnudue
Mexay 06euMu QPYHKIIUIMHI COCTOUT B TOM,
YTO OHM OTIPABJISAIOT COOOIIEHNE TT0-Pa3HO-
my. Oynkius SendMessage oTIpaBisieT c006-
IIIeHUE HeIIOCPEICTBEHHO afipecary (To ecTh
IIPU ee BBI30BE, 110 CYTH, HAIPSMYIO BHI3bIBA-
€TCs1 COOTBETCTBYIOIIAsl OKOHHAs IIpoLeaypa),
a ¢pynkius PostMessage pasmerniaer coo6iie-
HHe B oyepenn coobuieHuit. COOTBETCTBEHHO,
B 3aBHCHMOCTH OT CII0c06a OTHPaBKU CO06-
[IeHUsI TeaATCs Ha CHHXpOoHHBIE (queued)
u acuaxponHble (nonqueued). Ouepens c006-
meHul npeacrasiaser coboir FIFO-6ydep.
B OC Windows cy1mecTByer cucTeMHas 04e-
penb cooOIIeH It U OTHeIbHbIE OUepein CO06-
IIEHUI 1711 KaXKIOTO IOTOKA (C [eIbI0 9KOHO-
MUH CUCTEMHBIX PECyPCOB IIOTOK IIOCIIE HHU-
[[UATH3AIUU He UMeeT 049epe/ii COOOIeHMI,
OHa co3/1aeTcst Mo Mepe HagobHOCTH). Takum
o6pasom, nepeava cooburennit B Windows
OCYILECTBIISIETCS TOCPEACTBOM B3aUMOJIEHCT-

BUSI MHOYKECTBA OUepeieil COOOIIIeHUIT: CUCTeM-
HOI odepeny u odepeneit mpuioxenuti. [lepe-
fada COOOIIEHUIT MOXKET OCYIIECTBIATHCS OT
OC K mpuIoXeHuw, oT npuaoxerus k OC,
OT MPUIOKEHUSA K APYTUM HPHUIOKEHUIM
U BHYTPH OIHOTO IpHIOKeHus. bosee moapo6-
HO C MeXaHH3MOM OOMeHa COOOIIeHUSAMUI
Windows M0KHO 03HaKOMUTHCA B [1].

Ouepepb coobueHUMH

B pasnn4HBIX BapHaHTaX MHOTOIIOTOYHBIX
CHCTEM IIPOTPAMMUPOBAHUS JIJISI MUKPOKOHT-
POJUIEPOB MOYKHO BCTPETUTH PA3INIHbIE pea-
JIN3alMK MeXaHnu3Ma oOMeHa COOOIIEeHUsAMU.
Hanpmmep, Becbma momrysipaass OCPB uC/OS 11
[IOZIIepP)KMBAET IBa MeXaHu3Ma oOMeHa c000-
meHnsMu: Message Mailbox (mo4ToBbII SIITUK
coobmenmit) u Message Queue (ogepens coo6-
ieHuit). [109TOBbI AMUK HAKTHIECKU TIPefi-
CTaByIsIeT c000I1 IIepeMeHHYI0-yKa3aTelb, COep-
JKAIIYIO CCBUIKY Ha COOCTBEHHO COOOIIeHNeE.
Ouepenb cOOOIIEHNIT TpeCTaBIIsIeT co60it Oy-
dep durcupoBannoro pasmepa, TakKe comep-
JKamuil ykasarenu. [Totoku u o6paboTankn
IIpePbIBAHUIT MOTYT CO3IABATh U YIAIATD O4e-
Peny ¥ IOYTOBBIE SIIUKY, Pa3MeIaTh B HUX CO-
o6mrernns u morydars ux. B uC/OS II cymecr-
BYET U CIEINaIbHbII MeXaHU3M, 0CBOO0XKIAI0-
U OYepequ U SIIUKA OT COOOIIeHUIt,
He TIPUHATHIX B T€ICHHE OIIPENIEJICHHOTO BpeMe-
Hu. CHCTeMa MpefoCTaBIseT IPOTPAMMHUCTY
HIOJIHYIO CBOOO/Y NEHCTBUI B CO3/JAHUHM SIIIIU-
KOB U OUepefieit COOOIIeHui: II060TT IIOTOK MO-
JKET CO3/IaBaTh JTI000€e KOINIeCTBO ITHX 00beK-
TOB, pagMep odepesielt ¥ BpeMst «KH3HI» C000-
IIIeHUIT OTIPeNiesIsIeTCst IIPOrPAMMUCTOM [2].

JIpyroit mopxon K opranu3anuu o6MeHa co-
o6I1eHnAMH ONHCaH B cTathe «Get by without
an RTOS» Maiikia Menkonuana [3]. B pamkax
KOHIIEIII[ Y, TIpe/IaraeMoii MeJIKOHHaHOM,
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Ka)k[asi 3aJia4a UMeeT COOCTBEHHYIO O4epe/b
COOOIIIEHUIT, IPECTABIISAIONIYI0 COO0M MpPOo-
croit FIFO-6ydep. [Tpu aTom camo coobrieHme
SIBJISIETCS TIEPEMEHHOM CTPYKTYPHOTO THIIA,
OTIpeJieIIeMOI IPOIPAMMHUCTOM IJIS KaXKIOTO
IIOTOKA OTZENIBHO. [T0OTOK MOJKeT U3BJIEKATh CO-
0OIIEHNS TOJIIBKO U3 «CBOE» OYepe U pas-
MeIIaTh COOOIIEHNS B 0O4epe/isiX TOObIX py-
TUX TOTOKOB. O4eBUIHO, 9YTO TAKO IOAXO]
MMeET LEeJIbIil S HEIOCTaTKOB. MBI He MOKeM
BBI3OBOM OfIHO¥ (YHKI[UH ITOCJIATh COOOIIIe-
HUS BCEM IIOTOKAaM Cpa3y, HaM IIPUJETCS 110~
CBITATh COOOIIEHUS KaXXJOMY IIOTOKY B OT-
IeTbHOCTH. ECII MOTOK He «ITPUHSI» co001Ie-
HUe, TO €CTh He U3BJICK ero U3 04epeid, OHO
OCTaHETCsI TaM HEOTPAaHIYEHHO J0JIT0e BPeMs,
9TO MOJKET BBI3BaTh Cephe3Hble cbou B paboTe
IIPOTPaMMBIL.

BosmoskeH u ipyroii crioco6 06paboTku co06-
1ienuit B cucreme. [To ananorun ¢ OC Windows
MBI MOYKEM BCe TIOCJIAHHBIE ITOTOKAaMU cO0011Ie-
HUSI HAKAIIJIUBATh B €[THOM CUCTeMHOM Oyde-
pe, a 3aTeM IIepefaBaTh UX (C MOMOIIBIO CHEIN-
IBHOTO CHCTEMHOTO MeXaHH3Ma — MeHeJDKe-
pa cooOIIeHiT) OuepesiM COOOIIIEHHUIT TOTOKOB.
DTy 3amavy MOKHO CYIIeCTBEHHO O0JIETIUTh
(B IUTaHe 3aTpaT pecypcoB MUKPOKOHTPOJLIEPA),
eciu Kaxjoe coobuienne 6yaeT UMeTh napa-
MeTp — UJICHTU(UKATOP ITOTOKA, KOTOPOMY OHO
anpecosaHo. Ecin ske MBI XOTHM Tiepeznath co06-
II[eHIe BCeM ITOTOKAM Cpasy, TO MOXKEM BBbIJie-
JIUTH 0COOBIN NIEHTH(PHUKATOP, YKA3bIBAIOIIIHIT
MeHeJKepy COOOIIeHMI, YTO JAHHOE CO00IIIe-
HHe CJIeTTyeT CKOIMPOBATh BO BCE JIOKAIBHBIE Ode-
pelu OTOKOB.

A cefiyac 3aaiuM IIPOBOKAIIMOHHBIH BOIIPOC:
a HY)KHBI JIX BOOOIIe 09epenn COOOIeHniT?
He sBngercs nmu ux npumenenue B [10 BcTpo-
€HHBIX CHCTEM CKOpee Pe3yJIbTaTOM yCTOSIBIIIE-
TOCSI CTEPEOTHIIA, YeM JKU3HEHHOH HeoOXonu-
MOCTBI0? 1 B KaKUX CIIy4asX UX IPUMEHEHUE
OTIPaBIaHO?

PaccMoTpuM 3TOT BOIIPOC Ha IpUMepe Ha-
1I1ef KOHIIETIIUH TporpaMMupoBanust. Bee mo-
TOKH B IIPOTpaMMe IPeJICTaBICHbI B BH/E aB-
TOMATOB, KOTOpPbIe «(pU3UIECKN» pearn3oBa-
HBI B Buzie pyHkunit tuna ProcessFSM (6ymem
HA3bIBATH 9TH QYHKUNH QYHKIUAME aBTOMA-
toB). Ha xaxj0it uTepanuu 1I1aBHOTO IIUKIA
[IPOTPaMMBbI BBI3BIBAIOTCS BCe QYHKITMN aBTO-
MaroB. Takum 06pa3om, cooObIIIeH e, OTIPAB-
JIEHHOE JIFOOBIM aBTOMATOM, MOJKET OBbITh IIPH-
HATO JIOOBIM IPYTHM aBTOMAaTOM 3a BpeMs,
He IIPEBBIIIAOIIee IOJHOE BPeMsI HCIIOIHEHUS
IJTaBHOTO IIMKJIA MporpaMMbl. COOTBETCTBEH-
HO, MBI MO’KEM CJIeJIATh BBIBOJI: BO BCSKOM CITY -
4ae, B paMKaX OIKCbIBAEMOI HAMH KOHIICTIIIA
odepeab COOOIICHNIT He HY)KHA. 3/1eCh MOXKET
BO3HHUKHYTB /IBa BOIpoca. [IepBblil: 4TO neIaTh
C COOOIIeHUSMHY, He IPUHATHIMY B TeUCHHE
1uKIa? Bropoit: ecin B TedeHne nuKiIa Oymer
IIePeIaHO HeCKOJIBKO COOOIIIEHMIT C PAsJIIHBI-
MH [IapaMeTpaMH, TO KaKoe U3 HUX Oy/eT aK-
TUBHO Ipu nnpueMe? OTBETH! Ha TaHHBIE BO-
IIPOCBI CTAHYT SICHBI U3 IIOCIIEYIOIIEro 00CyX-
IeHUsL.
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Mpocreiiwne coobweHus:
6e3 ouepepH, 6e3 napameTpos

Bo MHOTHX CJIyJasx mepejada cOOOIIeHHI
C TTapaMeTpaMy IPOCTO He HyHa. [Tpn aToM
KaXKoe COOOIIeH e IIPeICTaBIsieT CO60I, IO Cy-
TH, drar. ABToMar, nepegaoIuii CoooIeHme,
YCTaHABJIMBAET COOTBETCTBYIONIHIA (JIar, a aB-
TOMAT, IIPUHAMAIOIIIII COOOIIIeHNeE, TPOBEps-
et cocrosinue 3Toro rara. Ogepens coobrre-
HUII TOKe He HY’KHa, TaK KaK HeCKOJIBKO (ra-
0B (TO eCTh HECKOJIBKO PA3JIIHBIX COOOIIIeHN)
MOTYT OBITH YCTAHOBJICHBI OJHOBPEMEHHO 0e3
BCSIKOIT O4Yepe/id, @ OTCYTCTBHUE ¥ COOOIICHMIT
I1apaMeTpoB IPUBOJUT K TOMY, UTO epKaTh
B O4Yepely Ba OMHAKOBBIX coo0Ienus Hec-
CMBICTIEHHO. PagymeeTcst, aBTOMAT, IPUHAMAIO-
M COOOIIIeHNe, JOJUKEH ero YIaIUTh, HHaTe
OHO OCTaHeTCS aKTHBHBIM HaBceraa. Temeps
BCIIOMHUM U3 IIPEBITYINEl CTaThH, KaK peasn-
30BaH INIABHBII UK ITPOTPAMMEL:

// TIaBHBII KT TPOTPaMMBI

while(1)

{
ProcessFSM1(); //mrepanus aBromara FSM1
ProcessFSM2(); //mrepanns aBromara FSM2
ProcessFSM3(); //mrepanns aBromara FSM3
ProcessMessages(); //o6paboTka coobIIeHMIT

[TycTs aBTOMaT FSM1 nepenaet HekoTopoe
coobrienne aBromaty FSM3, a aBTomar FSM3
€ro IIPUHUMAET, TO eCTh IIEPEXOMIUT TIOJ] €T0 Jeit-
CTBHEM B HOBOE COCTOsIHHUE. B aTOM citydae Bce
paboTaer paBUIBLHO, TO €CTh pIar, COOTBETCT-
BYIOLHIT JAHHOMY COOOIIICHUIO, YCTaHABIINBA-
eTcsi 1 cOpachIBaeTCs B IIpefiesiaX OTHOTO IIMKIA
IIPOrPaMMBI.

//»messages.h»
#ifndef MESSAGES_h
#define MESSAGES_h

#define MAX_MESSAGES 64
#define MSG_SOME_MESSAGE 0

void InitMessages(void);
void SendMessage(char Msg);
char GetMessage(char Msg);
#endif

//»messages.c»
char Messages|[ MAX_MESSAGES];

void InitMessages(void)

{
char i;
for(i = 0;i < MAX_MESSAGES; i++)
Messages[i] = 0;
}

void SendMessage(char Msg)
{

Messages[Msg] = 1;
}

char GetMessage(char Msg)

{
if (Messages[Msg] == 1)
{

Messages[Msg] = 0;
return 1;
b
return 0;
}
//aBTOoMaT FSM1
void ProcessFSM1 (void)
{

SendMessage(MSG_SOME_MESSAGE);
I

/laBromat FSM3
void ProcessFSM3(void)
{

switch(fsm3_state)

{

case OLD_STATE:
if (GetMessage(MSG_SOME_MESSAGE))
{
DoSomething();
Fsm3_state = NEW_STATE;
b
break;
case NEW_STATE:

break;

B ToMm ciyqae ecim aBTomaT FSM3 mepenaer
coob1ienne aBromaty FSM1, Bce Toske cpabora-
eT Kak Hajo. OlHaKo Ha IPAKTHKe TaKasi peajn-
3anus Bee ske HenpurogHa. M Bot mogemy. Ilpen-
CTaBUM cebe CUTYAIHIo, B KOTOPOI aBTOMAT
FSM1 nepenan coobitienre, HO OHO He TIPUHS-
TO HUM OJHUM aBTOMATOM. Takas cuTyaIus Mo-
JKeT TIPOM30MTH, HAIIPUMEP, B TOM CJIydae, ec-
JI TI0JIb30BATENIb HA)KaJl KaKyl0-JIH0O KHOIIKY
MHKPOKOHTPOJIJIEPHOTO YCTPOMCTBA, ABTOMAT,
KOHTPOJIMPYIOIINI KJIaBUATYPY, ITOCITAN CO00-
menne MSG_KEY_PRESSED, wvo ycTpoticTBo
B 9TOT MOMEHT HAaXONHUTCS B COCTOSHUH,
He IIpelyCMaTpHUBAIOIeM KaKoe-JIn00 BMeIIa-
TEJIBCTBO 10JIb30BATEISL, H, COOTBETCTBEHHO,
HU OIWH aBTOMAaT He «KJIeT» CoolIeHue
MSG_KEY_PRESSED. B pesynbrare duar, coot-
BercrBytoruit MSG_KEY_PRESSED, ocranercst
YCTaHOBJICHHBIM B €JUHIYHOE COCTOSTHHE JIO TeX
TIOp, TIOKA IT0 JIOTHKE PabOThI POrPaMMBbI KaKO#-
7100 aBTOMAT He MOIAJIET B COCTOSIHUE, YCIOBH-
€M BBIXOJIa 13 KOTOPOTO SIBJISIETCSI HMEHHO 3TO
coob1ieHwe, 1 9TOT mepexoy cpaboraer. [Ipraem
CITy9UTBCS 9TO MOKET KOTZIa YTOJIHO: Yepe3 MUJI-
JIMCEKYHJTy MU Yepes Hezieltio. B riepBoM cirydae
II0JIb30BATEJIb, MOXKET OBITh, HUYETO U HE 3aMe-
THT, 3aTO BO BTOPOM OH OyZieT HeMaJIO YIUBIIEH.
U B mo60oM ciTydae HOpMaJIbHasi JIOTHKA PabOThI
nporpaMmsl OyzieT HapyieHa. Bot mogemy Bce
HeoOpaboTaHHbIe COOOIIeHNsI-(DITATH TODKHBI
cOpachIBaThCs B KOHIlE KKIOTO IUKIIA. 1t aT0-
ro ¥ CTysKuT pyHKIms ProcessMessages(), BbI3bI-
BaeMasi B [IJIABHOM ITHKJIE TI0CJIE BBI3OBOB (DYHK-
nuit ProcessFSM() Bcex aBromartoB. Ho eciin Mbr
6yneM IPOCTO YAALATH BCe COOOIIEHS, He TIPU-
HATBIE B Te4eHHe pab0vero UKIIA IPOTrPaMMBl,
HAIIpUMep, BOT TaK:

void ProcessMessages(void)

{

char i;
for(i = 0; i < MAX_MESSAGES; i++)
Messages|i] = 0;

TO HAC JKIET ellle OMH CIOPIIPHU3, & UMEHHO CO-
061IIeHNsT B 9TOM CIIydae CMOTYT IIepefiaBaTh-
€51 TOJIBKO CBePXY BHUS I10 CIIMCKY BBI30BOB aB-
TOMATOB, HO He B 00PAaTHOM HaIpaBIeHHUI.
15t Toro 4T066I N30€KaTh TAKOTO HEIPHUSTHOTO



COCTOSIHWE
HeaKTUBHO

COCTOsiHUE
YCTaHOBJIEHO,
HO HEeaKTUBHO

COCTOsiHME
aKTUBHO

Puc. 3. Mpadh nepexopos cooBLeHui

addexTa, HY’)KHO HECKOTIBKO YCIOKHATD Me-
XaHU3M Tlepeadn COOOIeHNI — CleIaTh
ero ABYXCTyIeHdIaThIM. [1ycTh coobimenne-
(dbiiar umeer He 1Ba COCTOSTHUS: «HEAKTHBHO»
1 «aKTHBHOY», & TPH: <HEAKTUBHO», «YCTAHOB-
JIEHO, HO HeaKTHBHO» U «aKTHUBHO». Toraa
coo0IIeHne, N3HAYATbHO HaXOIAIIeeCs B He-
AKTHBHOM COCTOSIHUH, IPU BBI30Be (DYHK-
uu SendMessage TeperineT B COCTOSIHUE, «yC-
TAaHOBJIEHO, HO HEAKTUBHO», U aBTOMATHI, Ha-
XOMAIIMECS HU)Ke IO CIHCKYy, Ha Hero
pearmpoBath He 6yayT. [Ipn mocTwKeHUN
MpOrpaMMoO¥ KOHI[A [TUKJIA COOOIeHue Te-
PEXOINT B COCTOSHNUE «AKTUBHO» U HAXOIUT-
CsI B 9TOM COCTOSIHWHM B CIEAYIOI[eM IIHKIe
MPOrPaMMBbI JI0 €ro cOpoca NPUHSBIIUM €ro
aBTomMaToM nub0 10 KOoHIa ukia (puc. 3).
Taxoit moaxo/ COBIagaeT ¢ IPUHATHIM B [4]:
«BCe COOOIIeHUsT JOJDKHBI ObITH 06paboTaHbI
Ha CJIeyIOIeM IIare Iocjie TeHeparum».

[TpuBeeM U IPOTPAMMHYIO PeATH3anHIo
TAaKOTO MEXaHU3Ma:

/I «messages.c»
char Messages|[ MAX_MESSAGES];

void InitMessages(void)
{
chari;
for(i = 0;i < MAX_MESSAGES; i++)
Messages|[i] = 0;
}

void SendMessage(char Msg)
{

Messages[Msg] = 1;
}

void ProcessMessages(void)
{
chari;
for(i = 0;i < MAX_MESSAGES; i++)
{
if (Messages|i] == 2) Messages[i] = 0;
if (Messages[i] == 1) Messages|[i] = 2;
}
}

char GetMessage(char Msg)
{
if (Messages[Msg] == 2)
{
Messages[Msg] = 0;
return 1;
I

return 0;

Y Takoi peanqu3aluy, TeM He MeHee, eCTh
OJIHO CBOJNICTBO: IPUHATH COOOIIEHIE MOXKET
TOJIBKO OJJH aBTOMAT, HPUYeM HaXOJSIIHIl-
Csl BBIIIE IO CIIMCKY BBIZOBOB (YHKIHI
ProcessFSM(). OnHako 9T0 He ABJIsAeTCS 6OJIb-
1ot npo6yiemoii. B 60IbIINHCTBE ClIydaes
B Ka)X[bIiI KOHKPETHBIA MOMEHT BpeMEeHU
Ka)k/[0e KOHKPEeTHOE COOOIIeHNE 1 JODKEH
NPUHUMATh KaKON-T160 KOHKPETHBII aBTO-
mar. K mpumepy, eciu mporpamMmma peaausyer
HOJTh30BATENbCKUI HHTEPdEIC YCTPOICTBA,
TO cOOOIIeHMSI, IIepe/jlaBaeMble aBTOMATOM -
MeHEeIKepOM KJIABUATY PbI, JOJIKEH IIPUHI-
MaTh TOJILKO aBTOMAT, OTBEYAIONUI 3 dJIe-
MeHT nHTepdeiica, HaxosIuics B poxyce
BBOna. Ecim ke Heob6xonuMa mepesada coob-
IIeHUs CPa3y BCEM aBTOMATaM NPOTPAMMBI
(HasoBeM Takume COOOIIEHNS IIMPOKOBeEIa-
TeNbHBIMH, 1In broadcast messages), To u Ta-
KOVl BAPHAHT BIIOJIHE PeaU3yeM:

/I «messages.c»

char Messages[ MAX_MESSAGES];
char BroadcastMessages[ MAX_BROADCAST_MESSAGES];

void InitMessages(void)
{
char i;
for(i = 0; i < MAX_MESSAGES; i++)
Messages[i] = 0;
for(i = 0; i < MAX_BROADCAST_MESSAGES; i++)
BroadcastMessages|[i] = 0;

}

void SendMessage(char Msg)
{

Messages[Msg| = 1;
}

void SendBroadcastMessage(char Msg)
{

BroadcastMessages[Msg] = 1;
}

void ProcessMessages(void)
{
char i;
for(i = 0;i < MAX_MESSAGES; i++)
{
if (Messages|i] == 2) Messages[i] =
if (Messages[i] == 1) Messages[i] =
}
for(i=0;i < MAX_BROADCAST_MESSAGES; i++)
{
if (BroadcastM
if (BroadcastM
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char GetMessage(char Msg)
{
if (Messages[Msg] == 2)
{
Messages[Msg] = 0;
return 1;
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return 0;

}

char GetBroadcastMessage(char Msg)
{
if (Messages[Msg] == 2)
return 1;
return 0;

}

Mepepaua napameTpos:
ABa BapuaHTa

OpnHako B psifie ciy4yaeB 0e3 mapaMeTpoB
He 0601THCDH. [IpocTefinium mpuMepoM SIBIIsI-
eTcst Ta ke 00paboTKa COOOIIEHNIT KITABUATY PBI:
HaM MaJIO 3HAaTbh, YTO IOJTH30BATENb HaXKal
Ha KJIABUIITY, HAM HY’KHO 3HATb, Ha KaKyI0 HMEH-
HO KJIABUIITY OH Hakasl. KoHedHO, MOJKHO 1pu-
CBOUTBD OT/IEJIBHOE COOOIIeHIE KaXKIOM KIIaBU-
111e, HaIIpUMep, TaK:

//»messages.h»
#ifndef MESSAGES_h
#define MESSAGES_h

#define MAX_MESSAGES 64

#define MSG_KEY_0 0
#define MSG_KEY_1 1
#define MSG_KEY_9 9
#define MSG_KEY_LEFT 10
#define MSG_KEY_RIGHT 11
#define MSG_KEY_UP 12

#define MSG_KEY_DOWN 13

Ho Torga MOKHO IpefcTaBuTh cebe, BO 4TO
BBUIBETCS YCIIOBHE TUIIA «[I0JIb30BaTeNb HaXKal
MOOYIO KJIABUIITY»:

if (GetMessage(MSG_KEY_0) Il GetMessage(MSG_KEY_1) Il ... Il
GetMessage(MSG_KEY_DOWN))...

Kax-To He 0ueHB KpacuBo, mpaBza? [opasno
Jyd4Ile MMeTh TOJBKO ONHO COOOIIeHHE
MSG_KEY_PRESSED, a xop KOHKpeTHOI KJIa-
BUIIN TOTYYaTh C MOMOIIBIO CHEIHaNbHOMI
dbynkun:

if (GetMessage(MSG_KEY_PRESSED))
switch (GetKeyCode())
{
case KEY_LEFT:
/lo6pabotxka naxarust LEFT
break;
case KEY_RIGHT:
/lo6paborxka Haxarust RIGHT
break;
case KEY_UP:
/lo6pabotxka Haxarust UP
break;
case KEY_DOWN:
/lo6pabotxka Haxarust DOWN
break;
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B nanHOM Cirydae mepefaya mapaMerpa (Ko-
JIa KJIAaBHUIIHN) OT/JeJIeHa OT MEXaHU3Ma TPaHC-
nsnun cooOirenuit. Ko KiIaBuIyu XpaHUTCS
B OT/IEJIbHON TIEPEMEHHON B MOJTyJIe CKAHUPO-
BaHMS KJIABUATYPBI, 3aIIOIHSIETCS aBTOMATOM
MOIYJISl CKAHUPOBAHHS HETIOCPENICTBEHHO TIepert
nepenadeit coobmenust MSG_KEY_PRESSED
U JOCTYIEH JJIs IOJIy4aTels IO BBI3OBY
¢dyuruun GetKeyCode. Takoit crroco6 mepe-
Ia4u MapaMeTpOB IIPOCT, HO MOKHO U Iiepe-
IaBaTh [apaMeTpPbl HEIIOCPEJCTBEHHO BMeEC-
Te ¢ coobureHusamu. Bee, 4To 11 3TOTO HYXK-
HO: 3aMEHHUTD B BBIIICIIPUBEICHHOM MOJIYJIe
messages.c CTPOKy

char Messages|[ MAX_MESSAGES];

Ha:

MSG_DATA Messages[MAX_MESSAGES];

rme MSG_DATA moxxer OBITH OIIpesiesieHo, Ha-
IpuMep, Kak:

typedef struct
{
char Msg;
void *ParamPtr;

}
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1, COOTBETCTBEHHO, CKOPPEKTUPOBATh (PYHKINH
InitMessages, SendMessage, ProcessMessages,
GetMessage.

Temeps MBI MOKEM OTBETHTB Ha BTOPOII 3
BOIIPOCOB, 33/JaHHBIX BBIIIIE: YTO IIPOUCXOUT
C mapaMeTpaMu B TOM CJIydae, eCJIM B OfTHOM
1UKJIe PAGOTHI IPOTPAMMBI [IEPeIaHo ABa CO00-
[IeHHSI C Pa3INIHBIME TapaMeTpaMu? AKTHB-
HBIM CTaHET, Pa3yMeeTcs, BTOpoe COOOLIeH e:
HOBBIE 3HAYEHUS [TaPaMEeTPOB IIPOCTO 3aTPYT
ycTaHOBJIeHHBIe paHee. OJJHAKO, KaK IPABUIIO,
TaKasl CUTyallus COBEPIICHHO IIpUeMiIeMa.

Y BHEMATEJIBHOTO YUTATEIISI MOXKET BO3HUK-
HYTb CJIEAYIOIINIT BOIIPOC: KaK COOOIIEHNUS T1e-
PefaloTCs B JIABHBII IIUKJI IIPOTPAMMBI U3 00~
paboTyuKoB mpepriBaHuit? He MoryT siut npu
9TOM BO3HHUKATh Kakue-Ji60 koyuusun? C 06-
CY’KIEHHSI 9TOTO BOIIPOCA MBI HAYHEM CIIEIYIO-
LIYIO CTAThIO. [ |
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