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1. Incuuniauna «CoBpeMeHHbIE CPeACTBA MPOrPaMMHPOBAHUSD)
1.1. llesn npenogaBaHusi JUCHHINIMHBI

Jucuumnuza «CoBpeMEHHbIE CpeACTBa IPOrPaMMUPOBAHUS» U3Y4AETCs B IEPBOM CEMeE-
CTpe U IpeaycMaTpuBaeT YTEHUE JICKIUH, MPOBEACHUE MPAKTUUYECKUX padoT, MOIyYeHHUe pas-
JIMYHOTO PO/ KOHCYJIbTAIUI.

Lenpto maHHOTO Kypca SIBISIETCS CO3/1aTh y CTYIEHTOB (PyHAaMEHT 3HaHUU B o0iactu
00BEKTHO-OPUEHTHPOBAHHOTO M BU3YaJbHOTO IMPOEKTUPOBAHHMS M pPa3pabOTKH HpOrpaMM, a
Takke chOPMUPOBATH y CTYACHTOB MPEJCTaBICHUE O COBPEMEHHBIX TEXHOJOTUSAX M CPEICTBAX
pa3paboOTKK MPOrpaMMHOTO OOECTIeUeHHs U TeHJICHIMIX MX pa3BUTHUsA. VICIONb30BaHHE BBIYHC-
JUTENbHON TEXHUKH Ha MPAKTUYECKUX 3aHATHUSX TOMOTAeT CTyJAEHTaM MPHOOPECTH HABBIKU I10-
CTPOEHMS U UCCIIEI0BAHUS PA3JINYHBIX COBPEMEHHBIX CPEICTB IIPOrPAMMUPOBAHMS.

1.2. 3agauu u3yyeHusi TUCHUILIMHBI

OcHoBHOH 3a7auell U3y4eHHUs AUCIHUILTUHBI SBISETCS MPUOOpPETEHHE CTYIEHTaMH MpOY-
HBIX 3HAHUM U TPAKTUYECKUX HABBIKOB B O0JIACTH, OMPENEIsiEeMOl OCHOBHOM II€NIbIO Kypca, B
YaCTHOCTH:

*  U3y4YEeHHE COBPEMEHHBIX ITapaJurM IIPOrpaMMHUPOBAHNS;

*  H3y4YeHHE OCHOBHBIX MPUHIIUIOB 00BEKTHO-OPHUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUS;

*  TIPOBEJICHUE CPABHUTEIHHOTO aHAJIM3a COBPEMEHHBIX TEXHOJOTUM Pa3pabOTKH MPOrpaMM-
HOTO 0OecTeueHHs ¥ TeHACHIINI UX Pa3BUTHUS;

*  U3y4eHHE CIOCOOOB JOCTYIA K JaHHBIM C MOMOINBIO CTAaHIAPTHBIX KIJIACCOB OMOIMOTEK
S3BIKOB BBICOKOT'O YPOBHS;

® OCBOCHHEC NPOTrpaMMUPOBAHUA B MHOI'0O3aJa4YHbIX OIICPALIMOHHBIX CUCTEMAX B BI/I3Y3.]'IBHOI>1
cpene nporpaMMUpPOBaHUS;

*  npuoOpeTeHne MPAaKTUYECKUX HAaBBIKOB pa3padOTKH, OTIAJAKU U TECTUPOBAHUS OOBEKTHO-
OPUEHTUPOBAHHBIX MPOTPAMM C UCIOJIB30BAHUEM CTaHIAPTHBIX OMOINOTEK KIacCOB.

B pesynbrare usyueHus aucuuIuiiHbl «COBpEMEHHBIE CpEACTBa MPOrpaMMHUPOBAHUS
CTYJEHTHI JOJKHBI 3HATh OCHOBHBIE TIOJIO’KEHUS U3YUYaeMbIX Pa3IeNioB, YMETh GOPMYIUPOBATH U
JOKa3bIBaTb OCHOBHBLIC PE3YJIbTAThl 3TUX Pa3acCiIOB. B X04€ MPAKTUYCCKUX 3aHATHH CTYACHTBI
JOJKHBI TPHOOPECTH HABBIKU PELISHUS 3aj1a4 [0 BCEM pa3jiesiaM, B TOM YHUCIIe, U C UCTIOTIb30Ba-
HUCM KOMIIBIOTECPOB.

1.3. Ilepedyenb AUCHHMILVIMH U Pa3/ie0B, HEOOXOAUMBIX CTYACHTAM JJIsl M3YyYCHHS JAHHOH
AUCHHUILIMHBI

Jucuummza «CoBpeMEHHBIE CPEACTBA MPOTrPAMMUPOBAHMS» OTHOCUTCS K YUCIY JIHC-
LUIUIMH NPO(PECCUOHAIBHOTO UKJIA U BXOJUT B COCTaB BapMaTUBHOW 4acTH MPO(decCHOHATBHO-
ro nukna M.2 o koxy OOII maructpatypsl. YcnemHoe oBjlaJeHue TUCHUIUIMHOMN ITpearoiara-
€T Mpe/IBapUTeNIbHbIE 3HAHUS 10 TaKUM JUCHMILTUHAMU, Kak «MHpopmarukay, «[Iporpammupo-
BaHue», «OnepanuoHHbIE CUCTEMBDY, «ba3bl JaHHBIXY.

1.4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS JUCHMILIHHBI

[Ipouecc wu3yuenus aucuuiuiMHbl «COBpEMEHHBIE CpPEACTBA MPOrPAMMHUPOBAHUS»
HarpasjieH Ha (OPMHPOBAHUE CIAEAYIOMINX KOMITCTCHITH:

OIIK-6 crocoOHOCTh aHAMU3UPOBATH NMPO(HECCHOHANBHYIO HHPOPMALIUIO, BBIIENATh B HEH
TJIaBHOE, CTPYKTYPUPOBATH, OPOPMIISTH M TIPECTABIIATH B BUIEC aHATUTHYECKUX 0030POB C
000CHOBaHHBIMH BBIBOJIAMU U PEKOMEHJAUSIMU

ITK-4 criocoOHOCTBIO OCYIIECTBIISATH aBTOPCKOE COMPOBOXKICHUE IMPOIIECCOB MPOESKTHUPO-
BaHUs, BHEAPEHUSI U COMIPOBOXKACHNE HH(POPMAITMOHHBIX CUCTEM U TEXHOJIOTUN
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[1K-13 cnocoOHOCTRIO MPOTHO3MPOBATH pa3BUTHE MH(POPMALMOHHBIX CHUCTEM M TEXHO-
JIOTUi

B pesynprare ocBoeHHsS conepkaHUS —AUCHUILTMHBI  «COBpPEMEHHBIE  CpPEICTBA

IPOrPaMMHUPOBAHUS CTYACHT JOJKCH:

3HaTh KpUTEPUHM KadyecTBa MPOTPAMMHOIO oOecreueHus; 0a30BbIe MOHATHS OOBEKTHO-
OPHUEHTUPOBAHHOTO IMOAX0JIa K MPOCKTHPOBAHUIO W IMPOTPAMMHPOBAHHUIO; OCHOBHBIC
TEXHOJIOTHH pa3paboTKU MPOrPaMMHBIX TPOAYKTOB.

YMeTh TNPOBOJUTH CPABHUTEIBHBIA aHAIU3 MApaUrM M TEXHOJOTHH MPOrpaMMHPOBAHHS U
JenaTth 00OCHOBAaHHBIA BBIOOP; MPOCKTHPOBATH, pa3padaThiBaTh W TECTUPOBATH MPO-
IrpaMMHOE O00OeCIICUYEeHHE 10 TEXHHYECKOMY 3aJIaHHI0 B CPEJIe BU3yaJbHOTO IPOrpaMMHU-
pOBaHMsI; UCTIOIL30BaTh CTAHIAPTHBIE KIACCHI OOBEKTHO-OPHUEHTUPOBAHHBIX OMOINO-
TEK, MOJIb30BAThCS CIIPABOYHON CUCTEMOM JIJIS TIOJyYEHUsST HEOOXOUMBIX 3HAHHH.

BaaneTs HaBBIKAMU TPOTPAMMHUPOBAHHUS B COBPEMEHHBIX CpellaXx pa3pabOTKH MPOrpaMMHOTO
oOecnieuenus; uHboOpMalMerd o Mporeccax pa3pabOTKH M JKM3HCHHOM IIHMKIIE IPO-
TPaMMHOTO O0ECIIeUeHHUsT; MHCTPYMEHTapHeM Ui pa3padOTKU MpOTrpaMMHOTo obecre-
YCHHMSI C Pa3BUTHIM HHTEP(PEHCOM JI1 MHOT03aauHbIX OIEPAI[MOHHBIX CUCTEM.



2. Conep:kaHue M PEeKOMEHJIAIMH MO BBHINOJHEHHIO Ja00paTOpPHbIX padoT

2.1. U3yuenune Bo3moxkHoctu OC Windows oro6pakaTh AaThbl B 3aBHCHMOCTH OT SI3bIKO-
BBIX HACTPOEK

3aganue.

CoznaTh NpUIOKEHNE, KOTOPOE UCHOJIb3YET CIEAYIOIINE PECYPCHI: CTPOKOBBIN pecypc,
HNUKTOIpaMMa, Kypcop MbIIIM, rpaduyeckoe nzoOpaxkeHue tuma bitmap. CTpokoBbslii pecypc
UCIIOJIb3YETCSI B 3arOJIOBKE OKHA IPUJIOKEHUS, MUKTOIpaMMa BBIBOJUTCS NP MUHUMHU3ALUU
OKHa, Kypcop MBbIILIM MEHSET CBOM BUJ NpH IIETYKE JICBOW KJIaBUIIEH MBIIIU, a U300paKeHHUe
bitmap ucnoas3yercs [uis HoHA OKHA, KOTOPBI MEHSETCS MU IIETYKe MPaBOH KIaBHUILEH MbI-
IIH.

ITosicHeHust U yKka3aHHUs.

[Tonasinstomee GonpmrHCTBO Windows nporpaMM BKIIFOYA€T MHOXKECTBO I'paUuecKux
DIIEMEHTOB, UMEHYeMbIX pecypcamu (resources) Windows. Ilepeuncnum BHIBI pecypcoB B
Win32 API:

1) MeHr0, TUanoru, NaHelIu yrpaBIeHUs], aKCEIEPATOPBI;

2) MKOHKH, OUTOBBIE U300pAKEHUS, KYPCOPBI;

3) cTpOKOBBIE TaOIUIIBI, TAOINIIA BEPCHH MTPUIIOKECHUS;

4) pecypcsl, onpezensemMble pa3padoTUMKOM.

Bce nepeuncieHHbie pecypchl pa3MeIatoTesl B ghaiiie pecypcos, 9To MPENCTaBIseT CO-
00l 0/1HY M3 caMbIX XapakTepHbIX ocobeHHocTeit Windows nmporpammupoBanus. ImMenso ¢ mo-
MOIIbI0 (HalIIOB pecypcoB OONBITMHCTBO MPUIIOKESHUN OTPEACIsieT BU3yaIbHBIE DJIEMEHTHI CBO-
€ro I0JIb30BaTeILCKOro UHTEepdeiica — MeHI0, AUaI0roBble OKHA, HAIMCH, pacTpOBbIE H300pa-
JKEHUS U Ipoyee.

@aiinbl pecypcoB, UMEIOIME pacIupeHne *.IC Co3/1at0TCsl 0 U3BECTHBIM Clielu(pUKaIU-
SIM, B TEKCTOBOM (opmaTe. DTO TO3BOJISET CO3/1aBaTh (Pailyi pecypcoB MPUIIOKEHUS MO0 Bpyd-
HYIO — JIFOOBIM TEKCTOBBIM PEelaKTOPOM, JTMOO CHEeLHaTbHBIM PEJAKTOPOM PECYPCOB, UTO Mpe-
MOYTUTENIbHEE. 3aTeM 3TOT (halll KOMIOWIMPYETCS KOMAUNAmMopom pecypcos. IlonydyeHHbI B
pesyibTare (aiin ¢ pacmmpeHueM *.res ganee KOMIIOHYETCS ¢ OCTaJbHBIMHU YacTsAMHU MPHIIOKe-
Hust — *.0b) u *.lib daitnamu, oOpa3ys enuHbIN TBOMYHBIA 00pa3, cOIEpKANIMN BBIOTHIECMBIH
IporpaMMHBINA Ko M HHpopManuio o pecypcax. [Ipu 3Tom B 3aronoske kaxjaoro Windows npu-
JoxeHus popmupyeTcs crienuanbHas maodauya pecypcos. dta Tabnuua ucnoibdyercs Windows
JUIsl TIOUCKA U 3aTPy3KU PECYPCOB B ONEPATUBHYIO MAMSATD.

XoTs pecypchl SIBISIFOTCS. JAHHBIMU M XpaHATCS B €Xe (ailie mporpaMMbl, HO pacroio-
JKEHbI OHM He B cerMeHTe JaHHbIX (DS), rae xpaHsaTcs oObIluHBIE TaHHBIE MCIIOIHSAEMBIX MOJY-
neil. Takum o0pa3om, K pecypcam HET HEMOCPEACTBEHHOI'O JOCTYIa Yepe3 MepeMeHHbIe, Ompe-
JIeNIEHHBIE B UCXOJJHOM TeKCTe MporpaMMbl. OHH JTOJKHBI OBITH SIBHO 3arpy>keHbl U3 €Xe (aiina B
aMsTh.

OcHOBHasl IpUYMHA TAaKOTO MOCTPOEHUS — SKOHOMHS OIEPAaTUBHOM namsATu. JlelcTBu-
TeJIbHO, TPYIHO MPUIYMAaTh CUTYaLMIO, KOT/Ia abCconOmHO 6ce PeCypchl MOTYT OJJHOMOMEHTHO
MOHAJ00UTHCS MPUIIOKEHHUIO. A pa3 B KaXKAbIiI MOMEHT HY>KHBI TOJILKO HEKOTOpbIE, TO Oojee
pa3yMHO — MOATPYKaTh UX MO Mepe HaJOOHOCTH.

Hy»Ho cka3ate, 4To pecypchbl He 0053aTeNbHO JIOJKHBI KOMIIOHOBAThCSI ¢ UCTIOIHIEMbIM
¢aitioM IpUIOKEHUs, OHU TaK)Ke MOTYT CBOJAUTHCA B OTAeNbHYI0 Oubmuotexky DLL. Ilpeumy-
IIECTBO 3TOTO MOJX0/Ia 3aKII0YaeTCs B TOM, UYTO NMPU U3MEHEHUH (ailia pecypcoB He TpedyeTcs
MEePEKOMITUIIMPOBATh BCE MPUIIOKEHHE, a HYKHO TOJbKo 3aMeHUTh DLL daitn. MoxxHO Takxke
COIPOBOXKAATh NMPUIOKEHHE HecKosubkuMu DLL, mpeacraBisomuMu pecypchl Ha Pa3IMUHBIX
A3bIKax. VIMEHHO Tak MOCTynaroT pa3pabOTUMKHU MPU CO3JaHUM MPUII0KEHUS, IPEIHA3HAYCHHO-
ro 17151 paboThl B MHOTOSI3BIKOBOM cpefe.
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Emre ogHO mpenMyIiecTBO — ¢ TOUKH 3pEHHs TEXHOIOTUU TPOTPaMMHUPOBAHUS — UCIIOJb-
30BaHMsI PECYPCOB COCTOUT B TOM, YTO JIOKAJIU3ALMsI IPUIOKEHUS B 9TOM cilydae TpeOyeT Hau-
MEHBIIUX 3aTparT.

Menro npunoxenus. MeHio — 3To HanOoJiee KOHCepBaTUBHAS U, OAHOBPEMEHHO, Haubo-
Jiee BaKHAs 4acTh IOJIb30BAaTEIbCKOTO MHTepdeiica. Tpynno nHaiitn Windows mpuiioxkeHnue, y
KOTOPOI'0 OTCYTCTBYET MEHIO, — 3TO CUMTAETCS “IypHBIM TOHOM Yy pa3pabOTUHKOB.

Bunast Mmerro. OOBIYHO BBIACTSIOT YETHIPE BUAAa MEHIO:

1. 'maBHOE MEHIO OKHa WJIM MEHIO BepxHero yposHs (top-level menu). Dro menro npen-
CTaBISIET COOOH TOPU3OHTAIBHYIO CTPOKY, KOTOpasi pacroyiokeHa HEeTOCPEACTBEHHO O] 3aro-
JIOBKOM OKHA ¥ COCTOMT U3 HECKOJIBKUX HJIEMEHTOB.

2. [Toamento (submenu) mosiBiIsSE€TCS MO TVIABHBIM MCHIO MPH BBIOOPE OIHOTO U3 €ro
3JIEMEHTOB.

3. Inasaromiee mento (floating menu). OHo He CBA3aHO C TJIABHBIM MEHIO, U MOYKET OBITh
CO3J1aHO B JIF0OOM MECTEe HKpaHa KaKk HE3aBUCHMOE BCILIBIBAIOIIEE MEHIO.

4.V moJaBIisonero OOJbIIMHCTBA TJIABHBIX OKOH MPUJIOKEHUN B JICBOM YacTH 3aroJioB-
Ka HaxoauTcs mukrorpamma. lllenqok MbIlIbi0 MO HEM MPUBOAMT K IMOSIBIECHUIO CHUCTEMHOIO
MEHIO (System menu), KoTopoe MOX0Xe Ha MOJMEHIO TJIABHOIO MEHIO MpuiokeHus. OObIYHO
CHUCTEMHOE MEHIO BCEX MPHUJIOKEHUH OJIMHAKOBO, C €0 MOMOIIbI0 MOXHO MUHUMU3UPOBAThH UJIH
MaKCUMH3HPOBATh OKHO IMPHJIOKEHHSI, TIepeMenaTh ero u npouee. OQHAKO MPHIOKEHHE UMEET
BO3MOXKHOCTh U3MEHHMTh CUCTEMHOE MEHIO, JONOJHSS €ro HOBBIMU CTPOKaMH, WM YAAJSSA CY-
IECTBYIOIIHE.

Bo3MoskHBIE COCTOSIHUS TYHKTOB MEHIO

1. Ilpu BbIOOpE NMyHKTa MEHIO, CTPOKAa MHBEPTUPYET LBET. DTO NPUMEHUMO K IIYHKTaM
MEHIO BCEX BHJIOB.

2. [TyHKTBI BCILIBIBAIOIIUX MEHIO MOTYT HAXOIUTHCS B cOCTOsIHUU ommeuero (Checked),
IPU 3TOM ClieBa OT TEKCTa IyHKTa MEHIO BBICTABJISIETCS CIIeHalibHasi MeTKa. JTa MeTKa M03BO-
JSIET TOJIB30BATEIIO Y3HATH O TOM, KaKHe ONIIMH MPOTpaMMbl BEIOPAHBI U3 3TOTO MEHIO. [IyHKTHI
TJIABHOTO MEHIO He MO2ym Obimb OmMMedeHbl.

3. IIyHKTBI MEHIO MOTYT HaXOJUThCS B cocTosiHuu akmusno (enabled), wneaxmusno
(disabled) u neoocmynno (grayed). meiite B BUAYy, YTO MyHKTHI, IOMEUYEHHbIE KaK aKTUBHbIE
WIA HEaKTUBHBIC, BBITIISAIAT IS TTOJIG30BATENsI OIMHAKOBO, 8 HEJOCTYITHBIN MTyHKT MEHIO BBIBO-
JIUTCS B CEPOM IIBETE.

Tonpko mpu BbIOOpE aKTUBHBIX MYHKTOB MeHI0 Windows reHepupyeT cooOIlieHus, mo-
CTynaromue B pyHKIUIO OKHA, COAEPIKAIIETO 3TO MEHIO.

WTak, KayKAbIil ITyHKT MEHIO OTIPEIENISETCS TPeMs XapaKTepUCTHKAMH:

1. Baeunuii BUJ MyHKTa MEHIO, IPYTUMH CIIOBAMHU — TO, YTO Oy/IeT 0TOOpaKEHO B MEHIO.
DTO MOXET OBITh JIMOO CTPOKA TEKCTa, TNOO0 rpadudecKrii, TOUHEEe OUTOBBIN 00pa3s.

2. ATpuOyT NyHKTa MEHIO, KOTOPBIH OIpeneseT, ABIsSeTCs U JaHHbIM MyHKT aKTHB-
HBIM, HEJIOCTYITHBIM HJTH OTMEUEHHBIM.

3. YHUKaIbHBIA YUCIOBON MAEHTU(UKATOP, KOTOpbli Windows mochuiaeT B (PyHKIIUIO
OKHa, KOTJIa MOJIb30BaTeh BHIOMPAET JAHHBIA TYHKT MEHIO.

Coo011eHus OT MyHKTOB MEHIO

IIpu BEIGOpE MyHKTOB MeHIO Windows renepupyer coobmenne WM_COMMAND. 310 co-
o0I11eHre MOXHO Ha3BaTh COOOIIEHUEM TOJIb30BATENbCKOI0 HHTEpdEiica, MOCKOIbKY OHO TOCHI-
JaeTcsl BCSAKUH pa3, KOTAa MOJIb30BaTeNh YTO-TO BRIOMPAET, YTO-TO MEHSET W Tak jaanee. B o0-
IIEM CITy4yae 3TO COOOIIeHNE UMEET MapaMeTphl:

WM_COMMAND

wEvent = HIWORD (wParam);
wID = LOWORD (wParam) ;
hWwndCtl = (HWND) lParam;

[Tapamerp wEvent uMeHyeTCS HOTH(PUKAIIMOHHBIM KOJIOM WJIH KOJOM M3BemIeHus. J{is
MYHKTOB MEHIO OH 6ce20a paBeH Hymo. [lapamerp wID — 3TO YHHKAJIbHOE YUCIOBOE 3HAUCHUE,
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ACCOLIMMPOBAHHOE C KXKIBIM AJIEMEHTOM. B ciydae MEHIO, OH COACPKHUT HACHTU(DUKATOP MyHK-
ta MeHto. [lapamerp hwndCtl npencraBisieT cOO0i JTECKPUIITOP OKHA DJIEMEHTA YIPAaBICHHUS.
J{nst myHKTOB MeHIO OH 6ceeda paBeH NULL.

IIpu BBIOOpE IMYHKTOB CHCTEMHOIO MEHIO T€HEPHPYETCs cooOmenne WM_SYSCOMMAND,
KOTOPOE UMEET TaKUeE K€ NapaMeTphI.

Hanomuum eme pa3s, uro coobmenne WM _COMMAND nocTynaeT B QyHKLHUIO OKHA, KO-
I7la MMyHKT MEHIO )orce evbiOpan. ONHAKO penlaeMas BaMd 3a/laya MOXKET MOTpeOoBaTh 3HAHMS,
KaKoW MYHKT MEHIO 8bl10Upaemcs NOIb30BaTEIeM B HACTOSIIMI MOMEHT. J{omycTUM, BBl XOTUTE
JAHAMUYECKU MEHATHh BHEIIHUW BHJI IIYHKTAa MEHIO, KOT/Ia MTOJIb30BAaTENb HABOAUT HA HETO KYp-
cop wMbimu. B a3rom ciaydae (GyHKOMS OKHa JIOJDKHA oOpabaThiBaTh — COOOIIEHUE
WM_MENUSELECT, koTopoe nocrymaer 10 WM_COMMAND 1 UMEeT IapaMeTphI:

Item = LOWORD (wParam) ;
fFlags = HIWORD (wParam) ;
hMenu = (HMENU) lParam.

[TapameTpsl Item u hMenu COOTBETCTBYIOT UICHTU(UKATOPY M JECKPUIITOPY BBHIOU-
paeMoro ImyHKTa MeHI0, a 3HaueHne £Flags comaepXuT (uiaru COCTOSIHUS 3TOTO MTyHKTA.

Co3pnanue raaBHOrO MEHIO MPUIT0KEHUS

JloGaBneHre MEHIO K TpOrpaMMe — CpaBHUTEIBHO IMpocTas 3axada Windows mporpam-
MupoBaHus. CTpyKTypa MEHIO JOCTATOYHO MPOCTO ONpEAEIsIeTcsl B OnucaHuu pecypcoB. Kax-
JIOMy IYHKTY MEHIO NPHCBaWBaeTCs YHCIOBOH mueHTH(uKarop. OOecriedeHne yHUKaIbHOCTH
uaeHTU(GUKATOPOB OepyT Ha ce0si COBPEMEHHBIE PEAAKTOPBI PECYPCOB, BaM OCTAETCS MIPHUIyMAaTh
MHEMOHHMYECKHE UMEHA 3TUM HaeHTU(uKaropam, Hanpumep ID_EXIT.

s co3panust MEHIO0 MPUMEHSIOTCS TPH METOJA!

1. IlTaGmon MeHIO co3maercs B daiiyie pecypcoB MPHUIIOKEHHS, a 3aTEM 3arpyKaeTcs Mpu
CO3JIaHUM TJIABHOT'O OKHA MPHJIOKEHHs. DTOT croco0 MOAXOAUT Ul CTATUYECKUX MEHIO, HeMe-
HSIOLUXCSI UM HE3HAUUTEIBHO MEHSIOUINXCS B IIPOLIECCe paOdOThI TPOrPaMMBI.

2. Mento 6e3 1mabioHa co3/aeTcsd JUHAMUYECKH TOJBKO MpH nomouy GyHkimit Win3?2
API. Ot1oT cnioco6 moaxoauT /Ui NPUIIOKEHHH, CYIIIECTBEHHO MEHSIOINX BHEUIHUI BUJ MEHIO,
KOTJa pa3padoTaTh MOAXOAMIMH 1a0I0H 3apaHee He IPEACTaBISETCS BO3MOXKHBIM.

3. I1abnoH MEHIO0 OJATrOTaBIMBACTCS HETIOCPEACTBEHHO B ONMEPATHBHON IMaMSATH U C TO-
MOIIBIO CTIEHUAIBHBIX (PYHKIMH MOJIKIF0YAETCSI K MPHIIOKEHHIO.

Mpl, npeumMylniecTBEHHO, OyJeM HCNob30BaTh MepBblii cnocol. Kak Obulo ckasaHo,
IIPEKIE YEM HOJKIIOUNTh MEHIO K NPUJIOKEHUIO, ET0 HYKHO 3arpy3uTh u3 pecypcos. ITocneno-
BaTEJILHOCTD JIEHCTBUIA MOYKET OBITH TAKOM:

HMENU hMenu = LoadMenu (g hInst, “Main_Menu");
HWND hiWwnd = CreateWindowEx (
WS EX OVERLAPPEDWINDOW,
szClass, szTitle, WS OVERLAPPEDWINDOW,
0o, 0, 100, 100,
NULL, hMenu, g hInst, NULL);
if (!'hWnd) return -1;

3amMeTuM, 4YTO INPU YKa3aHUM PECypCOB NPWIOKEHUS 4Yallle HCIOJIb3YIOTCS YHCIIOBBIE
3HAYeHUs, UIACHTUQUIMPYIOUINE pecypchbl, a HE CTPOKOBBIE OIMCAHMs, HaIpUMED,
IDR MAIN MENU. B sToM ciydae Cile€dyeT HCIOIb30BaTh Makpoc MAKEINTRESOURCE ()
Ui peoOpa3oBaHus HIEHTU(UKAaTOpa pecypca B CTpokoBoe onucanue. [Ipumep 3arpysku me-
HIO BBITJISIIUT TaK:

HMENU hMenu = LoadMenu (g hInst,

MAKEINTRESOURCE (IDR_MAIN MENU)) ;
O0paboTynK COOOIIEHN MEHIO HECIIOKEH U MOXKET BBITIIAETh CIEAYIOMUM 00pa3oMm:

case WM COMMAND: {
int wID = LOWORD (wParam) ;
switch (wID) {
case ID EXIT
DestroyWindow (hWnd) ;



break;

}

return 0; }

OyHKIUY U pabOThI ¢ MEHIO
1. Ecnu okHo hWnd npuiioskeHHsi UMEET TJIaBHOE MEHIO, TO MOJYYUTh €r0 JACCKPHUIITOP
MOKHO C ITIOMOIIIBIO (1)YHKI_II/II/I
HMENU hMenuMain = GetMenu (hWnd) ;
3aTeM MOKHO IMOJTYYHUTh JCCKPHUIITOPHI BCEX IMOAMCHIO, BBI3bIBasI (bYHKI_II/IIO
HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);

31ech 1eNI0UNCIEHHOE 3HaueHne nPos usmensercs or 0 10 nMenu-1, rjae nepemMeHHas
nMenu 0003Ha4aeT KOJMYECTBO MOAMEHIO. Y3HATh 3TO 3HaYCHHE MOXKHO C ITOMOIIBIO YHUBEP-
CalbHOUM (PYHKITUN

nMenu = GetMenultemCount (HMENU hMenu),

KOTOpasi BO3BpAILlaeT KOJIUYECTBO AJIEMEHTOB B 17000M MEHIO, a HE TOJIBKO B TJIABHOM.

2. J1nst MOMHOM 3aMeHBl MEHIO y TJIABHOTO OKHA MPUJIOKEHHUS HYKHO BOCIOJIB30BAThCS
byHKIHEH

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),

KOTOpasi NO3BOJIAET HPUKPENUTh K OKHY hWnd HOBOE MEHIO C JAECKpUIITOPOM
hMenuNew.

B oatom cmywae “crapoe” MeHIO TpeOyercs pa3pylIUTh BBI3OBOM  (PYHKITUH
DestroyMenu (hMenu). Eciu ke MEHIO NPUKPEIUIEHO K OKHY NPH CO3JAHUU IOCIETHETO
(cM. mpuMep mpeabIAyIero myHkra), Windows aBTOMaTHUECKH pa3pyIIuT TaKoe MEHIO MPH 3a-
KpPBITUU OKHa.

3. 3MeHUTh COCTOSIHME MyHKTa MEHIO ¢ MACHTU(UKATOpoM uID MOXKHO C MOMOILBIO
BbI30Ba (PYHKIIMH

EnableMenultem (hMenu, uID, uEnable);

ITapamerp uEnable MOXET IPUHUMATh OJHO U3 CIECIYIOLIUX 3HAYCHUN:

MF DISABLED (aenoctynHo), MF_ENABLED (axkTtuBHO) wiu MF_GRAYED (HemocCTyI-
HO U OTMEYEHO CEpbIM I[BETOM). DTO 3HAu€HHE JOJKHO ObITh OOBEAMHEHO C KOHCTAaHTOM
MF BYCOMMAND, cciu napameTp ulID 3amaeT MAEHTU()UKATOP MEHIO, JMOO ¢ KOHCTAHTOH
MF BYPOSITION, eciu ulD 3ajaeT HOMEp MO3UIMN B MCHIO.

4. Ecnu BBl U3MEHsIETE COCTOSIHUE KAaKOro-Iu00 MyHKTA 21aeHo2o MeHio OKHa hWnd, To
CJIeTyeT BBIIOJHUTH MEPEPUCOBKY MEHIO BBI30BOM (DYHKIIUU

DrawMenuBar (hWnd) ;

[lepepucoBbiBaTh MOAMEHIO HE TpeOyeTcs, MOCKOIbKY 3TO nenaercds Windows aBToMa-
TUYECKU TPU KAXKJIOM BbI30BE IOIMEHIO.
5. IIporpammuslii naTepdeiic Win32 copepkut JBe yHUBEpCalbHble (PYHKIIMU

BOOL GetMenultemInfo (HMENU hMenu, UINT ultem,
BOOL fByPosition, MENUITEMINFO* pMI)

BOOL SetMenultemInfo (HMENU hMenu, UINT ultem,
BOOL fByPosition, MENUITEMINFO* pMI)

nepBasi U3 KOTOPHIX BO3BpAIlaeT MOJHYI0 MH(OPMAIMIO O MyHKTE JH000ro MEHIo, a BTO-
past — MO3BOJISIET COBEPIIUTH BCe HEOOXOIUMBIE ONepaly ¢ 3TUM MyHKTOM. [lapamerp uItem
SBIISIETCS TIO3MIIMEH B MEHIO, €CJIM MepeMEeHHasl £ByPosition UMEET HEHYJIEBOE 3HAaUYeHUE, JH00
UACHTU(PUKATOPOM — B NIPOTUBHOM ciiydae. VcueprpiBaromiee OnucaHue MOJEH CTPYKTYpbI
MENUITEMINFO Bbl MOXETe HallTH B J11000# cripaBouHOi cucteme o Win32 APIL



2.2. PazpaboTka KaJbKy/JsTOpa AaT Ha ocHoBe filetime opmaTa

3aganue. Co3narh NMPUIIOKEHUE, MO3BOJIAIONIEE BBHIBOJAUTH TEKCT B pabouyio 001acThb
OKHA, TEKCT BBIJIaBaTh Pa3IM4HbIM IIBeTOM. HeoO0XoaumMo oTClieIuTh MOSBICHUE B OYEPEIU Clie-
nyronux — coobmenuii: WM_CREATE, WM_DESTROY, WM_PAINT, WM_MOVE,
WM_SIZE.

IosicHeHus1 M yKa3aHusl.

Coznanne rinaBHoro okHa. Co3gaHue TJIaBHOTO OKHA MPUIIOKEHHUS MPOU3BOIUTCS BBI3O-
BoM QyHKINH CreateWindow () uiu CreateWindowEx ().

Jnst maorux pyukmuit Win32 API comepxuT aBa BapuaHTa, IpH 3TOM OJMH U3 HUX UMeE-
eT cypdukc Ex. MIMmeHHO nocienHue sBISIFOTCS UCTUHHBIME Win32 QyHKIUSMU, UX HUCIIOJIB30-
BaHue npeanoututenbuee. Oynkuuu 6e3 cyddukca, Kkak npaBuio, yHaciaenoBansl u3 Winl6 u
He sBIstoTCS 32-X paspsaneiMu. Kpome toro, hupma Microsoft mpeaynpexiaer, 4To oHa MOXKET
MPEKPATUTh NOACPKUBATH TaKhe PYHKIIUU B OyayIIEM.

KpaTtko ykakeM 3HaueHusi napamerpoB ¢pyHkinu CreateWindowEx () (moiHyrO WH-
dbopmanio 0 mapaMmeTpax MOKXHO HaWTH, HallpUMEp, B CIPABOYHON CHUCTEME KOMITHIIATOpA
VC++):

DWORD dwExStyle jomnosHUTENBHBIE CTUIN OKHA, ONPEACIAIONINe, TJIABHBIM 00pa-
30M, BHJI 0OpaMIICHHSI OKHA;

LPCTSTR HAMs 3apErUCTPUPOBAHHOrO PaHee Kijiacca OKHa;

lpClassName

LPCTSTR TEKCT 3arojIOBKa OKHA,

lpWindowName

DWORD dwStyle OCHOBHBIE CTUJIM OKHA, ONPEJICIISIFOIIME €T0 BHENTHUM BUI.

int x, y, KOOPJHMHATHI JIEBOIO-BEPXHEr0 yria OKHA, €ro NIMpHHA U BBICO-

nWidth, Ta. 3a71a10TCA B ITUKCEIIAX

nHeight

HWND Jeckpunrop poaurenbckoro okHa i NULL s okoH BepxHe-

hWndParent ro YpOBH (TJIaBHBIX OKOH);

HMENU hMenu JIECKPUIITOP MEHIO IpWIOKEHUsA. Eciim MEHI0 OTCYTCTBYET, TO
NULL,;

HINSTANCE JECKPHUIITOP IK3EMILIApa MPHIIOKEHHS, TTOJIYYCHHOIO Yepe3 Ia-

hInstance pamerp WinMain();

LPVOID lpParam yka3aTelb Ha JOMOJHUTEIbHYIO MH(OPMAIMIO, aCCOLIMUPOBAH-
HYIO C JaHHBIM OKHOM. He ucrnons3yercs, Kak IpaBuio, o3To-
my NULL.

B Windows nognep:xuBaetcs cTporasi uepapxus OKOH, IIPU 3TOM Kad#O0oe OKHO JOJKHO
yeMy-1100 NMpUHAIeKATh, T.€. UMETh POAMTENHCKOE OKHO. EJMHCTBEHHBIM HCKIIIOUCHHEM $B-
JsIeTCs CHenuanbHoe OKHO 1moj Ha3BaHueM “DeskTop”, koTopoe co3maercs onepanmoHHON CHC-
TeMOH mpu ee crapre. Ha 3ToM okHe pacmonaratoTcst Bce BUANMBIE 00BbeKThl camoil Windows.
Korna Bl yka3biBaeTe HyneBoe 3HaueHHe 111 hWndParent, 5T0 03Ha4aeT, 4YTO UCTUHHBIM PO-
IuTeNnbckuM okHOM Oyrniet “DeskTop”.

B Windows cyImecTByT mpu 0CHO8HbIX cmujisi OKOH:

- TJIaBHBIE OKHA IIPUIIOKEHUN UMEIOT cTuilb WS_OVERLAPPEDWINDOW. Kak mpasuio,
oHH pacnonaratotrcst Ha “DeskTop” u UMEHYIOTCS OKHAMU BEPXHETO YPOBHS;

- BPEMEHHBIE OKHA UMEIOT cTullb WS_POPUPWINDOW. OHM IPHHAUIEKAT TJIABHBIM OK-
HaM MPUJIOKEHUH U CITy’KaT OOBIYHO JJIS BBIBO/IA KaKOK-JINO0 MHpOpManuu. TUIHYHBINA IpUMep
— IHAJIOTOBLIC ITAHEH;

- IOYEPHUE OKHa, MMeromue cTiib WS_CHILD, He MOTYT ObITh EPEMENIEHEI 3a TPaHu-
L(bI POAUTEIILCKOTO OKHA. TUIMYHBIN IPUMEDP — HIEMEHTBI YIIPABJICHUS AUAJIOTOB.



10

Bepuemcs k Touke (6) Ha Hamiel cxeme. Eciu co3pgaHue OkHa BBIMOJIHEHO YCHENIHO,
¢yHkus CreateWindowEx () Bo3Bpamaer ero aeckpuntop. Ilox neckpunrtopom okHa clie-
IyeT MOHUMATh YHHKAJIbHOE, B paMKaX OMNEpPAallMOHHON CHUCTEMBbI, 3HAaU€HHE, KOTOPOE acCOLUU-
POBAHO € Ka)KJIbIM OKHOM. VIMEHHO 4epe3 3TOT NECKPUIITOP MTPOU3BOJIATCS BCE ONEPALUU C KOH-
KPETHBIM OKHOM.

B 5710if Touke Windows, B CBOEM SIpe, CO3/1aET NEPCOHANbHYIO 0Yepedb COOOWeH Ul TS
TOJIKO 4TO CcO37aHHOro okHa. CioJa onepaluoHHas cucreMa OyAeT moMenaTb CoOo0IeHu s, a-
PECOBAHHBIE JAHHOMY OKHY.

Jns  Toro, 4roObl OKHO TMOSBWJIOCH HAa JKpaHE HYXHO BbI3BaTh (PYHKIIHIO
ShowWindow (hWwnd, nCmdShow), KOTOpas NpUHAMAET 3HAYCHUE JECKPUIITOPA OKHA U Ta-
pamerp, epeIaHHblid yepe3 3aro’oBok WinMain () . Ilocie 3Toro, Mel 3actaBisieM OKHO Iiepe-
pHUCOBaTh CBOE coJepkuMoe, obpamasich kK Gynkunu UpdateWindow (hWnd), xotopas mo-
MeELIaeT COOOIIEHNE WM_PAINT B ouepe/ib cooO1ennit okHa hiwnd.

[{ukir 06paboOTKK COOOIICHUH.

KiroueBast Touka xaxxgoro Windows npuiiokeHust — UK oopabotku coodmenmii. Kak
OH pabotaer?

OyHkius GetMessage () MOCTOSHHO MPOCMAaTpUBAeT O4epelb COOOIICHUN W, €CIU
OHa TyCTa, HE JIeJIaeT BO3BpaTa, a nepenaer ymnpasienue Windows. Ilpunoxkenne Haxoaurces B
COCTOSIHMH TPOCTOS WJIM, KaK TOBOPAT, B COCTOSTHUU “idle”. Ho Kak TOJMBKO B OUepeIn MOSBIIS-
eTcsi coobuieHne, GetMessage () 3amoyHSIET COOTBETCTBYIOIIME TOJSI CTPYKTYphl MSG, yaa-
JISIET 3TO COOOIICHHE U3 OYepeId U BO3BPAILlAeT HeHYlegoe 3HAUeHue. B 3 ToM ciyyae roBopsT —
GetMessage () BblOHMpaeT coobmienue u3 ouepenu. [locnme sToro, ympaBiieHHE MepenaeTcs
¢yuknun DispatchMessage (&msg), KOTOpas IepechUIaeT yKa3aTellb Ha 3allOJIHEHHYIO
panee CcTpykTypy MSG oOpatHo sapy Windows. OmepannoHHas cucrema OJOKHUPYET
DispatchMessage () U BbI3bIBAET OKOHHYIO (QYHKIHMIO (yKa3aTeab Ha Hee HU3BECTEH
Windows) ¢ mapamerpamMu, COOTBETCTBYIOIIMMHU TOJSM CTPYKTYphl MSG. DYyHKIMS OKHA BBI-
MOJTHSIET JEHCTBHS, KOTOPBIE BBl yKa3zanu (MM HE yKaszalu) A 0OpaOOTKH JaHHOTO COOOIIe-
Hus. [locne aToro ¢pyHKIMS OKHA BO3BpaiaeT yrnpasienne Windows, KOTopas, B CBOIO O4epe/b,
nenaer Bo3BpaT u3 DispatchMessage (). IlpuioxeHue Bo3Bpamiaercs K Hadaiay LMKIA
while, T.c. BHOBh BXOAUT B PyHKIHI0O GetMessage (), 0kuaas CIEIYIOIIETO COOOIIECHMS.
Tax mponomkaerca 10 TeX Mop, MOKa B 04epeau cooOmeHui He nossurca WM_QUIT. B sTom
caydyae GetMessage () BO3BpalllaeT Hy/lesoe 3HaYEHHE, UMK while 3aKkaHYMBACTCS, U IIPU-
JI0’KEHHE 3aBEPIIACTCS.

[uxn o06paboTku coobmieHnit u (QyHKIUS OKHa paboTaroT mocieroBaTenbHO. [loka
GYHKIHST OKHA TIPOBOJUT 00pabOTKy TEKyIero cooodmenus, GyHkinns GetMessage () He Mo-
JKET BBIOpATh JPyroe cooOIeHne, BCIEACTBUE OJIOKMPOBKH IMKiIa B DispatchMessage ().
3HAUMT, TPEK/IC YeM MEPEHTH K 00pabOTKE CIEMYIOMEro CoOO0IeHus, PYHKITUS OKHA 3aKOHUYUT
00paboTKy mpeabIIyIIero. IT0 CHpaBeIMBO AJsi ACHHXPOHHBIX COOOIICHUI, HO MOXET OBITh
HapYIIEHO JIJIsi CHHXPOHHBIX.

OyHKIMS OKHa — BTOpas KiroueBas Touka kaxaoro Windows npumnoxenus. Ot Toro, 00-
pabOTUYMKHU KAaKUX COOOIIEHHH BBl MPEAYCMOTPUTE B OKOHHOW MpOIEIype, 3aBUCUT MOBEICHUE
BaIllero MPHIIOKeHMs. MOXKHO CKazaTh, 4T0 0HO Windows MpuiioskeHHe OTIIHYaeTCsi OT APYro-
ro TOJIbKO HAlOJHEHHWEM OKOHHBIX (yHKIMHA. Beg ““Ku3Hp” Bamiel mporpammbl omnpeaessercs
byHKIIMEH OKHa.

Kak yxe Obulo cka3aHo, (yHKLHS OKHa sBiseTcs (pyHKIMed oOpaTHOro BBI30Ba, YTO
noauepkuBaeTcst Makpocom CALLBACK B ee 3aronoBke. [lapamerpsl GyHKIINH 6ce20a COOTBET-
CTBYIOT II€PBBIM YETHIPEM IOJISIM CTPYKTYpbl MSG. 3aMeTuM, 4TO AECKPUITOP OKHA MeperaeTcs
IEPBBIM MapaMeTpoOM, CJIEI0BATEIbHO HET HEOOXOAMMOCTH 3allOMUHATh €ro B INI00aIbHOH Ie-
pPEMEHHOI BO BpeMsl CO3/1aHUs OKHA.
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[TepBbIii mapamerp GyHKIMK OKHA MOTYEPKUBACT TOT (aKT, YTO AaHHAS QyHKIMS Oyaer
00CITy’)KUBaTh 6ce OKHA, CO3aHHBIC Ha 0a3e JaHHOTO KJIacca, OTINYasi OJTHO OKHO OT JIPYToro 1o
€ro YHUKAIILHOMY JCCKPHIITOPY.

Hama nepBasi (yHKIMsI OKHA BEChMa MPOCTA — OHA MEPEIacT BCE MOCTYIMAOIINE CO00-
HIeHus1 Ha 00pabOTKy MO yMouaHuio, Bbi3biBas (yHkHo APl DefWindowProc (). OgHako
Kadcooe, naxe camoe mpocroe Windows MNPUWIOKEHHE TOMKHO 00paboTaTh CcoOOIIeHUE
WM _DESTROY, KOTOpO€ IOCTYNaeT B odepelb coobuenuii, korna Windows paspymiaer Baiie
OKHO, 4TO, B CBOIO OYEpelb, SBIICTCS CIICICTBUEM HAKATHS MOJH30BATEIEM KHOIKH 3aKPBITHS
okHa. CTaHAApTHBIM OTBETOM Ballled OKOHHOM (DYHKIHMH JOJKHO OBITh oOpamieHue k API
¢ynkunn PostQuitMessage (), KOoTopas MOMEIIAET MOCIEAHES I MPUIIOKEHUS cooOIIe-
Hue WM_QUIT B ouepesib cOOOMEHHH. DTO, KaK MbI YK€ 3HAaeM, IPHBOJUT K 3aBEPIICHHIO LIUK-
7a B WinMain (). [lapamerp ¢pynkuun PostQuitMessage () OOBIYHO HE UCHOIB3YETCS H
paBeH HYJIIO.

Takum obpazom, s co3ganus Windows IpUIOKEHHUS BbI 003aTEILHO JTOJKHBI HAIIH-
caTh ABe GyHKIMH —WinMain () u WinProc ().

Oynkuug WinMain () NpOBOAMT PETHUCTPALMIO Kilacca OKHA, CO3/JAeT TJIAaBHOE OKHO
MIPHJIOKEHUS U 3aITyCKaeT MUK 00paboTKH COOOIECHUH.

OxonHas GyHknus WinProc () onpeaenseT MOBeJACHUE MPUIOKEHUS U JIOJDKHA 00pa-
OateiBaTh cooOmenne WM DESTROY, Kak MMHMMYM, YTOOBI 3aBEPLIMTh LMK 00pabOTKH CO-
o611eHuii B WinMain ().

O06paboTtka cooOIIeHN B OKOHHON (DyHKIIHH.

Kak Opu10 0TMEUYEHO B MpEIbIAYIIEM pasjerne, noBeneHne Windows mpuiioKeHust orpe-
nensiercss o0paboTunkaMu cooOuieHni B pyHKIMH okHa. O TOM, Kakue OCHOBHBIE COOOIIEHUs
MOJIy4yaeT OKOHHAs (PYHKIIMSI, KaK UX HYXHO 00pabaTbiBaTh, M OYJET MOCBSIIEH JaHHBIN pa3jed.
Het nukakoii Heo6xoauMocT o0pabaTeiBaTh abcoomuo éce coodmenuss Windows. Bl qomxk-
HBI BBISIBUTH TJIaBHBIE [T BAIIIETO KOHKPETHOTO MPUJIOKEHUS M CKOHIICHTPHPOBATHCS HA HUX.

Kaxnoe moiyyaemMoe OKHOM cOOOLIeHHE HICHTU(UIUPYETCS HOMEPOM, KOTOpBIH cO-
JIEpKUTCS BO BTOPOM TMapaMeTpe OKOHHOW MPOLEAYpHI, a JONOJHHUTEIbHAs WHPOpMAIHSI — B
TPETHEM U YETBEPTOM.

Ecnn oxonHas ¢yHKuus oOpabaTbiBaeT COOOIIEHHE, TO €€ BO3BpAIla€MbIM 3HAUEHUEM,
Kak IpaBuio, OyaeT HyjeBoe 3HaueHHe. MIMEHHO Tak HYKHO MOCTyHaTh, €CIM B M3JaraeMom
HIDKE MaTepuase He IPUBOIUTCS JOMOTHUTEIBHBIX CBEIEHUH 0 KOJIe BO3BpaTa n3 00padoTyHKa.

Bce coobuienus, He oOpabaTbiBaeéMble OKOHHOW INPOLEAYPOH, MOJIKHBI IMepeaaBaTbCs
¢ynkuun Windows DefWindowProc (). Takoil mexanusm nospoiser Windows mpoBOANUTh
00paboTKy COOOIIEHN OKHA COBMECTHO C MpujokeHueM. [Ipu 3Tom, 3HaUYeHHE, BO3BpaIIaeMoe
¢yuknueit DefWindowProc (), A0KHO ObITH BO3BpAIla€MbIM 3HAYEHHWEM OKOHHOMH Ipolie-
JTyPBI.

TunuysbIi BUJ GYHKIUU OKHA MBI PACCMOTPENHN B IPEABLAYILEM pa3/elie.

HamomHMM, 9TO (YHKIIMS OKHA MOJyYaeT COOOIIEHHE M3 IBYX WCTOYHHKOB: M3 ITUKIIA
00paboTku cooOmieHuid u HemocpencTBeHHO oT Windows. M3 1mukina oOpabOTKH cOOOIIeHUH
MOCTYMAIOT BCE aCHHXPOHHBIC COOOIIEHMs, HAIPHIMEpP, COOOMICHUsT KIIaBUATYpPHOTO BBOJA, CO-
OO0IIeHUs O MEepEeMEIEHUSIX U HAKATUAX KJIABUII MBIIIH, a TaKKe COOOIeHns cOOBITUH Talimepa.
Henocpencresenno Windows BbI3bIBaeT (DYHKIMIO OKHA B BHJIE€ PEAKIUU Ha CUHXPOHHBIE COO0-
IIECHUSI.

Coznanne okna WM_CREATE

DTO TIepBOE COOOIIECHHE, KOTOPOE MoaydaeT (GyHKIHS okHA. ETo 0COOEHHOCTH B TOM, 4TO
OKOHHass (pyHKIMs noimydaecT WM _CREATE TONBKO 0Our pas 00 6036pama yNPABICHHS W3
¢byHkn CreateWindowEx (). DTo 03Ha4yaeT, 4TO OKHO CO3JaHO HE JI0 KOHIIA W, CIIEJI0Ba-
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TEJIbHO, OdYepelb COOOIeHHH eme oTcyrcTByeT. OTCroa cienyeT BBIBOJ, YTO COOOIICHHE
WM _CREATE sBJISI€TCS CHHXPOHHBIM U IIOCBLIAETCS, MUHYs LIUKJI 00pabOTKU COOOLIEHHH, KOTO-
pBIi Takoke emne He 3amyiieH. [lockonbky coo0IIeHne moceIaeTcs 10 TOro, Kak OKHO CTaHOBUT-
Csl BUIIUMBIM, BBl MOYKETE MCIOJIB30BATH €0 JUIS KaKOro-1u00 “A0co3laHus’” OKHA, HApUMED,
JUISL CO3JaHMsI OYEPHHUX OKOH. B 3TOM ciiyyae BaM MOXET MOHaI0OUTbCS WMHGOpManus U3
cTpykTypsl CREATESTRUCT, yKa3areiab Ha KOTOPYIO IepeIaeTcs yepes napamerp lParam.
Ecnu o6paboTumk cooOmieHus Bo3Bpamiaer (-1), co3manue rIaBHOTO OKHA IpEeKpaliaeT-
cs. Eciim oOpaboTtunk cooOuienus Bo3Bpamiaer 0, co3gaHue OKHA MPOJOIDKACTCS, U (YHKIUS
CreateWindowEx () BO3Bpallaer ACCKPUIITOP HOBOIO OKHA. B 3TOM ciyyae, nydmuM penre-
HMEM BbIX0z1a u3 WM_CREATE OyjeT nepe/iadya ynpasjieHUs Ha 00paboTKy 110 yMOJIYaHHUIO.

Onpenenenne pazmepa okHa WM_SIZE

310 BTOpOE COOOIIEHHE, KOTOpOe Moay4aeT pyHKIUs OKHA rmocie co3manus. Kpome To-
ro, OHO MOCTYHAeT BCAKUN pa3, KOTia MOJIb30BaTeNb YKe U3MEHUI pa3Mephl OKHA (B OTIHUYHUE OT
WM_SIZING, KOTOPOE CUTHAIM3MPYET O TOM, YTO IOJIb30BaTEIb MEHAET pa3sMephbl okHa). Co-
oOlIeHue mepeaeTcs yepe3 ouepeib COOOIIEeHUH.

Windows npuioxeHue, Kak MpaBUiIo, HE 3HAET 3apaHee pa3MepoB CBOMX OKOH. K Tomy
e B JTI000M MOMEHT 3TH pa3Mepbl MOKHO U3MEHUTD, HAlPUMeEp, MIPH MOMOIIX MbId. [ToaTtomy
IPUIJIOKEHUE JT0JKHO ObITh TOTOBBIM K TAKOMY U3MEHEHHUIO.

JlononHuTeNbHBIE TApAMETPBI COOOIIEHUS HeCyT HH(GOPMAIIUIO O HOBBIX pa3Mepax OKHa
U 0 croco0e, KOTOPhIM OHO M3MEHHIIO pa3Mep, a UMEHHO: WParam cool1aeT o crocode n3me-
HeHMs pasmepoB. OcoOblli MHTEpEC NPEACTABIAOT 3HadeHus SIZE MAXIMIZED wu
SIZE MINIMIZED, 4TO Jae€T BO3MOKHOCTH OPraHM30BaTh COOCTBEHHYIO OOpabOTKy cuTya-
LM, KOI/1a OKHO paclaxHyTO Ha BECh DKPaH MM MUHUMH3UPOBaHO. Miajliee CI0BO ImapaMerpa
1Param coo0Imaer 0 HOBOM IIMPHUHE KIMEHTCKOM 4acTH OKHa, a CTapllee CJI0BO —O HOBOM BbI-
CoTe.

Tunnunoe ucnons3opanne WM_SIZE — MOCBUIKA OKHOM CaMOMYy ce0e cOoOOLIeHHs O Iie-
PEPUCOBKE TOJIBKO U3MEHEHHOW YacTu OKHa. Kak 3To clienars — Mbl pacCMOTPUM B CIIELYIOILEM
COOOILIEHU Y.

Jlns Toro, 4ToObl aBTOMAaTHYECKU TMEPEPUCOBLIBATACH 8¢ KIIMEHTCKAs YacTh OKHA MPHU
W3MEHEHUU €ro pa3sMepoB, MPHU PETUCTPALMM KJIAcCa OKHA OIpPENEIUTEe II0JIe CTHIICH:
wc.style = CS_HREDRAW | CS_VREDRAW;

HyxHo 3amMeTHTh, YTO y3HATh TEKYyIIHE pa3Mepbl KIMEHTCKON YacTH OKHa B JII0OOM 00-
paboTurKe MOXXHO BbI3BaB (yHKIMI0 API:

GetClientRect (HWND hWnd, RECT* l1lpRect)
KOTOpas 3aloIHA€eT 10 CTpYKTypsl RECT 11t OKHA ¢ 1eCKpunropom hWnd.

Orobpaxenue cogepxumoro okna WM_PAINT

O6pabotka coobmenns WM PAINT kpaiine BaxkHa Juii Windows mporpaMMUpOBaHHS.
HyXHO NOMHHUTB, YTO B MYJIbTHUIIPOTPAMMHON ONEPALIMOHHON CHCTEME B JII000H MOMEHT MOKET
noTpe0oBaThCs MEePepUCcCOBKa JTHOO0T0, Jake HEAaKTUBHOTO OKHa. IIpoie Bcero 3To MOXXHO cfe-
JaTh, COCPEIOTOYMB BCIO pabOTy MO OTPUCOBKE B OJTHOM MECTE, KOTOPBIM U SBIIETCS 00paboT-
YUK COOOIICHHS WM _PAINT. Ot10 COOOIICHNE CUTHAIM3UPYET OKHY, YTO BCSA €ro pabouast 00-
JacTh MM HEKOTOpasi ee 4acTh CTAaHOBUTCA HenelcTBUTeNnbHOM (invalid), u ee cienyer nepepu-
COBaTh.

311ech HY)KHO TIOSICHUTD, YTO OKHO Pa3JeNIIeTCs] Ha HEKIMEHTCKYIO U pabouyio (KJIMEHT-
CKyr0) oOsmactu. K HEKITMEHTCKOW YacTH OTHOCUTCS 3arojIOBOK OKHa M ero oopamuienwue. [lepe-
pHCcoBKa 3Toil obnactu — 3a06ora Windows, MOCKOJIBKY ONEpalMoHHas CUcTeMa ‘‘3HaeT” O CTH-
JSIX KaKIOrO OKHA, & OHU TO U ONPEAEISAIOT, YTO HY)KHO HapUCOBaTh B HEKIMEHTCKOH 4YacTH.



13

Best BHYTpeHHSIS 4acTh OKHA OTHOCUTCSI K KJIIMEHTCKOM 00JacTH, BOT €€ TO MEPEPUCOBKY BBI U
JOJKHBI 3aIIpOrpaMMHMpoBaTh B oOpaboTunke WM PAINT, nockoibky Windows He MOXeT
3HATh, YETO XOYET KaXIbIii TPOTPAMMUCT.

Cnydan reneparuu coodmenuss WM PAINT
[lepeuncinuM OCHOBHBIE CHUTYallUU, KOT/Ia KIIMEHTCKas 00JIACTh CTAHOBHUTCS HEJICHCTBU-
TEJIbHOM.

— Ilpu co3nanun OKHa HeJEeHCTBUTENbHA BCsA ero padodas obnacts. CooOmenne WM _PAINT
MOMEIIAETCSI B OYepelb COOOIIEHWH, KOrJa MPHIOKECHHE BBI3BIBACT  (DYHKIUIO
UpdateWindow ().

— VBenuyeHue (HO He YMEHblIeHHe!) pa3MepoB OKHA, B CTHJIE Kjlacca KOTOPOro 3aJaHbl (ia-
ru CS_HREDRAW u CS_VREDRAW, NpUBOJUT K TOMY, YTO BCsi pabouas 00NacTh Takxke
CTAHOBUTCS HEACUCTBUTENbHOM. OmnepaliioHHasi CUCTEMa BCJIEN 3a 3TUM IOCHUIAET B OYe-
penb coobmenue WM_PAINT.

— Ilonp30Barens MUHMMHU3UPYET OKHO IPOrpaMMBbl, a 3aTEM BHOBb BOCCTAHABIIMBAET €r0 110
npexkHero pazmepa. OmnepalmoHHasi CUCTEMa HE COXpaHSEeT coAepKuMoe padoueit o0nactu
KaXKJ0T0 OKHA, TIOCKOJIBKY B rpagUuecKoii cpesie 3To ObUIO OBl CIIMINTKOM HakKJIaaHO. Bmecto
storo Windows oOBsBISET HENECHCTBUTENBHON BCIO KIMEHTCKYIO OOJIACTh OKHA, a 3aTeM
OKOHHas MpoLeaypa nojy4aeT coo0IIeHnE WM_PAINT u caMa BOCCTAHABJIMBACT COJACPIKHU-
MO€ OKHa.

— Bo Bpemst nepemeriennst okoH Windows He COXpaHseT Ty 4acTh OKHA, KOTOpas IepeKphIBa-
eTcs apyrumu okHamu. Korma ke 3Ta 9acTh mo3xe oTKpbiBaeTcsi, Windows BHOBb OTMEYaeT
9Ty 00JIaCTh KaK HEJACHCTBUTENbHYIO, @ (DYHKIMS OKHA IOJIy9aeT cOoOIeHuE WM _PAINT
JUI BOCCTAHOBJIEHUS CONEPKUMOTr0 OKHA.

— Ecnu mpu 06paboTtke m000r0 coobimenust TpedyeTcss K3BMEHUTh COJIEPKMMOE OKHA, TO MPHU-
JIO’)KEHUE MOKeT OOBSABUTH JHOOYI0 00J1aCTh COOCTBEHHOTO OKHAa HEJEHCTBUTENBHOM mpu
nomomu ¢pyHkunu InvalidateRect (), a 3areM coobmmuts Windows, 4To HEOOXO0AUMO
MepPepUCcOBaTh Ty YacTh, BbI3BaB (pyHKIMIO UpdateWindow ().

Oynaknus InvalidateRect () o0bsBICHA CIEAYIOMINM 00pa3oM:
void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
IlepBbIil mapaMeTp — IECKPUNTOP OKHA, /Il KOTOPOTO BBINOJHAETCS onepanus. Bropoi
— yKa3aTenab Ha CTPYKTypy Tuna RECT, omnpeaessionlylo MpsMOYTrolbHYI 00J1acTb, MOJJIexka-
nryro ooHoBneHut0. Eciu ykazarens paBeH NULL, BCSl KIIMEHTCKasi 00J1acTh OOBSBIISAECTCS HEACH-
cTBUTENbHON. TpeTuii mapamerp yka3blBaeT Ha HEOOXOJIMMOCTh CTUpaHUs (pOHA OKHa, €CIM OH
3aJ1aH Kak TRUE, (bOH OKHa MOJJICKUT CTUPAHHUIO.

Ocob6ennoctb cooduennss WM_PAINT

IlepBas ocobenHocTh co00mEHNs WM _PAINT COCTOMUT B TOM, YTO OHO SBJISIETCS HU3KO-
npuoputeTHbIM. OrnepanoHHas cucTeMa MOMEIAeT ero B ouepe/ib COOOUIEHUI TOIbKO TOr/a,
KOTJ]a TaM HET JAPYruX HeoOpabOTaHHBIX COOOIIEHUI.

Bropas ocobenHocTs — coobmienne WM_PAINT akKyMyJlUpYyeTCs CUCTEMOM. DTO 3Ha-
YUT, YTO €CIIM B OKHE OOBSIBIECHBI HECKOJIBKO 00IacTeH, MOIekAaIMX OOHOBICHUIO, TO MPHIIO-
’KEHHE TI0JTy4aeT TOJBKO 01HO cooOimenne WM _PAINT, B KOTOPOM ONpEZEIeHa CyMMapHas He-
neificTBUTeNbHas 00acTh, OXBATHIBAIOIIAsI BCE YKAa3aHHbBIE YACTH.

[TpaBuna o6pabotkn WM _PAINT
O6paboTtka coobOmenns WM _PAINT 6cec0a HA4MHAETCS C  BbI30BA  (QYHKIUM
BeginPaint (), a 3akaHunBaeTcs — BbI30BOM QyHKIMU EndPaint ().
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OyHkiua BeginPaint () umeeT npoTOTHII:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)

[lepBblii mapameTp — JAECKPUOTOP OKHA, a BTOPOM — YyKas3aTelb Ha CTPYKTYpPY
PAINTSTRUCT, nojisi KOTOpO# cojaepraT WHpopMaIuio, Mojae3Hyro Ijis MpoBeaeHUs mpodec-
CHOHAJILHOM OTPHUCOBKH B paboueil obmactu okHa. Tak, mojse RECT rcPaint npejicraBiser
INPsIMOYTOJIBHUK, OXBAaThIBAIOUIMI Bce 00lacTh OKHa, TpeOyroluue mnepeprucoBku. OrpaHuduB
CBOM JICHCTBUSI TIO PHCOBAHHUIO TOJIBKO ATOH MPSMOYToJbHOW 00IACThIO, MPUIIOKEHHUE, HECO-
MHEHHO, YCKOPAET IPOLECC IEPEPUCOBKHU.

[Tpu o6paboTke BhI30Ba BeginPaint (), Windows oOHOBIsICT [MiH He 0OHO8IsIem, ITO
3aBHCHUT OT MOCJIEAHET0 TapaMeTpa, ¢ KOTOpbIM Obl1a BbI3BaHa PpyHKIMI InvalidateRect ()
nepen 3TuM| pon pabouei 06JaCTH € TOMOIIBIO KUCTH, KOTOPAast YKa3blBajach MpU PErUCTpaLun
kiacca okHa. [lonie £fErase crpykrypsl PAINTSTRUCT yKka3blBacT NMPOU3BEIICHO JIM MEepeKpa-
mBaHue (oHA KIMEHTCKON 00JIACTH WM HEeT. 3HaHHE 3TOr0 MOXKET ObITh MOJIE3HBIM, UTOOBI HE
JieNiaTh MMOBTOPHOM 3aKpacku B 00paboTIHKe.

Bosspamaembim 3HaueHneM BeginPaint () sBiIseTCS JECKPUNITOP KOHTEKCTA YCTPOM-
CTBa. DTOT JECKPHUIITOP HEOOXOIUM ISl BBIBOJIA B pabouyro 00iacTh TekcTa u rpaduku. 3ame-
TUM, 4YTO IPU HCIOJB30BAHUMU JAHHOTO JECKPUIITOPAa KOHTEKCTAa YCTPOMCTBA IPUIIOKEHUE HE
MO’KET PUCOBATh BHE KIIMEHTCKOM 00IacTH.

Oynkuua EndPaint (), npuHuMaromas Te ke mapaMmerpsl, 4To M1 BeginPaint (),
BBITIOJHSET 00s3aTEIbHOE OCBOOOXKIIEHUE JIECKPUIITOpA KOHTEKCTa ycTpoiicTBa. OOpaboTumk
WM_PAINT 3aKkaHYMBACTCSl BBI30BOM 3TOH Q)yHKuHI/I.

OtpucoBka BHe WM_PAINT

Oyuknuu BeginPaint () u EndPaint () ucnons3ylorcs moabko B 00paboTUHKe
WM_PAINT. HyxxHO BOoCnONb30BaThest Apyrumu pynkuusamu Win32 API, ecim Bamemy npuio-
JKEHHIO TPEOYETCs IONTyINTh KOHTEKCT YCTPOMCTBA KIMEHTCKOM 001acTn okHa 6He WM_PAINT.
[TpumepHBIii pparMeHT TaKOTo KOJ1a OKEH BBITJISICTh CIEIYIOIIUM 00pazoM:

// TIOyUMThH KOHTEKCT
HDC hDC = GetDC (hWnd) ;
// omepauuM C OEeCKPUITOPOM KOHTEKCTa
// M ero OoCBODOXIEHME
ReleaseDC (hWnd, hDC) ;

[Tocne monydyeHus: KOHTEKCTa M BBIMOJIHEHUS KaKUX-THO0O omeparuil, ero o0s3aTesbHO
HYXHO 0CcBOOOINTH MocpeAcTBOM (pyHKIMN ReleaseDC ().

CucTtemMHble METPUKH
MeTpuku CHCTEeMHBIX KOMIOHEHT Windows MOKHO OIPENeTUTh MPU MOMOIIN (YHKITUU
int GetSystemMetrics (int nIndex)

EnvHCTBEHHBIN apryMeHT 3Toi (pYHKIIMH 337aeT MapameTp, 3HaYeHHe KOTOPOro HE0OX0-
JIUMO OTIPEJINTUTh. 3HaUeHUEe TpeOyeMoro mapamMmeTpa Bo3BpalaeTcs TaHHOW (DyHKITHEH.

Jlns ompeneneHus TOTO WM MHOTO KOMIIOHEHTa B 3arojoBOYHbBIX (aitmax Windows
VIMEIOTCSA KOHCTAHTHI ¢ IpeukcoM SM . 371eCh EPEUNCIIEHbl HEKOTOPHIE U3 HUX:

SM_CXCURSOR , SM_CYCURSOR — IIHMPHHA U BBICOTA KypCopa.

SM CXICON, SM_CYICON — mupHHA U BBICOTA ITUKTOTPAMMBI.

SM_CXSCREEN, SM_CYSCREEN — pa3penicHie dKpaHa.

SM_CYCAPTION — BbICOTA 3aroJiOBKa OKHa.

SM_CYMENU — BbICOTa OJHOM CTPOKH B MOJIOCE MEHIO.

SM_CYHSCROLL — BBICOTa TOPH30HTAIBHOMN IIOJIOCHI IPOKPYTKH.

SM_CXVSCROLL — IIMPHHA BEPTUKATBHOM MOJIOCHI IPOKPYTKH.
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Ornpenenenne pacnonoxenus okua WM_MOVE

IIpu o6cyxaennn coobuiennss WM_SIZE ObUIO OKa3aHO, KaK CIENyeT ONpeIeNaTh pas-
Mepsl OKHa. [[pyras BakHas 3a7a4a — ONpPEECIICHUE PAaCIIONOKEHNs OKHA HAa SKPAHE.

IIpu 3a6epuienuu nepemenieHns OKHa €ro (GyHKIUS MOJIy4aeT coodmenne WM_MOVE (B
OTIIMYKE OT cooOuieHnss WM_MOVING, KOTOpOE IOCTYNAET 60 6pems NEPEMEILEHN), 3 BMECTE C
HUM — HOBBIE KOOPJWHATHI OKHA B mapaMeTpe 1Param:

xPos = LOWORD (1lParam) ;
yPos = HIWORD (lParam);

JI71si OKOH, MMEIOIINX CTHIIN WS_OVERLAPPED u WS__POPUP, KOOPJAMHATHI OTCUUTHI-
BAIOTCs OT BEPXHErO JIEBOTrO yriia 3kpana. s oxoH ctuist WS_CHILD 5TH KOOPAMHATHLI OTCYM-
TBIBAIOTCSI OT BEPXHETO JICBOT'O YIJIa BHYTPEHHEH 00J1aCTH POJIUTEIBLCKOTO OKHA.

B mo6om 06paboTunke, a He TOIbKO B WM_MOVE, MOXHO y3HAaTh PacCIIOJIOKXCHUE OKHA
Ha DKpaHe C OMOIIbIO (PYHKIIMH

GetWindowRect (HWND hWnd, RECT* lpRect)

KOTOpas 3aIoJHSET MO CTPYKTypbl RECT TEKyIIMMHU KOOPAWHATAMHU OKHA C JIECKPHII-
TOopoM hWnd.

2.3. Ilouck nyTeii NpepbIBaHUSA NMpPoLecca KONUPOBAHUSA JAHHBIX 3HAYMTEIbLHOI0 00beMa

3apanme. Co3nath npuiokeHue, B pabodeil 001acTH OKHA KOTOPOrO BBIBOJAUTCS H30-
OpakeHHe MEepEIUIeTeHHBIX MosIocoK. LIlnprHa MoJ0CoK U pacCTOSIHUE MEXy MOJIOCKaMHU JOJIK-
HO ObITh paBHO h. Mcnonb3oBats coobumerne WM SIZING, npenstcTBysi yMEHbIIEHUIO pa3Me-
POB OKHa 0 MUHAMAJIBHO 3a/IaHHBIX.

IHosicHeHus1 M yKa3aHM.

3T0 BTOpOE COOOILEHHE, KOTOpOe Moay4aeT (pyHKIUs OKHA mocie co3aanus. Kpome to-
ro, OHO MOCTYNAET BCAKUN pa3, KOr/ia M0JIb30BaTeNb yKE U3MEHWJ pa3Mephl OKHA (B OTJIMYHE OT
WM _SIZING, KOTOPOE CHTHAIM3UPYET O TOM, YTO IOJE30BaTeIb MEHAET pa3Mepsl okHa). Co-
oO1eHre repeaaeTcs uepes ouepeib COOOIICHUH.

Windows npunoxeHue, Kak MpaBUiIo, HE 3HACT 3apaHee pa3MepoB cBoUX OKOH. K Tomy
e B JII000W MOMEHT 3TU pa3Mepbl MO>KHO M3MEHUTh, HAaIpUMeEp, IpU MOMOLIH MblH. [loaTomy
NPUII0KEHUE TOJIKHO ObITh TOTOBBIM K TAKOMY U3MEHEHHUIO.

JlononHUTENBbHBIE TApAMETPBI COOOIIEHUSI HECYT UH(GOPMAIIMIO O HOBBIX pa3Mepax OKHa
U 0 crioco0e, KOTOPhIM OHO M3MEHHWIIO pa3Mep, a UMEHHO: wParam coolIiaeT o crnocode n3me-
HeHMs pasmepoB. OcoOblli MHTEpEC TNPEACTABIAKOT 3HadeHus SIZE MAXIMIZED wu
SIZE MINIMIZED, uYTO JaeT BO3MOXKHOCTh OPTaHM30BaTh COOCTBEHHYIO OOpabOTKYy CHTya-
LU, KOI1a OKHO paclaxHyTo Ha BECh DKPaH UM MUHUMH3UPOBaHO. Miajliee CI0BO IapaMerpa
1Param coo0maer o HOBOM MIMPHHE KIMEHTCKOW YacTHU OKHA, a cTapllee CIOBO —O HOBOW BBI-
coTe.

Tunnunoe ncnons3zoBanne WM_SIZE — NOCHUIKA OKHOM caMoMy cebe cooOmeHus o 1e-
PEPUCOBKE TOJIBKO M3MEHEHHOM 4acTh OKHa. Kak 3To caenars — Mbl pacCCMOTPHUM B CIEAYIOLIEM
COOOIIeHUN.

Jlns Toro, 4ToObl aBTOMAaTHUUYECKU MEPEPHUCOBBIBAIACH 8¢S KIIMEHTCKAasl 4YacTh OKHA NpHU
U3MEHEHUU €ro pa3sMepoB, IMPHU PETUCTpAlMM Kijlacca OKHA OIpEACNIMTE II0JIe CTUIIEH:
wc.style = CS_HREDRAW | CS_VREDRAW;

HyHO 3amMeTHTh, YTO y3HATh TEKYIIHE pa3Mepbl KIMEHTCKOM 4acTu OKHa B JIIOOOM 00-
paboTunke MOXHO BbI3BaB PpyHKIHI0 API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpAasi 3aI0JHAET MOJIs CTPYKTYpbl RECT 11 OKHA ¢ AecKpuntopoM hWnd.
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2.4. OcoGeHHOCTH 32XBaTAa 0JIOKOB IaMATH 00J1ee 0JHOr0 Meradaiura

3aganme. Co31aTh NPUIOKEHHUE, B pabOUeil 00JIaCTH OKHA KOTOPOTO BBIBOIMTCS CTPOKA
"I'padux ¢pynkuun Cos(x) st X oT -2*1 10 2* " 1 n3obpakenue sroro rpaduka. [Ipu nsmene-
HUH pa3MepOB OKHA pa3Mep n300pakeHus rpaduka JOJDKHO MacIITaOupOBaThCS.

IMosicHeHUs U YKAa3aHUA.

OrobOpaxenue coaepxumoro okna WM_PAINT

O6pabotka cooOmennss WM_PAINT kpaiine Baxkna 1 Windows nporpaMMUpOBaHus.
Hy»XHO MOMHUTB, YTO B MYJIbTUIIPOTPAMMHOM ONIEPAIIHOHHON CUCTEME B JTFOO0H MOMEHT MOXKET
noTpedoBaThCs MEpepuCcOBKa JTHOO0T0, Jake HEAKTUBHOTO OKHa. IIpoie Bcero 3To MOXXHO cre-
JaTh, COCPEIOTOUYHB BCIO pabOTy MO OTPHCOBKE B OJTHOM MECTE, KOTOPHIM U sIBISIETCs 00padoT-
4pK cooOmenus WM_PAINT. D10 cOOOIICHUE CHTHAIM3UPYET OKHY, 4TO BCsA €ro pabodas o0-
JacTh WM HEKOTOpAsi €€ YacTh CTAaHOBUTCA HeneicTBuTenbHOM (invalid), u ee cienyer nepepu-
COBATh.

31ech HY)KHO TIOSICHUTD, YTO OKHO Pa3JeNsIeTCs] Ha HEKIMEHTCKYIO U pabouyro (KJIMEHT-
cKyr) obnactu. K HEeKIIMEHTCKOI YyacTh OTHOCHTCSI 3ar0JIOBOK OKHA M ero oopamiienue. [lepe-
pucoBka 3Toi obnactu — 3a0ota Windows, IMOCKOJIbKY OIEpAIlMOHHAS CUCTEMa ‘3HACT” O CTH-
JSIX KKIOTO OKHA, & OHU TO U ONPEACISIOT, YTO HY)KHO HapUCOBaTh B HEKIMCHTCKOM YacTH.
Bcest BHyTpeHHSIST 4acTh OKHA OTHOCHTCSI K KJIIMEHTCKOW 00JacTH, BOT €€ TO IEePEPUCOBKY BB U
JIOJKHBI 3aIIpOorpaMMHMpoBaTh B oOpaboTunke WM PAINT, nockoiabky Windows He MoxeT
3HATh, YETO XO0YET KaXIbIi MIPOrPaMMHUCT.

Cnydau renepanuu coobmienuss WM_PAINT
[lepeuncnuM OCHOBHBIE CHUTYallUU, KOT/Ia KIMEHTCKas 00JIaCTh CTAaHOBUTCS HENEWUCTBU-
TEJIbHOM.

— Ilpu co3nanuy OKHaA HEAEHCTBUTEIBHA BCS €r0 pa6oqa$[ o0macte. CooOl1ieHue WM_PAINT
MOMEINIAeTCsl B OuYepelb COOOIIECHMI, KOTJa NPUIOKEHHE BbBI3BIBACT  (YHKIIMIO
UpdateWindow ().

— VYBenuyeHue (HO HE YMEHbIIIEHHE!) pa3MepoOB OKHA, B CTHJIE KJIacca KOTOPOTO 3a7aHbl (iia-
ru CS_HREDRAW u CS_VREDRAW, NpUBOJUT K TOMY, YTO BCA pabouas 0ONacTh Takxke
CTAHOBUTCS HeAeUCTBUTENbHOU. OnepallMoHHAasi CUCTEMA BCIIEN 32 3TUM IOCHUIAET B OYe-
penb coobmenne WM_PAINT.

— Ilonp3oBaTenh MUHUMH3UPYET OKHO MPOTPaMMBbI, a 3aT€éM BHOBb BOCCTaHABIMBAET €r0 JI0
npexkHero pasmepa. OnepalmoHHasi CUCTEMa HE COXpaHsSEeT coAepKuMoe padouelt obnactu
Ka)KI0ro OKHA, TOCKOJIBKY B rpaguuecKoit cpeie 3To ObLIO OBl CIMIIKOM HakiIaaHo. Bmecto
storo Windows oOBSBIsSET HEACHCTBUTEIHLHON BCIO KIMEHTCKYIO 00JIaCTh OKHA, a 3aTeM
OKOHHas Npoleaypa noxydaer coodmenre WM PAINT u caMa BOCCTAHABJIMBACT COMEPIKHU-
MO€ OKHa.

— Bo Bpemst nepemerienus okoH Windows He COXpaHseT Ty 4acTh OKHA, KOTOpasi IepeKphIBa-
ercst IpyrumMu okHamu. Kora e 3Ta 9acth mo3xe oTkpbiBaeTcs, Windows BHOBb OTMEUAET
9Ty 00NacTh Kak HEJEHCTBHUTENBHYIO, a (QyHKIMA OKHA moiydaeT cooOmenne WM PAINT
JUUISl BOCCTAHOBJICHHSI COJIEP’)KMMOTO OKHa.

— Ecnu mpu 06paboTke m060ro coodiieHus TpedyeTcs M3MEHUTh COJIePKUMOE OKHA, TO TPH-
JIO)KEHUE MOXKET OOBSBUTH JIOOYIO 00JACTh COOCTBEHHOTO OKHA HEIEHCTBUTENBHON MpuU
nomotnu pyHkiuu InvalidateRect (), a 3atem coobmute Windows, 4To HEOOXOIUMO
NepepucoBaTh Ty YacTb, BbI3BaB (pyHK1MIO UpdateWindow ().

Oyuknus InvalidateRect () 00BsBICHA CIASAYIONINM 00pa3oM:
void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
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IlepBbIil mapaMeTp — IECKPUITOP OKHA, U1l KOTOPOT'O BBIMNOJHAETCA onepanus. Bropoin
— yKazaTelb Ha CTPYKTypy Tuna RECT, onpeensionlyio MpsiMOyrojdbHYI0 00JacTb, MOJAJIeKa-
nryro ooHoBneHuto. Eciin ykaszarens paBeH NULL, B KIIMEHTCKAst 00J1aCTh OOBSBIISICTCS HEACH-
CTBUTENBbHOH. TpeTuil mapaMeTp yka3blBaeT Ha HEOOXOAMMOCTb CTHpaHHUS (POHA OKHA, €CIIM OH
3a1aH kak TRUE, (hOH OKHa MMOJJICKUT CTUPAHUIO.

Ocob6ennoctb cooduiennss WM_PAINT

Ilepsas ocobenHocTh co0OmEeHs WM _PAINT COCTOUT B TOM, YTO OHO SIBJISIETCS HU3KO-
npuoputeTHbIM. OrnepanMoHHasi CUCTeMa MOMEIIAET ero B 04epe/ib COOOIICHHI TOJIBKO TOr/a,
KOT/Ia TaM HET JPYruX HeoOpaboTaHHBIX COOOIIEHUH.

Bropas oco6eHHOCTE — cooOmenne WM_PAINT akKyMyJlupyeTCs CHCTEMOM. DTO 3Ha-
YHUT, YTO €CJIM B OKHE OOBSBIEHBI HECKOJIbKO 00JacTel, MoyIeKalux 0OHOBIEHUIO, TO TIPUIIO-
JKEHUE€ MOJIy4aeT TOIbKO OJHO coo0IIeHne WM_PAINT, B KOTOPOM OIpe/IClieHa CyMMapHas He-
JIeMCTBUTENIbHAS 00JIaCTh, OXBATHIBAIOIIASl BCE YKAa3aHHBIC YACTH.

[TpaBuna o6paborkn WM_PAINT

O6paboTka cooOmenns WM PAINT 6cec0a HayMHAeTCs C BbI30Ba (YHKLUM
BeginPaint (), a 3akanunBaeTcs — BbI30BOM GyHKIMU EndPaint ().

OyHkiusa BeginPaint () umeer npoTOTUIIL:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)

IlepBbIii mapameTp — JAECKPUOTOP OKHA, a BTOPOM — YyKasaTelnb Ha CTPYKTYpPY
PAINTSTRUCT, nojs KOTOPOW cojaepikarT WH(OPMAINIO, MOJIC3HYIO ISl TIPOBEACHHS Mpodec-
CHOHAJIBHOW OTPUCOBKH B pabodyeil obmactu okHa. Tak, mone RECT rcPaint mpencrasiser
MPSIMOYTOJIBHUK, OXBATHIBAIOIIMK BCE 00JIacTH OKHA, TpeOyromue mnepepucoBku. OrpaHUYUB
CBOM JIEMCTBUS MO PHCOBAHHUIO TOJIBKO ATOH MPSAMOYTojJbHOW 00IaCThIO, MPUIIOKEHUE, HECO-
MHEHHO, YCKOPSIET ITPOLIECC IIEPEPUCOBKH.

[Tpu oOpaboTke BbI30Ba BeginPaint (), Windows oOHOBIsIET [WiH He 0OHO8Is1em, ITO
3aBHCHUT OT MOCJIEAHEr0 apaMeTpa, ¢ KOTOpbIM Obli1a BbI3BaHa QyHKIMSA InvalidateRect ()
nepen 3TUM| poH padoueit 00JaCTH € TOMOIIBIO KUCTH, KOTOpasi yKa3bIBaJlach MPU PETUCTPALIUU
kiacca okHa. [lonie fErase crpykrypsl PAINTSTRUCT yKka3bIBacT NMPOU3BEIICHO JIU MEpEeKpa-
muBaHue GOHA KIMEHTCKON 00JIaCTH WM HET. 3HaHUE 3TOr0 MOXKET OBbITh MOJIE3HBIM, YTOOBI HE
JienaTh MOBTOPHOM 3aKpacku B 00paboTUHKe.

BosspaiaemsIM 3HayeHHEM BeginPaint () sABisgeTCS AECKPUNITOP KOHTEKCTA YCTPOU-
CTBa. DTOT JIECKPUIITOP HEOOXOUM Il BbIBOJIa B pabouyto 00aacTh TekcTa u rpaduku. 3ame-
THM, YTO IPU MCIHOJIb30BAaHUHU JAHHOTO JIECKPHUITOpPA KOHTEKCTAa YCTPOMCTBA NMPUIIOKEHUE HE
MOYKET PHCOBaTh BHE KIIMEHTCKON 00JIaCTH.

Oyukuua EndPaint (), npuHuMaromas Te ke mapaMmerpsl, uro 1 BeginPaint (),
BBITIOJTHSIET 00s3aTeIbHOE OCBOOOXKJICHHE JECKPUINITOpa KOHTEKCTa ycTpoicTBa. OOpaboT4HK
WM _PAINT 3aKaH4YMBAETCs BBI30BOM DTON byHKIINH.

OtpucoBka BHe WM_PAINT

Oyuknun BeginPaint () u EndPaint () ucCnons3yloTcss moabko B 00paboTdmke
WM_PAINT. HyxHO Bocnonb3oBaThcs ApyruMu QyHkuuamu Win32 API, ecin Bamemy npuio-
KEHUIO0 TPEOYETCS MOTYyUYUTh KOHTEKCT YCTPOMCTBA KIMEHTCKOW 00JIACTH OKHA GHe WM _PAINT.
[TpumepHBIii pparMeHT TaKOro KoJia JOKEH BBITJISACTD CIeIYIOIIMM 00pazoM:

// TIOJIyuUMThL KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauuu C OECKPUITOPOM KOHTEKCTAa
// u ero ocBOBOXIeHME

ReleaseDC (hwWnd, hDC);
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[Tocne momydeHus] KOHTEKCTA W BBHITIOJHEHHS KaKUX-TMOO OIEepaiuii, ero 00s13aTeIbHO
HY>KHO 0CBOOOAHTH mocpeacTBoM (pyHKIIMM ReleaseDC ().

2.5. HpneM H nepeaavya 1aHHbIX HAa OCHOBE 6J10Kl/lpyeMLIX COKETOB

3ananme. Co31aTh NPUIIOKEHHE, B OKHE KOTOPOTO MPH HAXATUU KJIABHIL-CTPEJIOK BBIBO-
JUTCSI MapLIpyT, 3aJaBaeMblil nosab3oBaTesieM. [locie HaxaTus kinasumu "Enter” mo 3agaHHOMYy
MapuIpyTy OonpeaesseTcs KpaTyaiuii myTb, KOTOPbIA BEIBOJUTCS APYTUM LIBETOM.

ITosicHeHust U yKka3aHHUs.

Apxutektypa Windows, OCHOBaHHasi Ha COOOLEHMSIX, UieaabHa Uil paboThl C KiIaBUa-
Typoi. I[IpuiioskeHne y3HaeT 0 HaXaTHUsAX KJIABHUII MOCPEICTBOM COOOIEHHH, KOTOphIe OChLIa-
IOTCSl OKOHHOM mpouenype. Korna mosnb3oBaress HaXXKMMaeT M OTIYCKAeT KJIABHUIIM, JpaiBep
KJIaBUATYphI TiepenaeT 3Ty uHpopMmaiuio B Windows, KoTopasi coxpaHseT JaHHYI HH(pOpMa-
LIUIO B CUCIEMHOLL 04epedu coobujeHull, a OTTY/1a — B OUepe/b COOOIEHUI OKHA MPUIIOKEHUSL.

Ho xakoro okua? OTBeT — OKHa, UMEIOIIETO oKyc 6600a. CMBICI 3TOTO IBYXCTYIEHYA-
TOTO Mpoliecca — COXpaHEHUE COOOLIEHUH B CUCTEMHOM ouepeu COOOICHUI U JaybHeimas ux
nepegadya B ouepesib COOOIIEHNN NPUIIOKEHUST — B CUHXpOHU3aUMU. Eciu noib3oBaTenb HaxH-
MaeT KJIaBUIIM KJIaBUATypbl ObICTpee, YeM MPUIIOKEHHE MOXKET 00padaThiBaTh MOCTYHAIOIIYIO
uHpopmanuto, Windows coxpanser HH(GOpPMAIUIO O JOMOJHUTEIHHBIX HAXKATHAX KIABUII B
CHUCTEMHOM ouyepean COOOLICHUH.

OnHO W3 JOTOJIHUTENBHBIX HAXKATH MOXKET OBITh MEpeKItoYeHrneM QoKyca BBOJA Ha
JpYryio mporpaMmy. 3HauuT MHMOPMALHMIO O MOCIEAYIOIIUX HaXaTHIX CIEAyeT HalpaBlsiTh
OKHY JIPYTrOro IpUJI0KEHUS.

HMeHHO TakuM 00pa3oM omnepallioHHas CUCTEMa KOPPEKTHO CHUHXPOHU3UPYET COOBITUS
KJIAaBUATYPBI.

Jlis oTpakeHHs pa3IUYHBIX cOOBITUH KiaBUaTypbl, Windows mochuIaeT nporpamme Bo-
CeMb pa3IMuHbIX cooOmeHui. [Ipunoxennst BojgHe MOTYT UTHOPUPOBAaTh MHOTHE U3 HUX. Kpo-
M€ TOrO, B OOJIBLIIMHCTBE CIy4aeB B ATUX COOOIIEHUSX OT KJIaBHATYPhl COAEPIKUTCS 3HAUUTENb-
HO OoJIbllIE 3aKOJUPOBAHHON MH(OPMALINY, YEM HYKHO MPHIIOKEHUIO. 3aJI0T YCIEIHON paboThl
C KJIaBUATYpOH — 3TO 3HaHHE TOT0, KaKKe COOOLICHNS BaXKHbI JUISI IPUIIOKEHHUS, @ KAKHE HET.

@dokyc BBOAA U aKTUBHOE OKHO

KnaBuatypa A0mKHa pa3ieisThCsl MEXIYy BCEMHU MPUIOKEHUSMHU, pabOTAIOIIMMU IO
Windows. HekoTopble npuiioKeHuss MOTyT UMETh OO0JIbIIIe OJJHOIO OKHA, M KJIaBHAaTypa JIO0JDKHA
pa3aensAThCS MEXIYy STUMH OKHaMH B PaMKax OJHOTO M TOTO ke mpuioxenus. Korma Ha xma-
BUAType HakaTa KJIaBMIIA, TOJbKO OJHA OKOHHAs MPOLESypa MOXKET MOJIY4YUTh cooOlIeHne o0
sToM. OKHO, KOTOpPOE B HACTOSIIEE BPEMs MOJTydaeT BCe KIIaBUATYPHBIE COOOIICHUS, IMEHYETCS
OKHOM, UMEIOIIUM (oKYC 66004a.

Konnenmnus ¢okyca BBOAa TeCHO CBs3aHa C KOHLeEMNUUEH axmueno2o oxHa. OKHO,
umeronee Gpokyc BBOAa — 3TO J1MO0 aKTUBHOE OKHO, TMOO JI0uepHee OKHO aKTUBHOTO OKHA.

OnpenenuTh aKTHBHOE OKHO JIOCTaTOYHO TIPOCTO:

— Windows BbIzieneT 3aroJIOBOK aKTHBHOT'O OKHa,

— €CJIM Y aKTUBHOTO OKHA BMECTO 3arojlOBKa MMEETCsl paMKa guanora, To Windows BbLAETSET
ee;

— €CJIM aKTUBHOE OKHO MUHUMH3HPOBAHO, TO Windows BEIIENSIET TEKCT 3aroJIOBKa B MaHEIH
3amad.

Ecnyu akTHBHOE OKHO MMHHMHU3UPOBAHO, TO OKHa ¢ GokycoM BBoja HeT. Windows mpo-
JIOJDKAET CJIaTh MPOTpaMMe COOOIIEHHs KIaBUATYphl, HO 3TH COOONICHHUS BBITJIAIAT MHAYE, YEM
COO0OIIeHNS, HAIIPaBJICHHBIE AKTUBHBIM U €Ille He MUHUMU3UPOBAHHBIM OKHAM.

Mosxno obOpabareiBaTh cooOumeHuss WM _SETFOCUS u WM_KILLFOCUS, 4ToObl ompe-
JEIUTh KaKoe OKHO MMeeT (POKYC BBOJA, OJHAKO ATH COOOIIECHUS HOCST YHUCTO MHPOPMUPYIO-
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muid xapakrep. IlporpamMmusiii uaTepderic Windows comepXut Be (yHKLIUH, TO3BOJSIOIINE
y3HATh WJIM U3MEHUTH OKHO, Biajeromiee Pokycom BBosa, — GetFocus () u SetFocus ().

["'eHepanyst KI1aBUATYpHBIX COOOIIEHUMN

Coo01eHus1, KOTOpbIe MPUIIOKEHHE TToiTydaeT 0T Windows 0 COOBITHSIX, OTHOCSIIMXCS K
KJIaBHAType, pa3nuvatorcs Ha annapammusie (keystrokes) u cumeonvuuie (characters). Takoe mo-
JIOKEHHUE COOTBETCTBYET JIBYM IPEIICTABICHUSIM O KJIaBUaType. Bo-TiepBhIX, Ki1aBUaTypy MOKHO
cunTaTh HaOOpOM KiIaBHII. B KilaBuaType uMeeTcst ToJIbKO ofHa KiaBuia <A>. Haxartue u oT-
MyCKaHUE TOW KJIABUIIM MPEICTABISIOT co00i ammapaTtHbie coObITHS. Bo-BTOPBIX, KiIaBUATypa
TaKXe ABISETCA YCTPOHCTBOM BBOJIA, TEHEPUPYIOIUM O0TOOpakaeMble CUMBOJIBL. Kitapumna <A>,
B 3aBUCUMOCTH OT cocTostHus kinaBum <Ctrl>, <Shift> u <CapsLock>, MmoxxeT ctarh UCTOUYHH-
KOM HECKOJIbKMX CUMBOJIOB. OOBIYHO, ’TUM CUMBOJIOM SIBJISIETCS CTpOYHAs, JaTHHCKasA ‘a’. Ecmu
e Hakata kinaBumnia <Shift> nim ycranosien pexxum <CapsLock™>, To 3TUM CUMBOJIOM SIBIISICT-
cs mporucHast ‘A’. Ecnm e Haxara kinaBuma <Ctrl>, stum cumBosiom Oynet <Ctrl+A>.

Jiis coueTaHui IBYX ammmapaTHbIX COOBITHI, KOTOPBIC TCHEPUPYIOT OTOOpakaeMble CUM-
BOJIbI, Windows IMOCBUIAaET MporpamMMe U arnmapatHble, i CHMBOJBbHBIE cooOmennus. Hekoropeie
KJIQBHIIU HE TEHEPUPYIOT CUMBOJIOB. DTO TaKHME KJIABUIIIH, KaK KJIABHIIHU NEPEKIFOYCHUS, PYHK-
[IMOHAIbHBIC KJIABHIIH, KJIABHIIHN YIIPABJICHUS KypCOPOM H CIEHalIbHbIC KIABHUILIW, HAIIPUMED,
<Insert> u <Delete>. Jlna Takux kmaBum Windows BeIpaOaThIBa€T TOJBKO aIllapaTHBIE CO00-
HICHUSI.

AnmapartHbie COOOIIEHHS

Korna nonp3oBatens HaxkumaeT kiaBuiny, Windows momeniaer B o4epeab OKHA, HMEIO-
mwero (Goxkyc BBoAa, b0 coobmenne WM_KEYDOWN, mu6o coobmenne WM _SYSKEYDOWN.
Korna sxe xmapumia ormyckaercsi, Windows noceuiaer B ouepess 1udo coodomenne WM _KEYUP,
oo coobmenre WM_SYSKEYUP. CooOmennss WM_SYS. . . BHIPaOaTHIBAIOTCA NIPU HAXKATUH
KJIABHIII B COYETAHHUH C KJIaBuIeil <Alt>.

Hrak, WM_KEYDOWN 1 WM_KEYUP 5TO HECHCTEMHBIE allllapaTHbIE COOOIIEHUS , a CUC-
TeMHbIC — WM_SYSKEYDOWN 1 WM_SYSKEYUP.

OOBIYHO COOOIIEHUSI O HAKAaTUU U OTIYCKAaHUU MOSABIAIOTCA mapamu. OJIHAKO, €ciu
MOJIb30BaTeNbh OCTABUT KJIABUIIY HAXXaTOM Tak, 4TOOBI BKIIFOUMIICS aBTOMOBTOp, TO Windows
TIOCBIIAET OKOHHOM Ipouenype cepuro coobumennii WM_KEYDOWN miu WM_SYSKEYDOWN u
monvko 00no coobmenne WM _KEYUP wim WM_SYSKEYUP, korja B KOHIE KOHIIOB KJIaBHMIIA
Oyner oTmylleHa. AmmapaTHble COOOIIEHUS KJIaBUATYpbl SBISIOTCS aCMHXPOHHBIMH COOOIIle-
HUSIMH, M CTAHOBSITCS B 0Yepeib COOOIIEHUI OKHA.

CucreMHBbI€ anmapaTHble COOOIMICHUS

WM _SYSKEYDOWN u WM _SYSKEYUP — CHUCTEMHBIE anmapaTHble cooOmieHus Oonee
BaxHBI U1t Windows, 4eM IS TPHUIIOKEHUH. DTH COOOIIECHUSI TCHEPUPYIOTCS TIPH HAKATHH
KJIQBUII B COUETaHWM C KiaBuied <Alt>. OHH BBI3BIBAIOT OMIIUU MEHIO MPOTPAMMBI WM CHC-
TEMHOTO MEHIO, WJIH HCITOJIB3YIOTCS JUIS CUCTEMHBIX (DYHKIIHH, TaKMX KaKk CMEHa aKTHBHOTO
npuioxenus no <Alt+Tab>.

[TporpaMMbl OOBIYHO UTHOPHPYIOT CHCTEMHBIC amlapaTHbIe COOOIIECHUS W MEePEeIaloT X
B ¢pyakuuio DefWindowProc (). OkoHHas mpoleypa B KOHIIE KOHIIOB MOTYy4YaeT IPYTUe co-
OOIICHMS, SIBJISIOIIAECS PEe3yJbTaTOM JTHX aIlllapaTHBIX COOOIICHHWN KIIABHATYPHI, HAIPHMED,
BBIOOp MEHIO.

Ecnu npunoxenue mpoBoauT 0O0paOOTKY CHCTEMHBIX amnmapaTHBIX COOOIICHHH, MOcCIe
ATOTO 0Os3amenvHo TiepenaBaiite ux B DefWindowProc (), uro6sr Windows Moria nucrosb-
30BaTh 3TU COOOIIEHHUS B CBOMX LeNsX. Eciau 3Toro He caenarb, TO MPOUCXOAUT HOAHASA ONOKU-
posKa ecex onepayuii ¢ K1aBuien <Alt>.
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Hecucremusble anmnapaTHble COOOIIEHUS

Jlnis KnmaBuI, KOTOPbIe HAKUMAIOTCS M OTIYCKAIOTCs 0e3 ydacTus kiaBumu <Alt>, reHe-
pUPYIOTCS HecUCTeMHBIE cOo0OmeHrss WM _KEYDOWN u WM_KEYUP. [Ipunoxenue MOXET HC-
II0JIb30BaTh MJIM HE MCIIOJIb30BaTh 3TU COOOIEHUs KIaBHATyphl. DTO HE BIMsET Ha padoTy ore-
PaLMOHHOM CUCTEMBI, MOCKOIBbKY Windows WX MOTHOCTHIO HTHOPHPYET.

buroskie mons mapamerpa IParam
Jlns BceX — CHCTEMHBIX M HECHCTEMHBIX — ammapaTHBIX COOOIIEHUN KJIaBHATYPhI 32-X
paspsinHas nepeMeHHas 1Param, mepegaBacMasi B OKOHHYIO MPOIEAYPY, COCTOUT U3 CIEAYIO-
IIUX ITOJIEH:
buter 3HaucHUE

00-15 | cuerunk moBTOpEeHUH (repeat count);

paBeH uncily HaxaTtui kiaBumu. B 6onpmmHeTBe cinyyaeB 1. Oanako, ecinu
KJIABHIIIA OCTAETCS HAXKaTOI, a OKOHHAsI POLIEAYpa HEAOCTaTOYHO OBICTPA, YTO-
061 00pabaThIBaTh 3TH COOOIICHHUS B TEMIIE aBTOMOBTOpa, To Windows o0beau-
HSIET HECKOJIBKO allapaTHBIX COOOIIEHUH O HAXKATUH KIIABHIIH B OJHO COOOIIe-
HHUE U COOTBETCTBEHHO YBEJIIMYMBACT CUCTUUK MOBTOPEHUi. [Ipy oTIycKkaHmu
KJIABHIIM CUETUYHK Bcerja 1.

16-23 | ckan-xkox OEM (Original Equipment Manufacturer scan code);
KOJI KJIABHATYPhI, TCHEPUPYEMBIM aIllapaTypoil KOMIbIOTEpA.
[Tpunoxenus Windows 06b14HO UTHOPHPYIOT ckaH-Koa OEM.

24 ¢uar pacmupenHoit kinasuatypsl (extended key flag);

ycTaHaBJIMBaeTcs B 1, eciiu cooOIIeHue KJIaBUaTyphl MOSIBUIIOCH ITPU paboTe ¢
JIOTIOJIHUTEIBHBIMY KJIaBUIIAMU PACIIMPEHHON KiaBuaTypsl IBM. Pacmpennas
KJIaBHaTypa UMeeT (PYHKIMOHAIbHbIE KJIaBUILU CBEPXY U OTJENbHYI0 KOMOUHU-
pOBaHHYIO 00JIaCTh KJIABHII YIIPaBJIEHUS KypcOpoM U nudp.

25-28  |3ape3epBHPOBAHO;

29 KOJT KOHTEKCTa (context code);

VYcranaBnuBaercs B 1, ecny HakaTa kiaBuia <Alt>. DTOT pa3psi Bceraa paBeH
1 115t cUCTEMHBIX anmnapaTHBIX cooOmeHui 1 0 1sl HECUCTEMHBIX anMapaTHbIX
COOOIIEHNH KIaBUATYyphl 33 HCKJIFOUYEHUEM OJTHOTO CITy4asi: €CJIM aKTHBHOE OKHO
MUHUMHU3HUPOBAHO, OHO HE UMEET (POKyca BBOJA, IPU ITOM 8Ce HAdCamus Kila-
BUIN BEIPa0aTeIBarOT cooOmenns WM SYSKEYDOWN u WM SYSKEYUP.

30 (briar mpeapIIyIIero COCTOSHUS KIaBUIIIN;
1 ecm KiTaBuIa ObUTA HAXaTa MepeJt ATHM,
31 ¢iar cocrossHUS KIaBuIH (transation state).

BupryanbHble KOABI KJIaBUIII

['opa3ngo Gosnee BakKHBIM IapaMeTPOM allapaTHBIX COOOIIEHWH KJIaBHATYphI SIBISIETCA
napamerp wParam. B atom mapamerpe comepikutTcs supmyanvhwiil ko0 kaasuwu (Virtual key
code), naeHTUPUIUPYIOMMN HAXKATYIO MJIM OTHYIICHHYIO KJIaBUILY.

[Tapamerp wParam cOAEpKUT KOJ BUPTYaIbHON KJIABMILU, COOTBETCTBYIOIIEH HAKaTOU
KJaBHIIe. VIMEHHO 3TOT MmapaMeTp UCHOJB3YETCsl MPUI0KEHUEM IS MACHTU(DUKAIIMY KIIABUIIIH.
Ko BupTyaslbHOM KJIaBUIIM HE 3aBUCHT OT alllapaTHOM peain3anuu KiaBuaTypsl. Koasl BUPTY-
QIBHBIX KJIABHUII MMEIOT CHUMBOJIbHbIE 0003HAu€HUsI, ONpE/EICHHbIE B 3aroJOBOYHBIX (aiimax
Windows, u umerot npepukc VK _.
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CuMBOJIBHBIE COOOIIEHUS
Jnst Toro, 94To0Bl CHMBOJIBHBIE COOOIICHHUS KJIaBHATYPhI MOSBUIINCH B OUYEpEIH cooOIIe-
HUI OKHA HY)KHO JIOMIOJTHUTb ITUKJI 00pabOTKH COOOICHUI IPUTOKECHHUS:

while (GetMessage (&msg, 0, 0, 0)) {
TranslateMessage (&msgqg) ;
DispatchMesage (&msqg) ;

}

QDYHKIUS GetMessage () IMO-TIPEKHEMY 3aIOJIHACT IMOJISA CTPYKTYPhl msg JAHHBIMU Clie-
JYIOIIEr0 COOOIICHUS U3 OYEpE/IH, & DispatchMesage () OTIPABISET msg HA 00paOOTKY B OKOH-
HYIO IIpoLcaypy. MC)KI[y HUMH HaXOOUTCA q)yHKLII/IH TranslateMessage(), Hpeo6pa3y10maﬂ arl-
napatHble COOOIEHHUS KJIaBUATyphl B CUMBOJIBHBIE COOOIIEHUSI B COOTBETCTBUHM C COCTOSTHUEM
JpaiiBepa KJIAaBUATYPhI, a TAK)Ke MOJOXKEHHEM ymnpaBisitonmx kinasui <Shift> u <CapsLock>.
Nwmenno 6J1aroz[ap51 TranslateMessage (), B OUCpCIU COO6H.[CHI/II71 TIOSBJISKOTCS CUMBOJIBHBIC CO-
OOIIeHMS], @ TPUIIOKEHUE CMOXKET OTINYUTH <(h> 0T <A> mpH aKTUBHOM JIpaiiBepe KUPHUILIUIIBL.
CuMBOJIBHOE COOOIIECHHE 8cec0a OYIET CIACAYIOUIMM, MOCIEe COOOIICHHS O HAaXaTUU KIIABHIIIH,
KOTOpO€ (1)yHKIII/I$I GetMessage () U3BJICUCT U3 OYCPCON.

CymiecTByeT 4eThIpe BHJIa CHMBOJIBHBIX COOOIICHHI — WM_CHAR M WM_DEADCHAR OTHOCSITCS
K HECUCTEMHBIM M TPUXOMIST BCIIEA 32 WM_KEYDOWN. COOOIIEHHSI WM_SYSCHAR U WM_SYSDEADCHAR
ABIISIOTCS CUCTEMHBIMU U BBI3BAHBI MTOSIBJICHUEM COOOIICHUS WM _SYSKEYDOWN.

O6pabotka coobmenuss WM_CHAR

B OGonpmmHCcTBE cimydaeB mporpaMMel it Windows MOTYT UTHOpPHPOBATh BCE KIIaBHA-
TYpHBIE COOOIIEHUS 3a UCKIIOUCHUEM WM _CHAR. [lapamerp 1Param, nepeiaBaeMblii B OKOH-
HYIO TIPOIEAYPY, SBISETCS TaKUM K€, KaK M mapamMerp lParam ammapaTHOro COOOIIEHUs, U3
KOTOpPOTO CT€HEPUPOBAHO CHUMBOIBHOE coobmieHue. [lapamerp wParam — 3TO KOJ CHUMBOJIA
ANSI.

Haunbonee Tunuunbiid 00padoTuuk coobumienns WM_CHAR BHINISIUT CIELYIOIUM 00pa-
30M:

case WM CHAR:
switch ( (char)wParam) {

case ‘b’: // nomyueH cmMBOJI Backspace
VAR
break;
VAR

case “\t’:
VAR
break;

case ‘A’:
VAR
break;

case ‘a’:
VA
break;

VAR

}

return 0;

OmnpeneneHne COCTOSHUS YIPABISAIOMINX KIABUIII

[Tapamerpsl wParam u 1Param anmnapaTHbIX COOOIIEHUH KJIaBHATyphl HUYETO HE CO-
00IIaI0T O COCTOSHUY ynpaBistomux kiaapum <Shift>, <Ctrl>, <Alt> u knaBum nepexmoyare-
neit <CapsLock>, <NumLock>, <ScrollLock>. Ilpunoxxenrne MoXXeT MOJY4YUTHh TEKYIee CO-
CTOSTHUE JTFOOOU BUPTYaIbHOM KJIABHUIIIM C OMOIIbI0 GyHKINN GetKeyState (). Hampumep:

case WM KEYDOWN:
// Haxarta im koMmbuHaumusa <Ctrl>+S ?
if (wParam == 'S' &&
(0x8000 & GetKeyState (VK _CONTROL) ) ) {
// Baumu OemncTBUSA
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}

return 0;

Oynkuua GetKeyState () He oTpakaeT COCTOSIHME KIJIABHATYPHI B PEAIbBHOM BpeMe-
HU. OHa MO3BOJIAET Y3HATh COCTOSIHUE KIIABUATYPBI HA MOMEHM, K020a NnociedHee cooOujeHue
om Kaiaguamypul 6b110 6blOparo uz oyepeou. CienoBaTeNbHO, €€ MOXKHO HCIIOJIb30BaTh TOJIBKO B
o0OpaboTunkax KiaBuUaTypHbIX cooOuieHuit. Hemoctatok? D10 oOpamnaercs MperMyIIECTBOM,
noromy uro GetKeyState () oGecrneunBaer BO3MOXKHOCTb IOJTy4eHHUs] TOUHON HHpOpMaInH,
Jake ecid coollieHue oOpabaThiBaeTCs aCMHXPOHHO, YK€ MOCJe TOro, KaK COCTOSHHUE Iepe-
KJIF04aTesis ObUIO M3MEHEHO.

Ecnu nefictBuTeNbHO HYXKHA UH(DOPMALIUS O meKywem noaoxiceHuy KIaBUIIH, TO MOXKHO
UCIONBb30BaTh QyHKINIO GetAsyncKeyState ().

2.6. HpneM H nepeaavya 1aHHbIX HA OCHOBE HeﬁJIOKI/IpyeMbIX COKETOB

3ananme. Co3/1aTh NPUIIOKEHHE, B OKHE KOTOPOTO BBIBOJUTCS TPACKTOPHS JABUKCHUS
Kypcopa Mblmud. [Ipuyem: 1) mpu ABUKEHMM MBIIIKA C Ha)KaTOW JIEBOM KJIaBHILEH BBIBOISTCS
NPSIMOYTOJIBHUKY; 2) TIPHU ABMYKCHUH MBIIIN ¢ HAKATON MPaBOil KJIABUILIEH BBIBOJATCS OKPYKHO-
CTH; 3) Mpu ABMKEHUHU 0€3 Ha)kaTHs KJIAaBHII BBIBOJUTCS cuMBoia '*'. IIpenmycMoTpeTs 3amuch B
(aiin TeKyIero Tpeka MaHUIYJIATOpa.

HosicHeHus1 M yKa3aHus.

CooOmienne WM_DESTROY MOSIBJIICTCS B OYEpPEIU COOOIICHHH OJHUM W3 IOCIICTHUX.
Ono nokaseiBaet, uTo Windows HaXOAHUTCS B MPOIECCE JTMKBUIAIIMM OKHA B OTBET HA IMOJYYCH-
HYIO OT IoJib30BaTeNs komany. [lonb3oBarens BbI3bIBACT MOCTYIUIEHUE 3TOTO COOOIICHHS, €CIH
Ha)KMET Ha KHOIIKE 3aKpbITHS OKHA, BHIOEPET MYHKT ‘“3aKphITh” U3 CUCTEMHOTO MEHIO WM Ha-
JKMeET KoMOnHaruro kiaasu Alt+F4.

OyHKIUS TJIABHOTO OKHA CTAaHJAPTHO pearupyer Ha 3TO cooOIeHre, BhI3bIBas (DYHKITHIO
PostQuitMessage (0), KOTOpas CTaBUT MOCIEAHEE [JIs IPUIIOKEHUS co00menne WM _QUIT
B ouepelb COoOO0ImeHnd. ITo 3acTaBiseT QyHKIMIO WinMain () 3aKOHYUTH HUKJI 00pabOTKU
COOOIIEHUH U BBIUTH B CUCTEMY, 3aBEPIIUB PaOOTy MPUITIOKECHHUS.

2.7. Ilpuem u nepeaaya JaHHBIX HA OCHOBE HMEHOBAHHBIX pipes

3ananue. Co3aaTh NIPHIIOKEHHUE, TTO3BOJISIONIEE MTPHU MTOJTYYCHUU COOOIIEHUs OT TaiiMepa
BBIBOJMTH CUMBOJ * B cilyyaifHOM mMecTe pabodeill 001acTH OKHA C MCIIOJIb30BaHUEM CITy4aitHOro
nBera. Heobxomumo Bectn o00pabotky coobmenuit WM _CREATE, WM _DESTROY,
WM_PAINT, WM_TIMER.

IHosicHeHus M yKa3aHu1.

Tatimep B Windows MOXHO OTHECTH K YCTPOWCTBY BBOJ1a HH(POPMAIIHH, KOTOPOE TIEPHO-
JTMYECKU M3BeIaeT MPUIIOKEHHE O TOM, YTO UCTEK 3aJaHHbIM MHTepBai BpeMmeHu. [Ipunoxenue
COOOIIIaeT OMEepaMOHHON CHCTEMEe UHTEPBAJl BpeMeHH, a 3aTeM Windows neproInyecKu CUrHa-
JU3UPYET Mporpamme 00 UCTEUEHUH 3TOT0 MHTEpBalia. ITO JOCTUTAETCS MOCHUIKOI cO00IIeHNs
WM_TIMER.

Crnyuyau npuMeHeHus Taiimepa B Windows:

1. PexxuM aBTOCOXpaHEHUs — TaliMep MOXKET MPEII0KHUTh IPOrpaMMe COXPaHITh pabOTy MOJIb-
30BaTels Ha AMCKE, KOT/a UCTEKAET 3a/IaHHBIA UHTEPBAJl BpEMEHH.

2. [Topnepxka oOHOBIIEHHS HMH(OPMAIIMK — ITPOrPaMMa MOXKET HUCIOJIb30BaTh TaliMep Ui BbI-
BOJ/Ia HAa 3KpaH OOHOBJIIEMOI B pealbHOM BPEMEHH, MOCTOSHHO MEHSIOLIEHC HHPOpMAaIIH,
CBSI3aHHOU JTMOO C CUCTEMHBIMU pECypcaMH, JIMOO C MPOLIECCOM BBITIOTHEHHUS OTAEIBHOM 3a-
JTauu.
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3. ITouck apyroro mpuIoKEHUs, 3aMyIIEHHOTO U3 TEKYIIETO.

4, MHoro3anaqyHocTh — X0TsI Windows sIBIII€TCS BBITECHSIIOIIEH MHOT03a/1aquHO#M Cpelioi, HHO-
raa camoe 3 PEeKTUBHOE pelIeHHEe IS TPOrPaMMBI — KaK MOKHO OBICTpee BEpHYTh yIIpaBiie-
Hue Windows. Ecnu mporpamma Jo/KHA BBITTOTHATE OOJBIION 00beM pabOThI, OHA MOMKET
pa3fenuTh 3a7ady Ha 4acTH U 00pabaThiBaTh KAKAYIO YaCcTh MPU MOTYyYEHUH COOOIICHHS OT
Taiimepa.

5.3amanue Temra w3MeHeHHS — rpaduueckue OOBEKTHI B UIPax WM OKHA C pe3y/bTaTaMu B
o0y4aronux NporpaMMax MoryT HY>KJIaThCsl B 3aJJaHUH YCTaHOBJICHHOT'O TEMITa U3MEHEHHUS.

ITockonbky npunoxenus Windows nomyuaror coobuienus WM _TIMER 13 0ObIYHOM Oue-
penu cooOIIeHU, TPUIIOKEHUE HE JOKHO OECIIOKOUTHCS O TOM, YTO ero padora Oyzaer npepsa-
Ha BHE3aIHBIM CooOmeHneM WM _TIMER. B 5ToM CMBICIE TaiiMep IOX0XK Ha KJIaBHaTypy U
MBIIIIb: JpaiiBep oOpabaThiBaeT aCHHXPOHHBIC ammapaTHbie mpepbiBanusa, a Windows mpeobpa-
3yeT 3TU IIPEPBhIBaHMs B PETYIISIPHbIE, CTPYKTYPHUPOBAHHBIE, [10CJIEJOBATEIbHBIE COOOIIEHNUS.

CooOuienus Taiimepa CTaBATCS B ouepelb cOOOIIeHH 1 oOpabaThIBarOTCs Kak BCE OC-
TaJIbHBIE COOOIIEHHUS, T.€. ITO COOOIICHNE HE BBICISIETCS CPEAH JPYTUX, HA0OOOPOT — OHO UMEET
HAuUMeHbUWUll npuopumem.

Omnepanuonnast cucrema Windows e sgn1i1emcs onepayuoHHou Cucmemol peanibHO20
8pemMeHU.

Ocobennoctu Windows taiimMepa.

1. He capanmupyemcs, aro npunoxenue Oyaer noaydars coodmenne WM _TIMER TOYHO
M0 MCTEYEHUIO 33JJaHHOTO MHTEpBaja, OH OyneT kosebaThcs. Ecnu npumnokenue 3aHato 0oJibiie
4eM CeKyH]y, TO OHO 6000uje He noay4um HA OJHOro coobuieHus WM _TIMER B TEYEHHE 3TOIO
BpeMenu. ®Pakruuecku, Windows obpabarsiaer coobuenne WM _TIMER BO MHOIOM TakK ke,
KaK coobmenns WM_PAINT. O0a 5T COOOIIEHUS MUMEIOT HU3KUH NMPUOPHUTET, M IPUIIOKEHHE
MOJIYYUT UX, TOJIBKO €CIIU B OYEPEIN HET APYTUX COOOLICHU.

2. Coobmennss WM_TIMER noxoxu Ha cooOmennss WM_PAINT u B JpPyroM CMBICIE —
Windows nuxoz0a He XpaHUT B ouepe COOOIIEH I HECKOIBKO cooOmennii WM_TIMER. Bme-
cto 3Toro Windows o0beMHSET HECKOJIBKO COOOLIeHUH Talimepa B 0HO. B pesynbTare y npu-
JIO’KEHHS HET BO3MOKHOCTH OIPEJETNTh YUCIIO “TIOTEPAHHBIX cooOImeHnii WM_TIMER.

Windows mporpamma MOKET 3aIyCTUTh CKOJIBKO YTOJHO TakMepoB. Kaxk/pIii U3 HUX Xa-
paKTepU3yeTcsl YHUKAJIbHBIM — B paMKax MNpHIOXKeHHs — ujaeHTHdukaropoM. [IprcoennHuThH
taiimep kK Windows OKHY MOKHO NpU IIOMOIIIY BbI30Ba (PYHKIIMU

UINT SetTimer (HWND hWnd, UINT nIDEvent, UINT uElapse,
TIMERPROC lpTimerFunc) ;

Bropoii mapamerp ¢pyHKuMH HASHTUGUIMPYET TailMep, a TPETHH — 3a/JaeT WHTEepBal B
MUJUTMCEKYHIaXx. DTO 3HaYeHHE OmpesenseT Temi, ¢ KoTopeiM Windows OyneT moceuiaTh NpH-
JIOKEHUI0 coo0ImeHns WM _TIMER.

Jlns ocTaHOBKM MOTOKa COOOIIEHMM OT TaiiMepa MpHIIOKEHHE JOJKHO BBI3BATh (YHK-
LU0

BOOL KillTimer (HWND hWnd, UINT uIDEvent);

Br3oB KillTimer () ouMImaeT o4epeab COOOIIEHUN OT BCeX HEOOpabOTaHHBIX CO00-
mennii WM_TIMER.

[TpunokeHne OJKHO Tepe]] 3aBeplIeHHEM IPOrpaMMbl YHUUTOKUThH BCE aKTUBHBIE (3a-
NYyIIEHHbIE) TaHMEPBI.

Hcnonb3oBanue taiimepa. [lepBblit ciocob
Ecnu mpu 3anmycke Taiimepa onpeAenuTh nocieaauil napamerp Gpyakiun SetTimer ()
xak NULL, sto Oyner curnanom qius Windows remepuposath cooOniennss WM_TIMER, KOTOpbIE
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OynyT oOpabaThIBaThCS 68 0ObLIUHOU OKOHHOU Npoyedype Ballero NMpuioxkeHus. [Ipu 3TomM Kon
MOXET BBITJISIICTD CIICAYIOIUM 00pa3oMm:

#define TIMER SEC 1
#define TIMER MIN 2

/7.
SetTimer (hWnd, TIMER SEC, 1000, NULL);

SetTimer (hWnd, TIMER MIN, 60000, NULL);

[TepBoiii mapametp ¢pyHknuu SetTimer () — 3TO AECKPUINITOP TOTO OKHA, Ybsi OKOHHAS
npoueaypa Oyaer noayyars coobmenus WM _TIMER. BropeiM mapameTrpoM sBISETCS MICHTHU-
¢ukatop Taiimepa. Ero 3nauenue A0KHO ObITH Oonbine Hyns. Tperwit mapamerp — 3to 32-X
pa3psiiHoe 6€33HaKOBOE 11eJI0e, KOTOPOe 3a/laeT MHTepBal B MUJUIMCEeKyHAax. Hanmpumep, 3Haue-
nue 1000 3anaer renepanuio cooOmennii WM_TIMER OJMH pa3 B CEKyHIY.

Korna oxonnas nponeaypa nomydaer cooouienie WM_TIMER, 3HaueHHE wParam paBHO
3HauEHUIO uAeHTU(UKaTOpa TaliMepa, a 1 Param /s ganHoro ciyyas NULL.

3HaueHue napamMeTpa wParam Mo3BOJISIOT OTJIMYATh [€peIaBaeMble B OKOHHYIO TIPOIle-
aypy coobmenus WM_TIMER oT pa3HbIX TaiiMepoB. Jloruka 00paboTku coobmenus WM_TIMER
BBITJISIAUT IPUMEPHO TaK:

case WM TIMER:
KillTimer (hWnd, wParam); // OCTaHOBMTL TamMep
switch (wParam) {

case TIMER SEC: // pasz B CcexkyHOY

// BauwuM HOemcTBUA

// BHOBBb 3amyckaeT TaiMep

SetTimer (hWnd, TIMER SEC, 1000, NULL);

break;

case TIMER MIN: // ommH pas B MUHYTY
// BauuM HOemcTBUA
// BHOBBb 3amnyckaeT TaiMep
SetTimer (hWnd, TIMER MIN, 60000, NULL);
break;

return O;

Jlns Toro, 4ToObI YCTAaHOBUTH HOBOE BpeMsi cpabaThbIBaHUs JIJIsl CYIIECTBYIOLIETO TaliMe-
pa, cieyeT cHayaja ero ocTaHoBUTh (QyHKIMeH KillTimer () ¥ BHOBb 3allyCTUTh IpU IO-
Moy SetTimer ().

Hcnonb3oBanue taitmepa. Bropoii cioco6

IIpu nepBom cnocobe ycTaHOBKM TaiiMepa cooOmenus WM _TIMER INOCBUIAIOTCA B
OOBIUHYIO0 OKOHHYIO mpouenypy. C moMouipo0 BTOpPOro crocoda MoKHO 3actaBuTh Windows
nepechUIaTh COOOIIEHUs APYToi (PYHKIIUU 3TOTO e MPHUIIOKEHHS.

@yHKIMS, KOTOpas OyJeT MoJydyaTh 3TU TalMEepHbIE COOOIIEHUS T0KHA ObITh QYHKIIU-
eil obpatHoro Bei3oBa (CALLBACK). OTa (pyHKIUS NPUIOKEHHUS, KOTOPYIO, KaK M OKOHHYIO
nporenypy, BeieiBacT Windows. [Ipunoxenue nomkao coodommts Windows aapec 3toi GyHK-
iy, a noyxe Windows BbI3BIBACT UMEHHO €€, a He OKOHHas npouenypy. Kak u okoHHas mpoiie-
nypa, (yHKus oOpaTHOro BBI30OBa JOJDKHA oIpenenarbesi kKak CALLBACK, IOCKOJBKY
Windows BBI3BIBaeT €€ BHE KOJOBOT'O IPOCTPAHCTBA MPOTPAMMBI.

B cnyyae ¢pyHkiuu o6paTHOro BeI30Ba JUIsl TalilMepa, BXOJAHBIMHU MapaMeTpaMH SBIISIOTCS
TE K€ MapaMmeTpbl, YTO U MapaMeTpbl OKOHHOHM mporenypsl. OqHako TaiiMepHas (QyHKIHsS 00-
paTHOTO BbI30Ba HE MMeET Bo3BpaiaeMoro B Windows 3HaueHUsI.

JlomycTum, 4TO B KauecTBE MMEHHM TaliMepHOW (yHKUIHMH OOpaTHOTO BBI30BA BBIOPAHO
umMsi TimerProc, Toraa 3Ta (yHKIMs, KoTopas Oyaer oOpalaTbiBaTh mMo/abKO COOOIIECHHS
WM_TIMER, 10/DKHA UMETh CIICYIOIICE ONPECICHHE:!

void CALLBACK TimerProc (HWND hwnd, UINT uMsg,
UINT idEvent, DWORD dwTime)
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KillTimer (hWnd, idEvent); // OCTaHOBUTL TariMep
if (idEvent == TIMER SEC) { // pas B cekyHOy

// Bamu OemcTBUS

// BHOBB 3amnyckKaeT TanMep

SetTimer (hWnd, TIMER SEC, 1000, TimerProc);

IlepBbiit mapamerp it TimerProc () — IECKPUNTOP OKHA, 3aaBacMblii IIPU BBI30BE
¢ynkuun SetTimer (). Ilockonbky Windows Oyner moceuiath ¢yHkuuu TimerProc ()
TOJBKO COOOIIEHUS WM_TIMER, ciieoBaTelbHO, MapameTp uMsg Bcerna paseH WM_TIMER.
3navyenue idEvent — unentudukarop taiimepa, a 3HaueHne dwTime — cucTeMHOE BpeMsl.

[Ipu wucnosnb3oBaHuK (YHKIMH OOpPATHOrO BBI30BA I OOpabOTKH COOOIIECHUI
WM_TIMER, ueTBepThlii napameTp QpyHkuun SetTimer () nomkeH ObITh agpecoM (QyHKIMU
00paTHOTO BHI30BA!

SetTimer (hWnd, TIMER SEC, 1000, TimerProc);

Bropoii crioco6 00bIYHO MpUMEHSIETCs, YTOOBI pa3rpy3uTh OKOHHYIO pyHKuMio. Ha mep-

BBIM B3IUISAJ MOJyYEHHUE 3HAYEHUS CHCTEMHOIO BPEMEHHU TOXKE OTHOCHUTCA K IPEUMYILECTBAM

BTOpOro cnocoba. Onnako obpamenue k Win32 API ¢pynkimmn
GetSystemTime (SYSTEMTIME* lpSystemTime)

IMMO3BOJIACT pCHIUTD 3TY 3a4a4y B IPOU3BOJIBHOM MECTC BAIICTO ITPHUIIOKCHUS.

2.8. Ucnoab30BaHUeE MOJI0C MPOKPYTKH OKHA

Co3nate nNpuI0kKeHUe, MO3BOJISIOLIEe JUHAMUYECKH MEHATh LIBET 00JIaCTH OKHA, 3a/1aBast
Tpu ero koMnoHeHTsl (R, G, B) npu nomomu Tpex mosioc npocMoTpa.

IHosicHeHust M yKa3aHus.

Hepenko Bo3HMKaeT cutyalusi, Korja BbIBOJUMAs B OKHO MH(OpMalus, JOMyCTUM, MHO-
TOCTPOYHBIN JOKYMEHT, NPEBBIIIAET TEKyIUE pa3Mepbl okHA. CTaHOApTHBIM PEIICHHUEM ITOU
3anaun B Windows nmporpaMMHpOBaHUU SIBJISIETCS UCMOJIb30BaHUE TOJIOC MPOKPYTKH, KOTOPHIE
MIO3BOJISAIOT IPOBOAUTH BEPTUKAIBHBIM MIIM TOPU30HTAIBHBIN CKPOJUIUT COAECPKUMOIO OKHA.

J100aBUTH B OKHO MPUJIOKEHUS BEPTUKAIBHYIO WM TOPU3OHTAIBHYIO TIOJIOCY IPOKPYTKHU
HE MpeJCTaBIsAeT 3aTpyAHeHul. Bee, 4To HeoOXoauMo caenaTh, 3TO BKIIOYUTh OMTOBBIE MACKU
WS_VSCROLL u WS_HSCROLL B CHHCOK CTWJIEH OKHa, CO3/aBacMoOro (QyHKIHEH
CreateWindowEx (). Cneayer 3aMeTUTh, YTO KJIUEHTCKAst 00JACTh OKHA HE BKIIIOYAET B CeOs
IIPOCTPAHCTBO, 3aHATOE I10JI0CAaMU NMPOKPYTKU. IlIuprHa BEPTUKAIBHOM I1OJI0CH U BBICOTA TOPH-
30HTaJIBHOM MOJIOC MPOKPYTKH IMOCTOSHHBI JUIsl KOHKPETHOTO JUCIIEHHOTO JpaiiBepa. DTH 3Ha-
YEHUS] MOXHO MOJIYYUTh C MOMOIIbI0 pyHKINY GetSystemMetrics ().

3aMeTHM, 4TO MOCJe CO3JaHusl OKHA C MOJIOCAMH MTPOKPYTKHU, OHU OYAYT IPUCYTCTBOBATH
Ha 2KpaHe, HO OynyT 0e3/eiicTBOBaTh, T.K. IPOrpaMMHUPOBAHKE JIOTMKH UX paOOThl — Ballla 3a/a-
ya.

3ameTnM Takxke, 4o Windows obecrieunBaeT TOJIBKO JIOTUKY pabOThI MBIIIHU C ITOJIOCAMU
npokpyTkH. OHAKO Yy MOJ0C MPOKPYTKU OTCYTCTBYET KiaBUATypHbIH uHTEepdeiic. Ecnu npumno-
KEHHE KeaeT 1yOiaupoBaTh KIaBHIIAMH KIABHATyphl HEKOTOpPbIE (DYHKIIMU MOJOC MPOKPYTKH,
OHO JIOJIKHO CAMOCTOSATEIBbHO Pean30BaTh 3TY JOTHKY MpU 00paboTKe KiIaBUATYpPHBIX CO00IIIe-
HUM.

Jlnamna3oH U MoJIOKEHUE MOJIOC TPOKPYTKU

Kaxxgast monmoca npokpyTKH UMeeT COOTBETCTBYIOIIMI TUaNa30H — JIBa LIETbIX YKHCIa, OT-
paKaIMUX MUHUMAILHOE ¥ MaKCUMAJIbHOE 3HAYCHHE, W TOJOXKEHNEe OEryHKa — ero MECTOIO-
JIOKeHUE BHYTpH auana3oHa. [lpu sToM, mosjoxkeHue OeryHka Bcerna auckpetrHo. Hampuwmep,



26

JUISL TIOJIOCHI IPOKPYTKH C Anana3zoHoM oT 0 10 4 uMeeTcst IsTh BO3MOXKHBIX MOJIOKEHHH OeryH-
Ka.

Win32 API conepxuT nBe (QYHKIMH, KOTOPBIC MMO3BOJISIOT BBIIOJHUTH BCE ONEPAIMU C
MI0JIOCAMHU MTPOKPYTKH. ITO!

GetScrollInfo (HWND hwnd, int fnBar, SCROLLINFO* lpsi)
SetScrollInfo (HWND hwnd, int fnBar, SCROLLINFO* lpsi,
BOOL fRedraw)

IlepBas M3 HUX BO3BpaIlla€T, Yepe3 MOJISA 3aMOJHEHHON CTPYKTyphl SCROLLINFO, BCIO
HE00X0IMMYI0 MH(OPMAIUIO 0 TOJ0Ce MPOKPYTKH, a BTOPast — MO3BOJISIET YCTAHOBUTH HOBBIC
3HAYEHUs IS TIOJIOCHI.

B kauecTBe nepBoro nmapamerpa 3TUX QYHKIUH 3a/1a€TCs JECKPUITOP OKHA, BIAICIOIETO
nosiocoit mpokpyTku. [lapamerp £Redraw ycranasnmuBaercs B TRUE, eciii HE00X0IUMO, YTOOBI
Windows nepepucoBaia Mojiockl B COOTBETCTBUU C HOBBIMH 3HaueHusMu. [lapamerp f£nBar
YKa3bIBa€T Ha TOPHU30HTaNbHYI0 (SB_HORZ) mnM BepTHKanbHyl0 (SB_VERT) nosocy. Tperui
napaMerp lpsi sBisieTcs ykaszareneM Ha CTpyKTypy SCROLLINFO, KxoTopas UMeEET CIEeAYo-
LIH€ TOJIS:

cbSize pa3Mep CTPYKTYPBI B OaiiTax. Bui MOYKETE yKa3aTb
cbSize=sizeof (SCROLLINFO) ;

fMask  (rar, ompeAeNsOlUi Kakhue M3 MOJel CTPYKTypbl OYyAyT 3amoiHeHbl. Tak, eciu
fMask=SIF_RANGE, OyAyT 3amlOJHEHbl 3HAYEHHUS JHAala3oHa TOJOCHI,  €Cld
fMask=SIF_PAGE, TO MOJ€ nPage, €CIH fMask=SIF POS, TO MOJE nPos. MOXHO KOMOUHU-
pOBaTh 3HAYCHUS, PUHUMAaEMbIe (Iarom, JUIsl TOrO, 4TOOBI BBIOpATh (WJIM yCTaHO-
BUTb) UHTEPECYIOIIYIO HHPOPMAIIUIO 32 OJTHO OOparieHne K PyHKIHH.
nMin  MHUHHUMAaJbHOE 3HaYCHHE JUana3zoHa MOJIOCHL.
nMax  MaKCHMallbHOE 3HauY€HHE JMara3oHa MOJIOCHI.
nPage  00bEeM MH(POPMAILINH, YKIAIBIBAIOIIUICS HA OJTHON CTPAHHUIIE.
nPos  TEKYIIEE MOJIOXKEHHUE OETYHKA. nMin <= nPos <= nMax.
nTrackPos  TEKYIIEe MOJOKEHUE OEryHKa MPHU MPOTACKUBAHUY €T0 MBIIIBIO.
[Tpu coznanuu nmonocel Windows, Mo yMOTYaHHIO, yCTAaHABIMBAET MUHUMAIIBHOE 3HAYE-
HHe auana3oHa B 0, a MakcumanbsHoe — B 100.
Ecnu Bam TpeOyeTcst yOpaTh MmoJjiocy MpocMOTpa y OKHA, YCTAHOBUTE nMin=0 U nMax=0.
3HaveHHEe apaMeTpa nPage BJIMSIET HA pa3Mep OEryHKa IMOJIOCHI, YTO BBl MOXKETE HaOIt0-
naTh B psie coBpeMeHHbIX Windows mpunokeHuii. YToObl 3TOT0 AOCTHYS B BallleM MPHIIOXKE-
HUU, PACCUUTANTE CKOJIBKO, HAIIPUMEP, CTPOK JJOKYMEHTA Pa3MeIIaeTcss B BUJIUMON YacTH OKHA
M YCTaHOBUTE ATO 3Ha4YeHHE BhI30BOM SetScrollInfo (). Windows omnpeaenur cKOJIbKO
CTpaHMII YKJIAJBIBAETCS BO BCEM JOKYMEHTE M, B COOTBETCTBHH C ITHM, YCTAaHOBHUT pa3mep Oe-
TyHKa — 4YeM MEHBIIIE pa3Mep, TeM OOJbIIe UCXOIHBIN TOKYMEHT. Eciu XOTUTEe COXpaHUTh MO-
CTOSIHHBIE pa3Mephl OeTyHKa pH JTF000M 00beMe TIOKYMEHTa, YCTAHOBUTE nPage=0.
[Ipexne, yem nepeTi K 00pabOTKE COOOIICHHI MOJI0C MPOCMOTPA, YKaxeM chephl OT-
BeTCTBEHHOCTH Windows U MIPHUIIOKEHUS TIPU MOIIEPIKKE MOJIOC MPOKPYTKHU.
Cdoepst orBeTcTBeHHOCTH Windows:
1. YopaBneHue JOruKoi paboThl MBIIIH C TOJIOCOH MPOKPYTKH.
2. O0ecrieueHne BpEMEHHOW “MHBEPCHH IIBETa’ TPW HAKaTHM HAa KHONKY MBIIIN B TOJIOCE
MPOKPYTKH.
3. [lepemenienne OeryHka B COOTBETCTBHE C T€M, KaK BHYTPH MOJIOCHI MPOKPYTKH €ro mepe-
MeIIaeT MOJIb30BaTEeNh C TOMOIIBIO MBIIIH.
4. OrmpaBka COOOIIEHUH MOJIOCH POKPYTKH B OKOHHYIO TPOIIEYPY OKHA, COJEPIKAIIETO T10-
jocy.

Cdepsl OTBETCTBEHHOCTH MPHUIIOKEHUS 110 MOJEPIKKE MOJIOC TOKPYTKH:
1. Uanumanu3anys Auana3zoHa Moja0Cckl IPOKPYTKH.
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2. O6paboTKa cOOOIIEHUI MTOJIOCHI TPOKPYTKH.
3. OOHOBIICHHE TTOJI0KEHUSI OETYHKA TIOJIOCHI POKPYTKH.

CooO1ieHus monoc NpoKpPyTKH

Windows nocbLIaeT OKOHHOM Ipouexype coodumenus WM_VSCROLL (1 BEPTHKAIbHOM
nonocel) ¥ WM_HSCROLL (a1 TOPU30HTalIbHOM), KOTZa IOJIb30BAaTElb IIEIKAECT MBIIBIO Ha
M0JIOCE MPOKPYTKHU HIIM NIepeTacKkuBaeT 6eryHok. [lapamMeTpsl 3TUX cOOOIIEHUI:

nScrCode = LOWORD (wParam) ;
nPos = HIWORD (wParam) ;

Crenyer OTMETUTBH, YTO MpU pabOTe C OKOHHBIMU IIOJIOCAMHU MPOKPYTKU MapameTp
1Param UTHOPHUPYETCS, TOCKOJIBKY OH MCHOJB3YETCS MObKO AJIA MOJOC MPOKPYTKU Kak dJie-
MEHTOB YIpaBJICHUSI.

Jlis Win32 mpuiios)keHUH TakKe CleqyeT WTHOPUPOBATH CTapiiee CJIOBO MapaMmerpa
wParam, rpeACTaBIISIONIEro 3HaYCHUE TTOJIOXKEHUs OeryHka. Ero Hy)XHO moirydats uepe3 QpyHK-
nui GetScrollInfo().

Ocragureecss Miaiee CIOBO MapaMerpa wParam JaHHBIX COOOIIEHUI IMOKa3hIBaeT Ka-
KH€ JEHCTBUS MBILIBIO OCYIIECTBISIOTCA Ha IMOJIOCE MPOKPYTKU. DTOT KOJ OMeparuil MOXKET
MPUHUMATH CJICAYIONINE 3HAUCHHS IJIs1 BEPTUKAIBHOU TOJIOCHI:

SB_TOP CKPOJUIUT K Ha4aJly JIOKyMEHTA.
SB_BOTTOM CKPOJUIUT K KOHITY JIOKYMEHTA.
SB_LINEUP MIPOKPYTKA Ha OJIHY CTPOKY BBEPX.
SB_LINEDOWN  MPOKPYTKa Ha OHY CTPOKY BHU3.
SB_PAGEUP CKPOJUIHT Ha OJJHY CTPaHUILYy BBEPX.

SB_PAGEDOWN  CKPOJUIUI Ha OJIHY CTPAaHHUIly BHU3.
SB_THUMBTRACK HPOTACKMBaHUE OEr'yHKa MBIIIBIO.
U 3Ha4yeHust 1s1 TOpU30HTAIBHOMN MOJIOCHI:

SB_LEFT CKPOJUIMT Ha OJJHY CTPaHUILy BJIEBO.

SB_RIGHTCKPOJUIMI Ha OJHY CTPaHUILy BIIPaBO.

SB_LINELEFT  IPOKpPYTKa Ha OJHY CTPOKY BJIEBO.

SB_LINERIGHT IIPOKPYTKa Ha OAHY CTPOKY BIIPaBo.

SB_THUMBTRACK HPOTACKMBaHUE OEr'yHKa MBIIIBIO.

Anroput™m 00paboTUHMKa MPOKPYTKHU JTOJKEH BKIIOYaThb OOHOBIIEHHE IOJIOKEHUS MOJI-
3yHKa B COOTBETCTBHH C HOBBIM 3HAUE€HUEM, pacyeT 0TOOpakaeMol 4acTH TOKyMEHTa U Iepepu-
COBKY KJIMEHTCKOM 00JIaCTH OKHA.

O06paboTkuk Oyner paboTaTh 3HAYUTENBHO 3((EKTUBHEE, €CIM BOCIIOIB30BaThCs (QYHK-
el ScrollWindowEx (), MO3BOJISIOUICH OCYIIECTBIATh ObICTPOE MEpeMEelIeHHEe MpsSMO-
YrOJIbHOM YacTH KJIMEHTCKOW 00JacTH B Mpejeax OKHa.

2.9. Co3xaHue M MCNOJIb30BAHNE MEHIO

3aganue. CoznaTh NPUIIOKEHHUE, JIEMOHCTpPUpYIOIIEE pabOTy C MEHIO MPUIIOKEHUS
(0OBIUHBIM U CUCTEMHBIM), C TaOJIHIIEH aKcelepaTopoB. B mpuiokeHnu npu HaXXaTUU Ha JIEBYIO
KJIaBUIIY "MBIIIN" BBIBOJWUTCS KBaJApaT WU OKPYKHOCTh. LIBeT ¢oHa u Tun m300pakeHUs BbI-
OuparoTcs npu oMoy nyHKToB MeHio "LIBer dona" u "®dopma nzobpaxenus". I[Tynkr "BeI-
X0" CIY’KUT JJIs 3aBeplIeHus padoThl MpHiIoKeHHs. B cucteMHoe MeHIO 100aBisieTcs MyHKT,
MIPH BBIOOPE KOTOPOTO OTOOpAKaeTCs OKHO COOOIIEHUs ¢ HH(OopMaIueit o MpuI0KeHUH.

IHosicHeHus M yKa3aHU1.

MeHio — 3T0 Hambosiee KOHCEpBaTHBHAs M, OJHOBPEMEHHO, HauOoJiee BakHas 4acTb
NoJIb30BaTeNbekoro utTepdeiica. TpynHo Haittn Windows mpuiioskeHHe, y KOTOpOro OTCYTCT-
BYET MEHIO, — 3TO CYUTACTCS “AYPHBIM TOHOM ™ y pa3pabOTUYHUKOB.
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OOBIYHO BBHIICTISIOT YETHIPE BUAa MECHIO:

1. I'maBHOE MEHIO OKHA WJIM MEHIO BepxHero ypoBHs (top-level menu). Do menro mpej-
CTaBJISIET cOOON TOPU3OHTAIBHYIO CTPOKY, KOTOpasl pacIoyioKeHa HEMOCPEICTBEHHO IO 3aro-
JIOBKOM OKHA M COCTOUT U3 HECKOJIbKUX 3JIEMEHTOB.

2. IToamento (submenu) mosiBisS€TCS MO TVIABHBIM MEHIO MPH BBIOOPE OIHOTO U3 €ro
3JIEMEHTOB.

3. IlnaBaromiee mento (floating menu). OHo He CBA3aHO C TJIABHBIM MEHIO, U MOXKET OBITh
CO3/IaHO B JIIDOOM MECTE dKpaHa KaK He3aBUCHMOE BCILIBIBAIOIIEE MEHIO.

4. Y momaBIsOIMIEro OOJBITMHCTBA TJIABHBIX OKOH MPHJIOKCHHN B JICBOW YaCTH 3aroJi0B-
Ka HaxoAuTcAd mukTorpamma. [l[em4ok Mpllibl0 MO HEW MPUBOAMUT K MOSIBICHUIO CUCTEMHOTO
MEHIO (System menu), KoTopoe MOXOXe Ha MOJMEHIO TJIABHOIO MEHIO MpuiokeHus. OObIYHO
CHCTEMHOE MEHIO BCEX MPUIIOKEHUM OJIMHAKOBO, C €r0 MOMOIIbIO MOKHO MUHHUMHU3UPOBATh WIIH
MaKCUMHU3HPOBATh OKHO MPUJIOKEHHUS, TIepeMeiaTh ero u npodee. OJIHAKO MPUIOKEHUE UMEET
BO3MOKHOCTh MU3MEHUTh CUCTEMHOE MEHIO, JIOMOJHASL €r0 HOBBIMU CTPOKAMHM, WIM yJalss Cy-
HIECTBYIOIIHE.

Bo3MoKHBIE COCTOSHUS ITYHKTOB MEHIO

1. [Ipu BBIOOpE MyHKTa MEHIO, CTPOKAa MHBEPTHUPYET LBET. DTO MPUMEHHMO K ITYHKTaM
MEHIO BCEX BHJIOB.

2. TTyHKTBI BCILIBIBAIOIIMX MEHIO MOTYT HaXOJUThCSA B cocTOsiHMU ommeuero (checked),
IIPY 3TOM CJIEBA OT TEKCTa ITYHKTa MEHIO BBICTABJISICTCS CIICIMAlIbHASI METKa. DTa METKa MO3BO-
JISIET TIOJIB30BATEINIO Y3HATH O TOM, KaKHe OIIUH ITPOTPaMMbl BBIOPaHbI U3 3TOTO MEHIO. [IyHKTHI
TJIABHOTO MEHIO He MO2ym Obimb OmMMedeHbl.

3. IIyHKTBI MEHIO MOTYT HAXOOUThCSA B cocTtosiHuu akmuseno (enabled), neaxmusno
(disabled) u meoocmynno (grayed). melite B BUIY, YTO MyHKTHI, IOMEYEHHBIC KaK aKTHUBHBIE
VI HEAKTUBHBIE, BBITJIAIAT JAJIS MTOJIb30BATENs OJIMHAKOBO, @ HEJIOCTYIHbIM MYHKT MEHIO BHIBO-
JITCS B CEPOM IIBETE.

Tonbko mpu BBIOOPE akmueHbIX TTYHKTOB MeHI0O Windows reHepupyer cooOIeHus, mo-
CTynaromue B QyHKIIUIO OKHA, COAEPIKAIIETO ATO MEHIO.

WTak, KaXkablil MyHKT MEHIO OIPEeIIAeTCs TPeMs XapaKTepUCTUKAMMU:

1. BHemHuii BUJI MyHKTa MEHIO, IPYTUMHU CIOBaMHU — TO, YTO Oy/E€T OTOOPaKEHO B MEHIO.
3T0 MOKeT OBITh JINOO CTPOKA TEKCTa, JINOO TpaduuecKkuii, TouHee OUTOBBIN 00pa3.

2. ATpuOyT TyHKTa MEHIO, KOTOPBIH OIpPENEIseT, SABISETCS JH JaHHBIA IMyHKT aKTHB-
HBIM, HEJIOCTYITHBIM MJIH OTMEUYEHHBIM.

3. VHHUKaIbHBIA YUCIIOBON MICHTU(UKATOP, KOTOphlid Windows mochutaeT B (pyHKITUIO
OKHa, KOTJIa M0JIb30BaTelb BHIOMPAET JAHHBIM MYHKT MEHIO.

Coo011eHus OT MyHKTOB MEHIO
IIpu BEIGOpE MyHKTOB MeHIO Windows renepupyer coobmenne WM_COMMAND. 310 co-
oOLIeHre MOYKHO Ha3BaTh COOOIIIEHNEM I0JIb30BATEILCKOTO HHTEp(deiica, MOCKOIBKY OHO MOCHI-
JaeTcsl BCSAKUHM pa3, KOTJa MOJIb30BaTellb YTO-TO BBHIOMpPAET, YTO-TO MEHSET U Tak jainee. B 00-
IIEM CIIy4ae 3TO COOOLIECHUE UMEET IapaMeTphl:
WM COMMAND

wEvent = HIWORD (wParam) ;
wIlD = LOWORD (wParam) ;
hWwndCtl = (HWND) lParam;

[Tapamerp wEvent umeHyeTcss HOTH(QHUKAIIMOHHBIM KOJIOM WJIM KOJOM M3BeleHus. J{is
IIYHKTOB MEHIO OH gcecoa paBeH Hymo. [lapamerp wID — 3TO YHUKAJIbHOE YHCIOBOE 3HAUYEHUE,
ACCOIIMMPOBAHHOE C KAXKIBIM 3JIEMEHTOM. B ciydae MeHI0, OH COJEPKUT UACHTU(UKATOP MyHK-
ta MeHio. [lapamerp hwndCt1l npencraBiseT coO0il TECKpUNITOP OKHA 3JIEMEHTA YIpPaBICHHUS.
Jls myHKTOB MEHIO OH 8ceeda paBeH NULL.
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IIpu BEIOOPE IMYHKTOB CHCTEMHOIO MEHIO T€HEPHPYETCs cooOmenne WM_SYSCOMMAND,
KOTOpPOE MMEET TaKHUE K€ apaMeTpEhI.

Hanomuum eme pas, yro coobmenne WM _COMMAND nocTynaeT B QyHKIHIO OKHA, KO-
I71a MMyHKT MEHIO )orce evbiOpan. ONHAKO penlaeMas BaMd 3a/laya MOXKET NMOTpeOoBaTh 3HAHMS,
KaKoW MYHKT MEHIO 8bl10Upaemcs TOIb30BaTEIeM B HACTOSIIMM MOMEHT. J{omycTHM, BBl XOTUTE
JUHAMHUYECKH MEHSTh BHEITHUIN BHJI TYHKTA MEHIO, KOT/Ia IMOJIh30BATENIhb HABOJUT HA HETO Kyp-
cop wMbimk. B 3TromM ciaydae (QyHKIMA OKHa JIOJDKHa oOpabaTeiBaTh  COOOIIEHUE
WM_MENUSELECT, koTopoe noctymaer 10 WM_COMMAND 1 UMEET IapaMeTphI:

ITtem = LOWORD (wParam) ;
fFlags = HIWORD (wParam) ;
hMenu = (HMENU)lParam.

[Tapametpsl Item 1 hMenu COOTBETCTBYIOT MIACHTH(PHUKATOPY U IAECKPUIITOPY BBHIOU-
paeMoro myHKTa MeHI0, a 3HayeHne £Flags conepXut (aaru COCTOSHUS 3TOTO MyHKTA.

Cozlanue riaBHOr0 MEHIO MPUIIOKEHUS

JloGaBneHre MEHIO K IpOrpaMMe — CpaBHUTEIBHO IpocTas 3ajada Windows mporpam-
MupoBaHusa. CTpyKTypa MEHIO JIOCTaTOYHO IPOCTO OMNPEIEINIIeTCs B OMMCAaHUU pecypcoB. Kax-
JIOMy IYHKTY MEHIO IpHCBaumBaeTcs 4MciaoBOoi uiaeHtudukarop. ObecrneyeHne yHUKaIbHOCTU
UICHTUPHUKATOPOB OepyT Ha ceOs COBPEMEHHBIE PEIAKTOPhI PECYPCOB, BAM OCTAETCS MPHIIyMaTh
MHEMOHHMYECKME MMEHA OTUM MICHTH(UKAaTopaMm, Harpumep ID EXIT.

JUis co3taHust MEHIO IPUMEHSIOTCS TPU METo/a:

1. IlTa6mon MeHIO co3maercs B daiiyie pecypcoB MPHUIIOKEHHS, a 3aTEM 3arpy’KaeTcs Mpu
CO3/IaHUM TJIABHOI'O OKHA MPHIIOKEHHs. DTOT cI10co0 MOAXOAUT Ul CTATUYECKUX MEHIO, HeMe-
HSIOIIMXCSI MM HE3HAYUTEIILHO MEHSIOIINXCS B TIPOIiecce paboThI MPOrPaMMBI.

2. Menro 6e3 1mabioHa co3AaeTcs TUHAMHYECKH TOJNBKO Mpu moMomu GyHkuuidi Win32
APIL. Ot1oT cnioco6 moaxoauT /Ui NPUII0KEHHH, CYIIIECTBEHHO MEHSIOIMX BHEUIHUI BUJ MEHIO,
KOTJa pa3padoTaTh MOAXOAMIMH 1a0JI0H 3apaHee He MPEeACTaBISIeTCs BO3SMOXKHBIM.

3. I1abnoH MEHIO0 TOJATrOTAaBIMBACTCS HETIOCPEACTBEHHO B ONEPATUBHOW MAMATH H C IO-
MOIIbIO CTIEHUAIBHBIX (PYHKIMH MOJKIF0YAETCsI K MPHIIOKEHHIO.

MpI, npeuMyliecTBEHHO, OyJeM HCIoib30BaTh MepBblii crnocol. Kak Obulio ckasaHo,
IIPEKIE YEM HOJKIIOUNTh MEHIO K NPUIIOKEHHIO, €T0 HY)KHO 3arpy3uTh u3 pecypcos. Ilocneno-
BaTEJILHOCTEL JEUCTBUHA MOXKET OBITh TAKOM:

HMENU hMenu = LoadMenu(g hInst, “Main Menu”);
HWND hWnd = CreateWindowEx (
WS_EX_OVERLAPPEDWINDOW,
szClass, szTitle, WS_OVERLAPPEDWINDOW,
0, 0, 100, 100,
NULL, hMenu, g hInst, NULL);
if (!'hWnd) return -1;

3aMeTHUM, 4YTO IPHU YKA3aHWHU PECYPCOB INPUIIOKEHMS Yallleé HCIOJIb3YHOTCS YMCIIOBBIE
3HAYeHUs, WUACHTU(PUIMPYIOIIME pEecypchl, a He CTPOKOBBIE OIMCAaHUS, HaIpHUMep,
IDR MAIN MENU. B sToM ciydae cleyeT MCIoib30BaTh Makpoc MAKEINTRESOURCE ()
Ui ipeoOpa3oBaHus HIEHTU(UKAaTOpa pecypca B CTpokoBoe onucanue. [Ipumep 3arpy3ku me-
HIO BBITVISIAUT TaK:

HMENU hMenu = LoadMenu (g hInst,
MAKEINTRESOURCE (IDR_MAIN MENU)) ;

O6paboTunK coOOIIEHN MEHIO HECTIOKEH U MOXKET BBITJIAJETh CIEAYIOLUIUM 00pa3oM:

case WM COMMAND: {
int wID = LOWORD (wParam) ;
switch (wID) {
case ID EXIT
DestroyWindow (hWnd) ;
break;
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}

return 0; }

(DyHKI_[I/II/I I pa60TBI C MCHIO
1. Ecnmu oxao hWwnd IIPUIIOKCHUA UMECT TJIaBHOEC MCHIO, TO ITOJTYYHUTh €0 ACCKPHUIITOPD
MOYKHO C ITOMOIIBIO (PYHKITHH
HMENU hMenuMain = GetMenu (hWnd) ;
3areM MOXKHO MOJIYyYUTh JECKPUTITOPBI BCEX MOIMEHIO, BBI3BIBAS (PYHKIINIO
HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);

371ech LeOYHCIIEHHOE 3HaueHue nPos u3mensercs ot 0 10 nMenu-1, riue nepemeHHas
nMenu 0003Ha4yaeT KOJIMYECTBO MOJAMEHIO. Y3HATh 3TO 3HAYEHHE MOXKHO C ITOMOILBIO YHUBED-
caslbHOW (hYHKIIMU

nMenu = GetMenultemCount (HMENU hMenu),

KOTOpasi BO3BpAILaeT KOJIUYECTBO AJIEMEHTOB B 171000M MEHIO, @ HE TOJIBKO B IJIABHOM.

2. JIns MONHON 3aMEeHbl MEHIO y TJIaBHOTO OKHA MPUIIOKEHUS HY)KHO BOCIOJIB30BaThCS
(dyHkuuen

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),

KOTOpasi IO3BOJIIET NPHUKPENNUTh K OKHY hWnd HOBOE MEHIO C JAECKpUIITOPOM
hMenuNew.

B o3toM cnyuae ‘“‘crapoe” MeHIO TpeOyeTcs pa3pyLIUTh BBI3OBOM  (PYHKIIHH
DestroyMenu (hMenu). Ecin e MEHIO INPUKPEIJIEHO K OKHY IIPH CO3[JaHUH IIOCJIEIHErO
(cM. mpuMep TpeabIayero myHkra), Windows aBTOMaTHYeCKH pa3pylIdT TaKoe MEHIO MPH 3a-
KpPBITUU OKHA.

3. I3MEHUTh COCTOSIHME IYHKTa MEHIO ¢ MACHTHU(UKATOpoM uID MOXKHO C MOMOIIBIO
BbI30Ba (DYHKIIUU

EnableMenultem (hMenu, ulD, uEnable);

ITapamerp uEnable MOXET IPUHUMATh OJJHO U3 CIECIYIOIIUX 3HAYCHUN:

MF DISABLED (HenocTynHo), MF _ENABLED (akTuBHO) uin MF_GRAYED (HemOCTYII-
HO M OTMEYEHO CEpbIM LBETOM). DTO 3HAYEHHUE JOJKHO ObITh OOBEAMHEHO C KOHCTaHTOMN
MF BYCOMMAND, ecinu napamerp uID 3ajaeT UAEHTU(QHUKATOP MEHIO, JHOO ¢ KOHCTaHTOH
MF BYPOSITION, eciau ulD 3a7aeT HOMEp TO3UIMH B MCHIO.

4. Ecnu BBl U3MEHSETE COCTOSIHME KaKOro-imbo MyHKTa 2nasHo2o meHio okHa hWnd, To
CJIeZlyeT BBIIIOJIHUTD EPEPUCOBKY MEHIO BHI30BOM (DYHKIIMU

DrawMenuBar (hWnd) ;

[TepepucoBbiBaTh MOJMEHIO HEe TpeOyeTcsi, MOCKOIbKY 3TO Jenaercs Windows aBToma-
TUYECKH MPU KaXKJIOM BbI30BE IMOIMEHIO.

5. Ilporpammublit uHTEpdeiic Win32 coepKUT JBe YHHUBEpCcalbHbIe GYHKIIUN

BOOL GetMenultemInfo (HMENU hMenu, UINT ultem,
BOOL fByPosition, MENUITEMINFO* pMI)

BOOL SetMenultemInfo (HMENU hMenu, UINT ultem,
BOOL fByPosition, MENUITEMINFO* pMI)

nepBasi U3 KOTOPHIX BO3BpAIlaeT MOJHYI0 MH(OPMAIMIO O MyHKTE J000ro MEHIo, a BTO-
past — MO3BOJISIET COBEPIIUTH BCe HEOOXOIUMBIE ONepaly ¢ 3TUM MyHKTOM. [lapamerp uItem
ABJISIETCS TIO3UIIMEH B MEHIO, €ClIM NIEpEMEHHAasl £ByPosition UMEET HEHYJIEBOE 3HaU€HUe, JTubo
UJCHTUPHUKATOPOM — B NPOTUBHOM ciydae. VcuepnbiBaroliee ONMMUCAaHHE IOJIEH CTPYKTYpbI
MENUITEMINFO Bbl MOXETE HaiiTu B 1t000# cripaBoyHOi cucteme nmo Win32 APL
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2.10. lnanoroBasi naHejib KaK IJIaBHOe OKHO NMPUJIOKEHUS

3apanme. Co3gaTh NPUIIOKEHUE, KOTOPOE B KAaUE€CTBE INIABHOTO OKHA MPUIIOKEHUS HC-
HOJIB3YET AUATOTOBYIO MAHEIb, BHIIOIHSIIOMYIO (DYHKIIMH MTPOCTEHUIIET0 KaIbKYIATOPA.

IosicHeHus1 M yKa3aHusl.

CnepyommmMm 1OCI€ MEHIO, YacTO HCIOJIb3YEMBIM PECYPCOM IPHIIOKEHHUS, SBISETCA
muanor. Ilpaktuuecku mro6oe crangaptHoe npuioxkenne Windows HCIONB3YeT AMAIOTOBBIE
nanesny. OgHako BHavyase ClIeyeT pacCMOTPETh COCTABJIAIOIINE KOMIIOHEHTHI 1IMajJOroB — 3Jie-
MEHTBI YIIPaBJICHUS.

B Windows nipenonpeaeneH neiblid psj pa3iMdHbIX 3JIEMEHTOB YIPABICHUS, TAKUX, KaK
KHOIIKHM, PEIaKTOpPbl TEKCTOB U CIHUCKU U MpoYee. DTH JIEMEHTHI YIPABICHUS UMEHYIOTCS I0-
yepHuME okHamu yrpasnenus (Child window control). Bee onu co3narorcst Ha 6a3e mpenonpe-
JIEJICHHBIX KJIACCOB, HO pa3pabOTYMK MOXKET ONpEAENUTh M COOCTBEHHBIE KJIACChl JTOUEPHHUX
OKOH, 3aperucTpUpoBaB ux mnpu nomouu ¢pyHkiun RegisterClass ().

BcnoMHuM, 9TO 0YEPHEE OKHO, BO-NIEPBLIX, onpeensercs cruieM WS_CHILD u 6cezoa
pacrmoiararTcs Ha MOBEPXHOCTH POJUTENHCKOTO OKHA, KakK Obl “nmpuiumnas’ K Hemy. Bo-BTOpBIX,
npu JIF0OOM TEPEeMEICHNN JT0UYepHEe OKHO HHMKOTJIA HE BBIXOAWT 32 TPAHMIBI POAUTENHCKOTO
okHa. PoauTenbckoe OKHO MOXET COAepkKaTh HECKOJIbKO 3JIEMEHTOB YIPaBJICHHUs, KOTOpbIe OY-
JyT IIEPEMEIATBCA BMECTE C OKHOM-POAUTEIIEM.

YToObl pOIUTENBCKOE OKHO pa3jinyaio JI0YepHUe OKHA, MOCIeIHNE JOJIKHBl UMETh YHU-
KaJbHBIN UICHTU(UKATOP U YHUKAIBHBIA JECKPUIITOP OKHA.

Wtak, 10cTaTOYHO MPOCTO CO3/1aTh HYXKHbIE JOUEPHUE OKHA, YKa3aB UX pa3Mephbl, pacIo-
JIO)KEHUE U HEKOTOpble apyrue atpuOythl. Ilocie 3Toro mpuiokeHne MOXKET B3aUMOIEHCTBO-
BaTh C AJIEMEHTAaMU YIpaBIeHUs, IiepeaBasi UM U MOJIydas OT HUX pa3sinyHble cooOmenus. [Tpu
9TOM KaXKIbI AJIEMEHT YIIPaBJIECHUSI CAMOCTOSATEIbHO 00padaThiBaeT COOOIIEHUS MBIIIU U Kila-
BHATYpPBI U U3BELIAET POAUTEILCKOE OKHO O TOM, YTO €r0 COCTOSIHHE U3MEHWIIOCh. B aTOM City-
yae Jo4YepHee OKHO CTAHOBUTCA JUIS POJUTEIBCKOrO OKHA yCTPOMCTBOM BBOJA. IIpm 3TOM OHO
MHKAICYJINPYET 0COObIe NeHCTBUSA, CBSI3aHHbIE C TpaUUecKUM IMpeJICTaBIeHUeM OKHa Ha JKpa-
He, peaklMel Ha IMOoJIb30BaTEeIbCKUN BBOJ, U MU3BELICHUS APYroro OKHa IpU BBOJIE JTHOOON MH-
dopmanuu. [Ipunoxennro HeT HEOOXOIUMOCTH OECIIOKOUTHCS O JIOTUKE 00pabOTKH MBIIIH 3TH-
MU OKHaMHU, WIH O JIOTMKE UX OTPUCOBKH. Bce 310 BXxoauT B 30HY oTBeTcTBEHHOCTH Windows, a
BCE, YTO OCTACTCs MPUIIOKEHUIO — 5TO 00pabareiBaTh cooOmenne WM COMMAND. Dtum c000-
[IEHUEM JIOYEPHUE OKHA MHPOPMUPYIOT OKOHHYIO MPOIEAYPY O PA3IUYHBIX COOBITUSX.

Win32 API conepuT HOBbIE 371€MEHTHI YIPABICHUS, KOTOPbIE UCIOIb3YIOT COOOIIEHHE
WM_NOTIFY JUIA U3BEIICHUS POAUTEIBCKOIO OKHA.

Coznanue cTaHIapTHBIX JIEMEHTOB YIIPaBICHUS
JlnHaMuYecKkH — BHE 11a0JI0HA — CO3/aTh CTAHIAPTHBIM SJIEMEHT YIIPABJICHUS MPOIIE BCE-
ro ¢ nmoMompel (yHKIMN CreateWindow (), HCIIONB3ys OAMH U3 MPEAONPEICICHHBIX Kiac-
coB: “button”, "edit”, “static”, “listbox”, “combobox” u “scrollbar”.
Hanpumep, KHOIIKY MOKHO CO3J1aTh TaK:
HWND hWndBotton = CreateWindow (

“button”, “Ormena”,
dwStyle, x, y, nWidth, nHeight,
hWndParent,

(HMENU) nIDctrl,
g _hInst, NULL);

[Tapamerp nIDctrl — uucioBOW HACHTUPHUKATOP OKHA. [lJIi Ka)XI0ro co3aaBaeMoro
JIOYEPHET0 OKHAa HEOOXOAMMO OIPENEINTh COOCTBEHHBIM YHMKaIbHBIA nieHTtugukatop. Pogu-
TEJIbCKOE OKHO OyIeT pa3iuyaTh AJIEMEHTHI YIPABJICHHUS 10 3TOMY IapaMmerpy, Moixydas coo0-
menre WM_COMMAND 0T 6cex 104epHHMX OKOH. Jleckpunrtop hWndParent — 510 onmcarensb
POOUTENBCKOIO OKHA.
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Kpome Toro, Hy)KHO yKa3aTh KOHKpETHbIC mapamerpbl cTuis dwStyle co3aaBacMoro
OKHa JijIst O0Jiee TOYHOTO ONpEIeNICHHS BU/Ia M CBOMCTB KaXIOT'O M3 AJIEMEHTOB YIPABJICHUSL.

OKOHHBIE TIPOLEAYPHI JJISI CTAHAAPTHBIX JIEMEHTOB YIPABICHHS YK€ BKJIIOYCHBI B CO-
ctaB sipa Windows. OHU HEOOXOAUMEI JIsi 00pabOTKM COOOIIECHHI TeX HOYEPHUX OKOH, KOTO-
pbIe CO3/IaHbI HA OCHOBE MEPEUNCICHHBIX KJIACCOB.

Pa3pyienue 31eMEHTOB ylpaBiIcHUs

[Ipy HEOOXOTUMOCTH CO3/JaHHBIA 3JIEMEHT YIPABICHUS MOXHO YHAIUTHh (DyHKIHEH
DestroyWindow (). OxHako MOMHHTE, MPH Pa3pyLICHHH POAMTENHCKOro OkHa, Windows
cama yoansem BCe €ro JOUYEPHUE OKHA.

OyHKIUY U1 pabOThI ¢ SIEMEHTAMH YIIPABJICHUS

BeizbiBast pynkiuun Win32 API, MokHO AMHAMUYECKH TIEpPEMEIaTh MJIEMEHTHI yIpaBiie-
HUS, IeTIaTh UX aKTUBHBIM WJIM HEAKTHBHBIM, CKPBIBATh WJIM, HA000POT, OTOOpaXKaTh B OKHE.

IlepeMeCTUTh 3JIEMEHT yNpPaBJIEHUS BHYTPU POAUTEIBLCKOTO OKHA MOXHO C IIOMOLIBIO
byHkun SetWindowPos (). Ota (yHKUUS ompeneiseT HOBOE PACIONIOKEHHUE M Pa3Mepbl
OKHA B CHCTEME KOOPAMHAT, CBSI3aHHOU C POJUTEIBCKUM OKHOM.

BOOL SetWindowPos (HWND hWnd,
HWND hWndInsertAfter,

int X, int Y, int cx, int cy,
UINT uFlags)

Kpome Toro, nannas (QyHKIMS TO3BOJSET MaHUIYJIWPOBATh, TaK HA3bIBAEMBIM Z-
MOPSIIKOM OKOH. JTa 3a/1auya CTAHOBUTCS AKTYaJIbHOW, KOTJIa HAa MOBEPXHOCTU POIUTEIHCKOTO
OKHA pacIoJjlaraeTcsi HECKOJIbKO NEPEKPHIBAIOIINXCS JOYEPHUX OKOH, U OHO OKHO HYXHO “yO-
path’ oA Apyroe, Uik Hao0OpOT — BBIBECTH €0 Ha MEePEAHUIA TI1aH.

DyHKIUA

BOOL EnableWindow (HWND hWndChild, BOOL bEnable)

nenaer okHo hWndChild n10o akTHBHBIM, eciid BTopoit napameTp TRUE, iu6o Hemoc-
TYIIHBIM, eciii bEnable paseH FALSE.

DyHKIMA

BOOL IsWindowEnabled (HWND hWndChild)
MPOBEPSAET AKTUBHO JIK OKHO hWndChild B HaCTOSIIIMI MOMEHT.
DyHKIUA

BOOL ShowWindow (HWND hWndChild, int nCmdShow)

TIO3BOJIAET CKPBITh (nCmdShow=SW_HIDE) WK BHOBb OTOOPa3HTh (nCmdShow= SW_SHOW) OKHO
hWndChild Ha HOBEpXHOCTH POAUTEIHCKOIO OKHA.

VYkaxkeM ele 1Be BcrioMorareiabHble GyHKIMU. OfHa U3 HUX JAAaeT BO3MOXKHOCTH y3HATh
JIECKPUITOP IOUEPHETO OKHA, 3HAs €ro IeJIOUHCICHHOE 3HaueHne uaeHTudukaropa nID:

HWND GetDlgItem (HWND hWndParent, int nID)

a BTOpasi, oOpaTHas MepBOI — BO3BpaIlaeT UICHTHU(PHUKATOP JOUYEPHETO OKHA IO €ro M3-
BECTHOMY JIECKPUIITOPY hiindChild!
UINT GetDlgCtrlID (HWND hWndChild)
XoTs yacTh “plg” B UMEHAX 3THX (DYHKUIUN OTHOCUTCS K OKHaM JUAJIOra, Ha CaMOM Jiese
—93T0 (PyHKIMH OOIIET0 Ha3HAUCHUSL.

Coo01eHus T0YepHUX OKOH
Ecnu cranpapTHBIN 2JIeMEHT yHpaBlieHUsl U3MEHSET CBOE€ COCTOSIHUE, TO (PYHKIMS POJHU-
TEJIBCKOTO OKHA ToIydaeT coodmenre WM _COMMAND co ClIeyIOIMMH IapaMETPAMM:

WM COMMAND
int nIDCtrl = LOWORD (wParam) ;
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int nEvent = HIWORD (wParam);
HWND hWndCtl (HWND) 1lParam;

Kon yBenomiiennss nEvent — 3TO JONOJHUTENBHBIN KOJ, KOTOPBIM JOYEPHEE OKHO MC-
MOJIB3YET JIJIS TOTO, YTOOBI COOOIIUTH POAUTEIILCKOMY OKHY 00JIee TOUHBIE CBEJICHUS O CO00IIIe-
HuU. KOHCTaHTHI, WACHTU(UIIUPYIONTUE PA3IMYHBIC KOIBI YBEIOMIICHHS, OMIPEICICHBI B 3ar0JI0-
BOYHBIX (aiinax Windows U MMEIOT COOTBETCTBEHHO cieayromue npepukcel: BN _ — “button”,
EN_—7edit”, LBN _— “listbox”, CBN_— “combobox” u SB_ — “scrollbar”.

[Tapamerp nIDCtrl — 3TO YHUKAJIBbHOE YHCIOBOE 3HaUEHHE, KOTOPOE YKa3bIBACTCS MPHU
CO3JIaHUU AJIEMEHTA YIIPaBJICHUSI.

[Tapamerp hwndCtl npeacTaBisieT coO0M TECKPUITOP OKHA 3JIEMEHTA YIIPABJICHHUS.

Coo01eHus: poUTEIHCKOTO OKHA JOYSPHUM OKHAM

PonuTenbckoe OKHO MOKET IepeiaBaTh COOOLICHHSI JOYEPHUM OKHAM, B OTBET Ha KOTO-
pBI€ 3TO JOoYepHEe OKHO OYJET BBINMOJNHATH paziauuHble AeicTBus. [lepenats MOXKHO Kak 0ObIY-
HOE OKOHHOE cooOIenue (¢ npepuxkcom WM ), Tak M crielu(pUUEcKUe s Ka10ro TUIa diie-
MeHTa ynpasieHHs. KOHCTaHTbI, UASHTUQUUUPYIOLUIME pa3IuuHble COOOIIEHUS JUIsl JOYEPHUX
OKOH YIIpaBJICHUS, OINPENIEICHBI B 3ar0JIOBOYHBIX (aitiax Windows u MMEIOT COOTBETCTBEHHO
cinenyromue npeduxcel: BM _— “button”, EM_ — "edit”, LB_ — “listbox”, CB_ — “combobox”.

Hanomuum, 4t0 cymecTByeT /1Ba criocoda rnepeaadn cooOmeHn .

ACHHXPOHHBIN CIIOCOO — 3TO 3aMUCh COOOIIEHUs B ouepeb NpuiokeHus. OH OCHOBaH
Ha HMCIOJIb30BaHUM (QyHKIUU PostMessage (). Orta ¢yHKUUs [TOMELIAeT COOOLICHUE B OYe-
pellb COOOLIECHHUM /ISl OKHA, YKa3aHHOI'O B MapaMeTpax, U Cpa3y >Ke€ BO3BpAILlaeT yIpaBlCHHE.
[To3xe (aCHHXPOHHO O BPEMEHM) 3alMCAHHOE IIpU Nomoliu (pyHKkuuu PostMessage () co-
obmieHue OyaeT BRIOpaHO U 00pabOTaHO B IUKIIC 00paObOTKH COOOIICHHUH.

CHHXpOHHBIN cIOCO0 — 3TO HEMOCPEJICTBEHHAs Nepeaaya coolIieHust GyHKIUU ao4ep-
HEro OKHa, MHHYyS od4epeab cooOumeHuil. DOToT Meron  peanusyercs  (QyHKIUEH
SendMessage (). B otnuune ot npeasiaymieit pyukiuu, GpyHkius SendMessage () BbI3bI-
BaeT OKOHHYIO NPOIEypy W BO3BpAIIAET YIPABICHHE TOJIBKO IOCIE BbIX0Ja U3 (PYHKIMH T10-
YEepHEro OKHa.

Jl5ist DIeMEeHTOB YIpaBJIeHHUS CHHXPOHHBIN CIIOCO0 SIBISIETCS OCHOBHBIM, YTO TIOJYEPKHU-
BaeTca HanmuueM B Win32 API cnennanbHO Ui 3TOTO MpeHa3HAY€HHOI0 BapuaHTa (GyHKIUH
SendMessage ()

LONG SendDlgItemMessage (
HWND hWndParent, int nIDitem,
UINT Msg, WPARAM wParam, LPARAM lParam)
KOTOpas OTIIPABJIACT COOGH_ICHI/IC Msg AOYCPHEMY OKHY C I/I,[[eHTI/I(I)I/IKaTOpOM nIDitem,

pacIoI0KEHHOMY Ha pOAUTENLCKOM OKHE hWndParent.

PactmmpenHoe yrpaBieHue TO9epHUMEI OKHAMU

PaccMoTpuM 3Ty BO3MOXKHOCTH Ha MIPUMEPE PEIleHus 3a/1a4i 00 U3MEHEHUH 1BeTa (hoHa
aneMeHT ynpasieHus. Korga smeMeHT ympaBiieHHusl COOMpaeTcsi OTPUCOBATh CBOIO pabouyro 00-
JacTh, OH MOCBUIAET MPOIEAYPE POAUTEIHCKOTO OKHA COOTBETCTBYIOIIEE COOOIIEHUE ¢ TpedUK-
com WM_CTLCOLOR (nampumep, mis EditBox aTo coobmenne WM_CTLCOLOREDIT). Poxau-
TETHCKOE OKHO Ha OCHOBAaHUM ITOW MH(OPMAIMH MOXKET W3MEHHUThH IBET, KOTOPBIA OyIeT uc-
MOJIb30BaH B OKOHHOMW TPOIIEIype JTOUYCPHETO OKHA MPU PUCOBaHHUH. B MTOTEe pOAMTETHCKOE OK-
HO MOXKET YIPaBJIATh [IBETAMH CBOUX TIOUYEPHHUX OKOH.

BosBpamiaempiM 3HaU€HHUEM TSI COOOIIEHUMN WM CTLCOLOR. .. SIBISIETCS OecKpunmop Ha
KHCTb hBrush.

OKOHHBIE TPOLIEAYPHI DJIEMEHTOB YIIPABJICHUS
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Kak yxe ormeuanoch, (DYHKIMM OKOH 3JEMEHTOB YIPABJICHUS HAXOAATCS B AIpe
Windows. OnHako y pa3paboTyuka UMEeTCsl BO3MOXKHOCTb IOIYYUTh a/Ipec 3TOW OKOHHOH Hpo-
Henypsl ¢ noMouepio (pyHkiMu GetWindowLong (), A KOTOpOil B KauecTBe BTOPOro Iapa-
METpa MCIONb3yeTca uieHTupukarop GWL_WNDPROC. C momompr ke (yHKIUM
SetWindowLong () MOXHO HE TOJBKO IIOJNYYUTHb agpPEC OKOHHOM IIPOLIEAYpPHI 3JIEMEHTA
yIpaBJIEHUs,, HO U YCTAHOBUTbh HOBYI) OKOHHYIO MPOLEAYPY IUIsl HEro. OTOT OYEHb MOLIHBIN
npuem uMenyercst window subclassing. OH mo3BossieT AOMONHATh KOJ| CTaHAAPTHOW OKOHHOM
IpOLEeTypbl HOBBIMU BO3MOXHOCTSIMU, JPYTUMH CJIOBAMH, “BJI€3Th” B CYILECTBYIOLIME BHYTPU
sapa Windows OKOHHBIE MPOLIEYPhI, 00pad0TaTh HEKOTOPHIE COOOIICHUS CICIU(PUISCKIM IS
IPUIIOKEHUS CIIOCOOOM, a BCE OCTaJIbHbIE COOOIEHHUSI OCTaBUTh Ul MPEXHEH OKOHHOM mIpolie-
nypsl. Hanpumep, HeoOxoaumo cosnath 3nemMeHT EditBox, koTopslit npeanasHadeH s BBOAA
TOJIbKO BEIECTBEHHbIX uucel. IlocnenoBarenbHOCTh BalIMX JEHCTBUN J10JDKHA OBITH ClELyIO-
LICH:

1. OObsIBUTH TTT00ANBHYIO IEPEMEHHYIO, KaK yKa3aTelb Ha CALLBACK (DYHKIIHIO

static WNDPROC OldEditWindowProc;

VYkaszaTenb oldeditWindowProc OYIET HMCIOJb30BaH Jsl MOJYYEHUS aJpeca OKOHHBIN
npolenypsl cTaHAapTHOTO aeMeHTa ynpasieHus EditBox. IIpumenenue rimoGanbHoro kiacca
naMsITi OOBSICHAETCS TEM, YTO MCIIOJIb30BaTh €T0 MPUICTCS B PAa3IHUHBIX 00paboTUMKaX.

2. B o6paborunke WM_CREATE pOJMTENLCKOIO OKHA CO3JA€TCs JIEMEHT YIPAaBJIEHUS,
JIOTTYCTUM UMEIOUINI JeCKpUnTop hedit. Ilociae 3Toro, Hy)KHO MOIY4UTh ajipec “cTapoil” OKOH-
HBII IPOLEAYPHI I hEdit

OldEditWindowProc = (WNDPROC)GetWindowLong (
hEdit, GWL_WNDPROC) ;

U YCTaBUTH “HOBYIO” ()YHKIHUIO OKHA NewEditWindowProc

SetWindowLong (hEdit,
GWL_WNDPROC, (LONG)NewEditWindowProc);

3. HoBas oxoHHas mpoueaypa, KOHEUHO Ke, sIBisieTcs (yHKIMEeH 00paTHOro BbI30Ba U
OTIpeieNsIeTcs CIeNYIOIUM 00pa3oM:

LRESULT CALLBACK NewEditWindowProc (HWND hEdit,
UINT uMsg, WPARAM wParam, LPARAM lParam)

{
switch (uMsg) {
// Bamm oBpaboTUMKU
case

case WM DESTROY
// TUpu paspylieHuyr SJEMEHTa yIpaBJIeHMI
// HYXHO BOCCTAHOBUTHL CTApPHM ampec.
SetWindowLong (hEdit, GWL WNDPROC,
(LONG) OldEditWindowProc) ;

return CallWindowProc (OldEditWindowProc,
hEdit, uMsg, wParam, lParam);

}
OOGparuTe BHUMaHUE HA TO, YTO 00pabOTKa MO YMOJYAHHUIO ISl TIOJJMEHEHHONH OKOHHOMU
NpOLEAYPHI BRIMOIHAETCA ¢ momMolpio CallWindowProc (), a He DefWindowProc ().

2.11. MoaajbHbI 1 HEMOAAJIBHBIA JHUAJOTH

3aganue. Co3aTh NPUIOKEHNUE, TO3BOJISIONIEE BEIBOJUTD IUarpaMMy. 3HAUEHUS U3Me-
HSIOTCSl TIPU MTOMOIIM MOJAJbHON AMArIoroBOM MaHeNH, KOTopas MOSBISAETCS MPH HAXKaTUU Ha
knasuty 'V'. Haxxatue Ha knasuiy 'C' BbI3bIBA€T MOSBICHUE HEMOJAJIBHONW TUAJIIOrOBOM MaHEIN
U3MEHEHHUS 1[BETa PUCYHKA.

IHosicHeHus M yKa3aHu.
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Kpome 0CHOBHOTO OKHa IPUIIOKEHUS, KOTOPOE UMEET CTPOKY 3arojIoBKa, MEHIO U CBOE
COOCTBEHHOE COJIepKaHMs, AJs1 oOMeHa MHpopMalKel ¢ 10Jib30BaTeseM Haubosee 4acTo mpu-
MEHSIOTCS AUANOoroBele OKHA. C TOYKM 3pEHMsI M0JIb30BATENs, IV1aBHAs OTJIMYMUTENIbHAS 4yepTa
JIMAJIOTOBBIX OKOH 3aKJII0YAETCsl B TOM, YTO OCHOBHOE OKHO CYIIECTBYET Ha IPOTSKEHUM BCe
paboThI MPUIIOKEHUS, B TO BPEMsI KaK JHaJIOrOBbIe OKHA 110 CBOEH Ipupozae 60jee HeMOCTOSHHBI
U TpeOyIOTCs TOJIBKO Ha BpeMsi oOMeHa AaHHbIMU. Ho 3TO He riaBHOE pasinyue MEeXJy OCHOB-
HBIMHM U JMAJIOTOBBIMU OKHaMU. B eHCTBUTENBHOCTH CYLIECTBYIOT IPUJIOKEHUS, UCIOJb3YIO-
IIM€ JMAIOTrOBbIE€ MAHEIN KaK OCHOBHBIE OKHA, T.€. IMAJIOrOBbIE OKHA MOI'YT OCTAaBaThCs BUAU-
MBIMH Ha IPOTSKEHUU BCETO CYIIECTBOBAHUS IPUIIOKEHUS.

Kaxnoe nuanoroBoe 0kHO OOBIYHO COIEPKUT HECKOJIBKO 3JIEMEHTOB YIIPaBIIEHU, KOTO-
pbI€ SBJISIOTCS 10YEPHUMHU OKHAMM I10 OTHOLIEHHIO K JMAJIOTY, a IUAJOr, SBJSAACH BPEMEHHBIM
OKHOM I10 OTHOLIEHHIO K OCHOBHOMY OKHY, IO3BOJIAE€T IPOBOAUTH OOMEH IaHHBIMH MEXIY
noJjbp3oBareneM u npuioxenueM. CymiecTByer Heckoubko ¢yHkimii Win32 API, xoropsie mo-
MOTal0T B KOHCTPYMPOBAHUH, OTOOPAKEHUU M YNPABICHUU COACPKUMBIM JHAJIOTOBBIX OKOH.
Pa3paboTunkam npuiokeHnit 0OBIYHO HE HYHO 3a00TUTHCSI O PUCOBAHUH 3JIEMEHTOB YIpaBJie-
HUS Wi 00 00paboTKe COOBITUI MOIB30BATENBCKOTO HHTEPdeEiica, JOCTATOUHO COCPEOTOUNTh-
Csl HA caMOM OOMEHE JaHHBIMU MEXAY DJIEMEHTaMU YIpaBJICHUsI 1MajI0roBOro OKHA U IIPUJIOKE-
HUEM.

Cosnanue madioHa guajora
JIJIsT KOHCTPYMPOBAHUSI BHEIIIHETO BUAA JHAIOTOBOW MaHENIH OOBIYHO HCIOJB3YIOT JIBa
crocooa:

— TIEPBBIA CIOCO0 Pa3MEIICHUS YIEMEHTOB YIIPABJICHUS MPEAIOIaracT MCIOIb30BAHKE CIICIH-
QTBHOTO PEAAKTOpA JUAIOTOB. DTOT PEIAKTOP MO3BOJISIET OTOOPA3UTH JUATIOTOBYIO TTAHEIb U
COXPaHHUTDH €€ TEeKCTOBOE OMHCaHUE B (hailie pecypcoB MPHUIOKEHU. Takol MOAXOI MPH CO3-
JAHUHW JTUAJIOTOB TPWIOKCHUA HOCUT 3a4aTKH BHU3YaJLHOTO TMPOTPAMMHUPOBAHHUS, KOT/Ia
BHEIIHUI BUJ U TOBEJCHUE MPUIOKEHHUS OMPeAeTseTCs] C TOMOIIbI0 TpaduYecKuX CpeicTB
MPOSKTUPOBAHUS 0€3 TPATUITMOHHOTO TPOrPaMMHUPOBAHUS Ha KAKOM-JTHOO0 aJlTOPUTMHYECKOM
SI3BIKE;

— BTOPOI CIIOCO0 TperoiaraeT co3aHue adioHa JHATIOTOBOM ITAHETTH B OTICPATUBHOM Tamsi-
TH BO BpeMs paboThl MPHIOKEHU. DTOT crloco0 OoJiee CI0KEH U UCIIONIb3YeTCsl MEHee 4acTo,
OOBIYHO TOJBKO B TEX CIy4asX, KOTJa BHEIIHUN BH]I JUATIOTOBOM ITAHETN HEJIb3s ONPEICITUTh
HAa JTarle CO3/1aHus MPHUIOKEHUS.

DyHKIMA qUaora

Huanorosas mporeaypa uin GyHKIUs auagora oopadbaTeiBaeT COOOIICHMS, TTOTydaeMbIe
OKHOM jauanora. OHa HaNMOMHUHAET OOBIYHYIO OKOHHYIO TPOIEAYPY, HO HACTOSIIEH OKOHHOM
npoueaypoi He sBisercsa. Hacrosimas okoHHas mporenypa MaHelu aAuajiora HaxoJIUTCs B siIpe
Windows. OTa okoHHas IpolieIypa BRI3BIBAET TUAJIOTOBYIO MIPOIIEAYPY MPUIIOKEHHUSI, TIepeIaBast
eit OOJNBIIMHCTBO COOOIICHHUS, KOTOPBIE MOTy4aeT cama.

[Ipocreitmas muanoroBas mporeaypa DlgProc mist momansHOTO Amaiora WMeEeT clie-
YOI BU:

BOOL CALLBACK DlgProc (HWND hDlg, UINT message,
WPARAM wParam, LPARAM lParam)

switch (message) {
case WM INITDIALOG:
// MHULMAIM3auusa 3JIEMEHTOB YyIIPaBJIEHUS
return TRUE;
case WM COMMAND: {
int nID = LOWORD (wParam) ;
int nEvent HIWORD (wParam)
HWND hWndCtl (HWND) lParam;
// obpaboTka COOBWEHUNM OT BJIEMEHTOB YNPAaBJIEHUS
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return TRUE;
}

}
return FALSE;

Jlaxxe Ha mepBbId B3SO, Y GYHKIMU AUMANOTA U 'y OOBIYHONH OKOHHOHM MPOLEAyphl UMe-
€TCsl MHOTO OOIIero, OJJHAKO BUAHBI U oTinuus. [lepeunciaum u te, u apyrue.

CxozacTBa MEXIY AUATOTOBOM (PYHKITMEH U OKOHHOW MPOIEAYPOM

1. O6e mpoueaypsl ABIAIOTCA PYHKIUAME 0OpaTHOTO BBI30BA U OMPEACISAIOTCS C MaKpo-
com CALLBACK.

2. [MapameTpsl Ui TUATOTOBON (PYHKIIMH U AJIsE OOBIYHON OKOHHOW MPOIEAYPHl OUHA-
KOBBI.

Paznuuns mexay aAnanoroBoit pyHKIMEH U OKOHHOM MpoLeypoid

1. Oxonnast npoueaypa Bo3Bpaiaer 3HaueHue LRESULT, a nuanorosast mpoueaypa —
3HaueHue tuna BOOL;

2. Ecnu oxoHHas mpoueaypa He oOpadaThIBaeT COOOIIEHHE, TO OHA BBI3BIBaET 00padoT-
yuK 1o ymondanuto DefWindowProc (). [Iponenaypa nuaiora, eciu He oOpabaThiBaeT CO00-
menue, so3ppamiacT FALSE 1 TRUE — B IPOTUBHOM CIIy4ae.

3. Ilpouenypa nuanora HUKOIrAAa HE MOIYYaeT €co00LIEHUSI WM_CREATE, BMECTO ATOTO
BCS ~ WHUIMAIW3AIMS  BBIIOJHICTCS  IpH  00pabOTKE  CIEHHAIBHOTO COOOIIEHHS
WM_INITDIALOG. DTO cooOIIeHNE SIBISETCS MEPBBIM, KOTOPOE oJy4aeT Impoleaypa Iuajio-
roBoi ma”enu. Ecnu mponeaypa nuanora Bo3Bpamiaer TRUE, To Windows nomemiaer ¢okyc
BBOJA Ha IEPBBIA JJIEMEHT YNPABJIEHHs, KOTOPhIH uMeeT cTuib WS_TABSTOP. B nporusHOM
cilydae, Ipoleaypa Juanora JoJKHA HUCIoNIb30BaTh (QyHKIMI0 SetFocus () A TOro, 4YTo0bl
CaMOCTOSITEJIbHO YCTaHOBUTH (DOKYC HA OJMH M3 AJIEMEHTOB YIPaBJIEHHUS, U TOT/Ia OHA JOJIKHA
BO3BpaTuTh 3HaueHne FALSE.

4. Ilpouenypa auanora, Kak MpPaBUIIO, HE 06pa6aTLIBaeT cooO01IeHns WM_PAINT wu
WM_DESTROY.

Tunel TMAIOTOBBIX ITAaHEIEH

B Windows cymiecTByIOT 1Ba MPUHIMIIMATIBHO Pa3HBIX THIA JUAJIOTOBBIX OKOH: HEMO-
JanbHBIE U MOJaibHBbIE. PaccMOTpUM 0COOEHHOCTH MOJIATBHBIX JAHAIOTOB B MEPBYIO OYepe.lb,
MOCKOJIbKY OHU UCTIONB3YIOTCS O0Jiee 4acTo.

Coznianue MoJabHOIO AUajora

[Ipu BBIBOJIE HA PKpaH MOJATHHOM AWAIOTOBON MaHENH paboTa MPUIIOKEHUS MPHOCTa-
HaBiuBaeTcs. OyHKIUMU TIaBHOTO OKHA NMPWJIOKEHHUSI U BCEX €r0 JI0YEPHUX OKOH IEPECTaroT
MOJIy4yaTh COOOLIEHHS OT MBIIIM U KJIaBUATyphl. Bce 3Tu cooliieHus nonagaroT B OKHO JTUAI0-
roBoil manenu. Korna pabora ¢ quanoroBoil nmaHenso OyneT 3aBeplieHa, INIaBHOE OKHO MPHIIO-
’KEHMsI U €ro JoYepHue OKHa OyIyT BHOBb Pa30JIOKUPOBAHBI.

JluanoroBasi maHelb He 00JJCHA CO3]IaBaThCsi Kak JouyepHee OKHO. B 3ToMm ciydae oHa
Oyznet 3a0I0KMpoBaHa Hapsly C OCTAJbHBIMH JOYEPHUMHU OKHAMHU. {7151 co3gaHus AUaoroB Mc-
MI0JIB3YETCS CTUJIb BPEMEHHOT'O OKHA.

CooOuieHust MOAALHOTO TUANOra He MPOXOAST 4Yepe3 ouepeab COOOIIEHUN MpUIIoKe-
HUS, TI09TOMY KJIABUIIIN-AKCENIEPATOPHI He 61usAom Ha paboTy OKHa JHajora.

MopanbHast quanoroBasi IaHENlb, TEM HE MEHEE, MO3BOJSET IOJIb30BATEI0 MEPEKIIO-
YUTHCS HA PabOTy C IPYTMMHU NMpHIoKeHUsIMU. Eciiu TpeOyeTcst 3anpeTHTh TaKyl0 BO3MOKHOCTh
NEPEKIIIOUEHHUs], ITO TOCTUTACTCSI UCIIOIb30BAHUEM CUCMEMHBIX MOOAIbHBIX OUANO0208bIX NAHe-
Jieil, OTHAKO MCII0JIb30BaTh 3TO CPEICTBO HYKHO C UPE3BBIYAHON OCTOPOKHOCTHIO.

Wtak, 1is co3aaHus MOJAIBLHOTO JUAora HauboJjee YacTo UCHOIb3yeTcs (PYHKIUS
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int DialogBox (HINSTANCE hInst, LPCTSTR pTemplate,
HWND hWndParent, DLGPROC pDlgFunc)

Ota QyHKIMA CO37aeT JUaJOrOBOE OKHO, MCIIONB3Ys pecypc Iabiona pTemplate, u
0TOOpaXkaeT 3Ty MaHelb KaK MOJaJbHOE auanoroBoe okHo. @yHkuus DialogBox () He BO3-
BpallaeT YIpaBJieHUs JI0 TEX MOp, MOKa TUATIOTOBOE OKHO HE OyJeT 3aKphITO MoJyib3oBaTeneM. B
TOUYKe BbI30Ba DialogBox () MpoHCXOAUT OJIOKMPOBKA OKHA, BJIAACIOLIETO JUANoOroM. Jleck-
PUIITOp 3TOr0 OKHA mepenaercs yepes napamerp hWndParent.

He pexomennyercst co3naBatk MOJalIbHEIE OKHA Oe3 Biaaenbiia. Windows He pazpymiaet
U HE CKPBIBAET TAKUX JAUAJIOTOBBIX OKOH.

3aKkpbITHE MOJIAJIBHOTO AUAora

[TockonbKy OKHO-BIaJENel] 3a0JIOKUPOBAHO BO BpeMsi pabOThI MOJAIBLHOTO JHAJIOra,
€IMHCTBEHHO KOPPEKTHBIM CIIOCOOOM YHHUYTOXKCHHSI TMAJIOTOBOTO OKHA SIBJIETCS caMopaspy-
[ICHHE B JTUAJIOTOBOM Mpolieype, YTO JOoCcTUraeTcst BbI30BoM GyHkIH EndDialog ().

if (nID == IDCANCEL) {
EndDialog (hDlg, nID);
return TRUE;
}

Orta (QyHKUUS HE TOJBKO 3aKpbIBaeT AMAJOTOBYIO HaHENIb, HO U Pa30JOKUPYET BBI3bI-
Baronyro ¢yHkiuio DialogBox (), KoTopas nepeaaeT B NPUIIOKEHHE, B KadecTBE BO3Bpa-
[1aeMoro 3Hauenus, nmapametp nID ¢ynkuuu EndDialog (). Kak npaBuio, nuanor 3aBepiia-
eT paboTy npu HaxxaTuu KHonku. Ee uaentudukarop nID U BO3BpALLAETCS B MPEACTABICHHOM
BhIIIe (parmMente konaa. CiaenoBarenbHO, MPUIIOKEHHE MOXKET 3HATh, PH HAKATHH KaKOW KHOTI-
KM IIPOM30LLIO 3aKPbITUE MOJAIBHOIO JUAJIOra.

3ameTuM, 4To uAeHTHUPHUKaTopsl IDOK U IDCANCEL, KOTOpbIE ONpEAeSeHbl B 3aroio-
BOUHOM (aiisie windows . h, 3aHuMa0T 0co0oe MecTo 51 MOJAIbHBIX JUaioros. /leno B ToM,
4TO BCE AMAJIOTH cHabxkaeTcsa kHonko “Cancel” ais TOro, yToOb! MOJIB30BATENb CMOT OTMEHUTH
BHECEHHbIC M3MeHeHus. Mrtak, npu Haxkatuun Ha KHOmKy ‘“‘Cancel” renepupyercst cooOreHue
WM _COMMAND c uaenTH(ukaropom IDCANCEL, KOTOPOE M IOCTYNAET B (DYHKIUIO JUAJIOra.
Orta )Ke cuTyalus BOZHUKAET TOrJa, KOIr/a M0JIb30BaTelb HAKMET KiIaBuIly Esc.

Bce auanoru cHaOkaercst Takke KHomkoi “OkK” miist Toro, 4ToObl MOJIL30BATENIhL CMOT
NPUHATH BHECEHHble M3MEHEeHMs. [Ipm HakaTUM Ha 3Ty KHOIIKY T'€HepHUpyeTcsl COOOIIeHHe
WM_COMMAND c uaentudukaropom IDOK, KOTOpoe noctynaer B GyHkuuio auanora. O6pador-
YUK 3TOT0 COOOLIEHUS JOKEH UMETh BHL:

if (nID == IDOK) {
// TOJyYMTb BHAUEHUSA M3 DBJIEMEHTOB YIPAaBJIEHUS
EndDialog (hDlg, nID);
return TRUE;
}

Kpome Toro, coobmenne WM_COMMAND c uaeHTH(pHKaTOpoM IDOK noCTynaer u B TOM
cllydae, €Cld MOJb30BaTellb HA)KMMaeT KiaBuilly Enter B TOT MOMEHT, KOrJa BBIIOJIHAIOTCS
OJIHOBPEMEHHO JIBa YCJIOBHS: 1) HU OJIHA U3 KHOIIOK, PAaCIIOJIOKEHHBIX B IMAJIOrOBOM MaHENH, He
uMeeT (pOoKyC BBOJIA; 2) HU OJIHA U3 KHOIOK He nMeeT cTuiib WS_DEFPUSHBUTTON.

OxkHa cooOIIeHU ABIAIOTCS CIEHATFHBIMA BUIOM MOJAIBHOTO nuanora. OHM mpeaHa-
3HAYEHBI TOJIBKO JISI OTOOpaKEHUS KOPOTKUX HH(POPMAIIMOHHBIX COOOIICHHH, TO3TOMY MOTYT
UMETh TOJILKO 3ar0JIOBOK, TEKCT COOOIICHHUS, OJTHY U3 MPEIONPEACTEHHBIX MUKTOTPAMM U OJHY
WM HECKOJIbKO KHOMOK. Hampumep, OKHO cOOOIIEHHUSI MOXKHO UCIOIb30BaTh JIJIsl YBEAOMIICHUS
MOJIb30BATENsl O BOBHUKHOBEHUH KaKOH-THOO0 OMMOKK MM 3arpoca Ha MOATBEpKIeHHEe HeoOpa-
THMOTO IEUCTBUSL.

OKHO co001IeHMS, C 3ar0JI0BKOM szCaption u BEIBOJUMBIM TeKCTOM szText, co3ia-
eTcs ¢ momolIeio QyHKIMu MessageBox () .
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int MessageBox (HWND hWnd, LPCTSTR szText,
LPCTSTR szCaption, UINT uType)

Kak nipaBmiio, mapamerpom hWnd siBisieTcs TECKPUTITOP TOTO OKHA —OOBIYHOTO WJIH JIHa-
JIOTOBOTO — KOTOPOE CO3/1a€T OKHO cooOmieHus. Eciim okHO cooOmeHust 3aKpbiBaeTcsi, TO (hokyc
BBOJIa niepenaercs okHy hWnd. Eciu neckpuntop okHa HEIOCTYIEH, WIIM €CIU MPUJIOKEHHUIO HE
HY)KHO, 4TOOBI ()OKYC BBOJIa MOJYUYHIIO OJTHO M3 OKOH MPUIIOKEHHSI, BMECTO 3TOTO JIECKPHUITOPA
MOHO HUCIOJb30BaTh 3HaUueHHe NULL.

YerBeptoiii napamerp uType dyHKIUM MessageBox () mnpeacTariseT co0oil Habop
OUTOBBIX (hJIaroB.

[TepBas rpymnmna ¢aroB yka3slBaeT, KakKhue KHOMKH OyIyT OTOOpa)X€HBbI B OKHE COOOIIe-
Hus, Hanpumep, MB_OK, MB_OKCANCEL, MB_YESNO. 3aMeTHM, 4TO OKHO COOOIIEHHS MOKET
HCIIOJIb30BAaTh MAKCUMYM YETHIPE KHOIIKH.

Bropas rpymnma ¢aros 3agaet To, Kakas U3 3THX YEThIPEX KHOMOK IMOJIYYHUT M0 yMOJI4a-
Hu1o Gokyc BBOJA, Hanpumep, MB_DEFBUTTONX, rae x = 1..4.

Tpertbs rpyra 3a7aeT MUKTOTpaMMy, KOTOpast TOSIBUTCS B OKHE COOOIIEHUS, HApUMep,
MB ICONINFIRMATION — uH(pOpPManMOHHbIM 3Ha40K, MB ICONWARNING — 3HAa4OK Hamo-
MuHaHus, MB_TCONSTOP — 3Ha40K KPUTHYECKOW OILIUOKH, MB ICONQUESTION — 3HA4OK
3anpoca. [IukrorpaMma no yMoa4aHuro He 3a1a€TCs.

B 3aBucumocTu 0T HaXXaToil KHOINKH, MPUBOJALIEH K YIaJCHUIO IIaHEIH, OKHO co00IIe-
HUM BO3BpAIAET OJHWH U3 CIECAYIOUIUX I/IIIGHTI/I(bI/IKaTOPOBI IDOK, IDCANCEL, IDYES, IDNO,
IDRETRY, IDIGNORE, IDABORT.

Co3nanre HeMOJAIBPHOM JHAJIONOBOM MAHEIM HEe OCTAHABJIMBACT BBHIITOJIHECHUE MPUIIOKE-
Hus. bornee Toro, HeMojanbHBIC UATIOTOBBIE OKHA BCET/Ia OCTAIOTCS HAJl TIOBEPXHOCTHIO OKHA
BJIQJIeTIbIIA, 1aXKe €CIIM ATO OKHO BIIajenell noixy4daer (okyc BBoja. HemonanbHble OKHA UCTION b-
3YIOTCS 3HAYUTEIBHO PEKE MOAAIBHBIX TUAIOTOB B CITydasx, KOTJa MOJb30BaTEI0 HEOOX0IMMO
OJIHOBPEMEHHO paboTaTh Kak C OKHOM JUAJIOTa, TAK M C OCHOBHBIM OKHOM IPUITI0KEHUS.

[TepeunciimM xapakTepHbIC OTIUIHSI HEMOAATBHBIX JTHAJIOTOB.

1. ITpu ucnonp30BaHUU HEMOAAIBHOM TUANOrOBOI MaHeIN BCEe COOOIIEHUs A Hee IMOo-
CTyMarlT B odepensr coolmeHui mpunokeHus. CrenoBaTebHO, OYepelb COOOIICHUH Tereph
COJICPKUT KaK cOOOIIeHHMsI AJis TJIaBHOTO OKHAa, TaK U 7S HeMojaiabHoro auasnora. Jlns obecre-
YeHUS KOPPEKTHOW PEAKIMH JUAIIOTOBOTO OKHA HAa COOBITHS KJIaBUATYPHI HEOOXOIMMO H3Me-
HUTH UK 00pabOTKU COOOIIEHUH, YTOOBI OH BBITJISIIEN CIEAYIOUINM 00pa3oM:

while (GetMessage (&msg, NULL, 0, 0)) {
if (!IsDialogMessage (hDlgModaless, &émsqg)) {

TranslateMessage (&msq) ;

DispatchMessage (&msqg) ;

}

Eciu coobmieHne mpenHa3HayeHO [UIsi HEMOJAJIbHOTO JAMajora ¢ JECKPUIITOPOM
hDlgModaless, 10 ¢pyHkius IsDialogMessage () OTIpaBISET 3TO COOOIIEHNE OKOHHOU
npolenype okHa auajgora 1 Bo3spauiaer TRUE, B IpOTUBHOM Cllydae — OHa Bo3BpanlaeT FALSE.
CnenoBarenpHo, (yHKIMKM [HKIAa 00paboTku cooOuiennii TranslateMessage() u
DispatchMessage () OyIyT BBI3bIBATHCS TOJBKO, €CIIM TEKYIEE COOOIIEHUE mMSg He npeo-
HAa3HAYeHo NI OKHA TUAJIora.

2. JleckpunTOp HEMOAAIBHOTO JHAJIOTOBOTO OKHA JIOJKEH OBITh OOBSBIIEH Kak ri1o0aib-
Hasl IepeMeHHas, MOCKOJIbKY OyJIeT UCIOIb30BaThCS B PA3HBIX (PYHKUUAX MPUITOKEHHUS.

3. HemonanpHbIe QHaOroBhIE OKHA CO3JAal0TCs (HO HE OTOOpaxaroTcs!) ¢ MOMOUIbIO
¢ynkunu CreateDialog ()

hDlgModaless = CreateDialog (HINSTANCE hInst,
LPCTSTR 1lpTempl, HWND hWndParent,
DLGPROC lpDlgFunc)
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[Tapamerpsl ¢ynknuii CreateDialog() m DialogBox () COBHajarOT, OJIHAKO
CreateDialog () BO3Bpamaer JeCKpUOTOP OKHA U HE BBI3BIBAET OJOKUPOBKY POTUTEIHCKOTO
okHa hWndParent.

4. 1ns oToOpa)keHUs] HEMOAAJIBLHOM TUANOroBOM MAaHEIN MCIOJB3YeTCsl YXKe 3HAKOMas
BaM mnapa ¢pyHknuii ShowWindow () u UpdateWindow ().

5. 3akpblTHE  HEMOJAIbHOrO  JHaliora  MPOU3BOJIUTCS  BBI3OBOM  (pyHKUIUU
DestroyWindow (), a He EndDialog (). O0paboTunk HA)KaTUi KHOMIOK OKOHHOM TpOIIeIy-
PBI AMAJIOTOBOM MaHEIN MOKET BBITJISACTh CISAYIOLUM 00pa3oM:

if (nID == IDOK || nID == IDCANCEL) {
DestroyWindow (hDlgModaless) ;
hDlgModaless = NULL;
return TRUE;
}

6. O6nynenue aeckpunropa hDlgModaless — 3TO IPOrPaMMHUCTCKHI MIPUEM TIPH pa-
00oTe ¢ HEMOJAIbHBIM AHAIOTrOM. /(€0 B TOM, UYTO JECKPUIITOP MOKET UCIOJIb30BaThCSA B pas-
HBIX YacTsAX npuioxkenus. CienoBareabHO, HY)KEH HaJIe)KHBIN KpUTEPUH IS IPOBEPKH CYIIECT-
BOBAaHMSI HEMOJIAJIbHOTO OKHA JMaora B Ka)KJIblii KOHKPETHbIM MOMEHT BpeMmenu. Hynesoil ne-
CKPHIITOP W O3HAYAET OTCYTCTBUE IUAJTIOTA HA DKPaHE.

OTMmedeHHbIe 0COOCHHOCTH TMO3BOJISIOT MPOBECTH Pa3pyllIeHHE HEMOAAIBLHOTO IUaiora
BbI30BOM (pyHKIMHM DestroyWindow () B J1it000M MecTe MPUIIOKEHHS, a HE TOJIBKO B OKOHHOMN

poLeAype TUAIOTOBOIl MaHemH.

JlnanoroBble OKHA OOIIETO MOJIb30BAHUS

B Win32 API peanuzoBaH psi 4acTo yrnoTpeOIsieMbIX AUATOTOBBIX OKOH, YTO OCBOOOXK-
JlaeT pa3padoTyvKa OT HEOOXOAMMOCTH UX MOBTOPHOH peanu3anuu Ui KakKA0ro CBOEro IMpu-
noxeHus. K 9TuM auanoroBeM OKHaM, KOTOPBIE HOCST Ha3BaHUE OOIIETO MCIIOIb30BaHMs, OTHO-
CATCA CIEYIOLINE JUATIOTH.

Hasnauenue nuamora Beo13biBaromas GpyHk-
s
[Tonyunts uMs oTKpbiBaeMoro |BOOL GetOpenFileName
daiina (OPENFILENAME* pOfn)
[Tomryunts umMs s coxpaneHus | BOOL GetSaveFileName
(aiina (OPENFILENAME* pOfn)
Bri6Gpats et BOOL ChooseColor
(CHOOSECOLOR* pColor)
Bri6pats mpudt BOOL ChooseFont
(CHOOSEFONT* pCfont)
[Tonyyutrs  mapamerpsl  Juii | BOOL PrintDlg
1I€YaTH JTOKYMEHTa (PRINTDLG* pPD)
[Tonyunts napamerpsl miis Ha- | BOOL PageSetupDlg
CTPOMKH (PAGESETUPDLG* pPs)
CTpaHULIbI IPH NeYaTH
[Tony4nuTs TEKCT IJI MIOUCKA HWND FindText
(FINDREPLACE* pFr)
[Tony4nuTh TEKCT IJI 3aMEHBI HWND ReplaceText

(FINDREPLACE* pFr)

Bri3biBaroniye GyHKIUH IBYX TIOCIEAHUX JTUATIOTOB BO3BPAIIAIOT ACCKPUIITOP OKHA, a HE
BOOL niepeMeHHYI0, KaK BCe OCTaJIbHBIC. JIErKO MOoTafaThCs, 4TO ATH MOCICAHUE TUATOTH SBJIS-
FOTCSI HEMOTAILHBIMH.
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OO01mure AnanoroBbie OKHA MOYKHO HCIIOJIB30BATh ABYMSI CIIOCOOAMH.

1. IIpunoxeHus MOTYT MCHOJIb30BaTh 3TH JUAJOTM B MX CTaHAAPTHOM BUJE, BbI3bIBas
COOTBETCTBYIOIIYIO (YHKITUIO 00IIIeTo Arajora kak o0branyro Win32 GyHKIUIO.

2. PacummpenHslii criocod Mmo3BoJIsIeT HaCTpauBaTh OOIINME AUAJIOTOBbIE OKHA, B COOTBET-
CTBUU C IEISIMH MPHUIIOKEHUS, HAIPUMED, 3aMEHsIs CICIHATLHBIM 00pa3oM MIabJIOHBI TUAIOTO-
BBIX MaHEJIEH.

B 3akiroueHue npuBeneM NpUMEpP MPOTPAMMHOIO KOJid, KOTOPBIM JAET BO3MOYKHOCTH
MOJIb30BATENI0 BHIOpATh UM (Qailna 1 coxpaHeHHs HeKoTopoil uHdopmanuu. B atom ¢par-
MeHTe hWnd - 1eCKpUNTOp INIaBHOrO OKHa, g_hInst - 1eCKpUNTOpP KONHMH MpHIOKeHHs, ofn -
cTpykrypa OPENFILENAME, 110J151 KOTOPOH HCIOJIB3YIOTCA JI1 HACTPOMKH JAMAJIOTOBOW MaHe-
JIH.

TCHAR szFullPath[MAX PATH];
TCHAR szFileName [MAX PATH];
*szFullPath = 0;
*szFileName = 0;
OPENFILENAME ofn;
// mnpoBomum “oOHyJIeHMEe” BCEM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));

ofn.1StructSize = sizeof (ofn);
ofn.hwndOwner = hWnd;

ofn.hInstance = g _hlInst;

// bduibTp OJia OTOOpaXeHMs TUIOB OGaijioB
ofn.lpstrFilter = "Texcrosee ¢anime\0*.txt\0

Bce odammer\0*.*\0\0";
ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// MCHoJb3yeM TeKylMiA KaTaoT
ofn.lpstrInitialDir=NULL;
// omnpemesiseM 3aroJIOBOK OuUajiora
ofn.lpstrTitle = "CoxpauuTb B danye";
// HacTpauBaeMm bjaru nuasiora
ofn.Flags = OFN_ PATHMUSTEXIST|OFN OVERWRITEPROMPT |
OFN_HIDEREADONLY \OFN_EXPLORER;

// oToBpaxaeMm IOuasior
if (GetSaveFileName (&ofn)) {

// B 3TOM TOUKE MMEEM:

// ofn.lpstrFile - mosuwt nyThb daiina

// ofn.lpstrFileTitle - wumsa BRIOPaHHOTO Obaiia

// IejaeM 3anmMchb COIEPXMMOTO bania

2.12. Padora Windows ¢ ¢aiijiaMu 1 maMsiThI0

3aganue. Co31aTh NPUIIOKEHHE, SIBISIIOIIEECS NMPOCTEHIINM pelakTopoM Tekcra. [Ipu-
JIO’)KEHHUE MO3BOJISIET CO3/1aBaTh HOBBIE (Paillibl, OTKPHIBATh YK€ CYILIECTBYIOLINE, PEJaKTUPOBAThH
TEKCT U COXPaHATH ero B (aiine. (s BoIOOpa uMeH (paiiiioB HCHOIB3YIOTCS CTaHJAPTHBIE TUANIO-
rOBbIE MTAHEIH.

IHosicHeHus M yKa3aHu1.

Win32 API noanepxuBaeT 1Ba MPUHIMIIMAIBLHO Pa3HbIX MOAX0J/a MU 0OMeHe UHPOp-
Maruen ¢ (paiaoBoil cuCTeMoii:

- MOTOKOBBIN BBOJI/BBIBOJI, puieAmmii u3 MS DOS;

- pyakmu sapa Win32.

TToTOKOBEIIT BBOJ/BBIBOT
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BonpmmacTBO iporpamMm Ha s3bike C, pazpadorannsix 1t MS DOS, ncnosb3oBaio mo-
TOKOBBIM BBOJ/BBIBOJI, KOTOPBIN Oa3upyercss Ha cTpykType FILE u cemelicTBe (PpyHKIMI ¢ Hei
cBs3aHHbIX. HamoMHuM 0011yto cxeMmy paGoThl ¢ (haifijIoM MpU UCIOJIB30BaHUU ITOTOKOBOTO BBO-
J1a/BBIBOJIA.

1. ®aiin oTkpbIBaeTcs BbI30BOM GyHKIMU fopen (), KOTOpas BO3BpalllaeT yKazaTellb Ha
CcTpyKTypy FILE 1100 B TEKCTOBOM, JIMOO B JBOMYHOM pexume. Eciii BO3ZHUKIN OIIMOKHU MPU
OTKpBITHH (pailiia, TO 3TOT yKazareib OyneT paBeH NULL.

2. JIomyCTHMBI CIIeTyIOIIUe ONEepaIiy ¢ TEKCTOBBIM (aiiiom: £gets () - yTeHHE CTPOKH
(mo “\r\n”); £puts () - 3amuch cTpoku; £fprintf () - dopmarupoBaHHbIil BEIBOJ. J[iist OnHap-
Horo (aiina gomyctumbl GyHKiuu fread (), fwrite (), £seek () u ftell ().

3. daiin 00s13aTeNbHO HYKHO 3aKphITh pyHKuuei £close ().

Ot QyHkIuu oOHOBIEHBI I 32-X paspsnHoi Bepcuu Windows. DTO O3HaAYaeT, 4To
MOYKHO YUTATh U 3aIKCHIBATh (paiiin GonpmmMu O1oKkaMu HHPOPMALIUH 33 OJUH MTPHEM, UCTIONb-
3ysl OOHOKpaTHBIA Bb30B (yHkumii fread () u fwrite (). Takum oOpa3om, oTnamaer HEOO-
XOJIMMOCTD B UCITOJIb30BaHUH ITUKJIOB IPHU padoTe ¢ (aiiyiamMmu O0IBIIOTo pazMepa.

OaHaKO UMEIOTCS TPU OIPaHUYEHUSA:

1) moTokoBbIe (HYHKIMU paOOTAIOT TOJIBKO I (haitnoB nirHOM MeHee 2 ['0;

2) 5TH PYHKUIMU HE TOJACPKUBAIOT pa3/IeICHHbIN TOCTYI K (aiiy;

3) paboTa ¢ ¢aitiiom H0KHA MPOBOIUTHCS B 0THOM o0paboTunke Windows cooOmieHws,
T.e. ykazarenb FILE Ha OTKPBITBIN (DAl HE MOXKET TepeaaBaThCs Kak cTaTUYecKas epeMeHHast
OT OJIHOT'O y4acTKa KOJia K Ipyromy.

Oynkiuu siapa Windows 1utst paboThl ¢ daitnamu

B Win32 API nosiBunuCh NpUHIUNMAIBHO HOBBIE 32-X paspsaHble GyHKIuu. MmMeHHO
OHH PEKOMEHIYIOTCS JIIsl pa3pabOTYMKOB, TOCKOJIBKY NAIOT HECOMHEHHBIE NMPEHMYIIECTBA OT
ucnonb3oBaHus Win32 API B cpaBHEHHH ¢ TOTOKOBBIM BBO/IOM/BBIBOJIOM:

- BBICOKasi CKOPOCTh TMCKOBOTO OOMEHA JaHHBIMU;

- IPOU3BOIBbHAA JHHA (paiia, TouHee 06pabaThIBaroTCs (aiiisl ¢ JIHHOI 10 284 Gaiir;

- o0ecnieunBaeTcs NEPEHOCUMOCTh IMPOrpaMMHOro kKoja Ha apyrue miatgopmel (PowerPC,
Alpha u MIPS).

Kpome Toro, Win32 API ¢ynkumum mnossossitor paborath co cieayromumu Windows
oOwvexTamu: 1) nuckoBbie daitnbl; 2) kaHasl (pipes); 3) mouToBbIe cIO0TH (mailslots); 4) komMmy-
HUKAI[MOHHBIC YCTPOICTBA (MOIeMBI); 5) KOHCOIU (consoles).

Bropoii ocobennocTeio Win32 ¢yHkuuit npu padote ¢ (aiiaamu sBiIseTcs BO3MOKHOCTh
OpraHu3allii ACHHXPOHHBIX OTEpAINi YTEHUS-3aIMCH. DTO O3HAYAET, YTO 3ayCTHTh, K TIpUMe-
pYy, Ipoliecc YTeHUsI THPOPMALIUU MOKHO B OJTHOM 00pabOTUMKe, a KOHTPOJIMPOBATH €0 OKOH-
YaHWE — B IPYTOM.

1. CraproBoii ¢yHkiueit spusercs CreateFile (), KoTopas MO3BOJSIET CO3/1aTh WU
OTKPBITH NTEPEUNCIICHHBIC BHITIIE OOHEKTHI.

HANDLE CreateFile (

LPCTSTR szFileName,

DWORD dwAccess,

DWORD dwShareMode,

SECURITY ATTRIBUTES* pSecurityAttr,
DWORD dwCreation,

DWORD dwFlags,

HANDLE hTemplateFile)

3nech:
szFileName umMst Windows o0bekta. imst MOXKET comepxkarh mpoOebl;
dwAccess PeXMM OTKPHITHS ;

dwShareMode pexmM pocTyna;
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pSecurityAttr yxkasaTene Ha CTPpyKTypy SECURITY ATTRIBUTES.
O6riuHO paBeH NULL;
dwCreation pPexXmuM COBIaHMsI;
dwFlags bnarm arpubyror. Ocobo crnemyer ymnoMsHyTB O bna-
re FILE FLAG_OVERLAPPED, KOTOPHII 3ajaeT acuH-
XPOHHEIe omnepauumu C odaniaoM;
hTemplateFile pgeckpunTop paHee OTKpPHTOTO OGainna, aTpubyTH KO-
Toporo O6epyTcss 3a obpasBeln npM COSBHaHMM HOBOIO
dbanna.
OyHKIMS ~ BO3BpamiaeT JeckpunTop ¢aila WM MHEMOHHYECKYH) KOHCTaHTY
INVALID HANDLE VALUE B Cciy4ae OIIMOKH.
[IpuBeaeM TUIIMYHBIE IPUMEPBIL.
OTKpBITH CYHIECTBYIOMUN (haill Ha YTEHHE MOKHO CIEAYIOLIUM 00pa3oM:

HANDLE hFile = CreateFile ("Just File.txt",
GENERIC READ,

FILE SHARE READ, // paszneneHue Ha dYTeHME
NULL,

OPEN EXISTING,

FILE ATTRIBUTE NORMAL,

NULL) ;

COSI[aTB HOBBIM HIIH nepe3anunucaTrb CYH_ICCTBYI-OH_II/Iﬁ cbaim B MOHOIIOJIbBHOM PEKHUME

MOXHO TakK:

HANDLE hFile = CreateFile ("New Just File.txt",
GENERIC WRITE,

0, // MOHOTIOJIbHEIA PEXUM

NULL,

CREATE ALWAYS, // mepesammchb CymeCTBYOUEIO
FILE ATTRIBUTE NORMAL,

NULL) ;

2. [lociie oxkoOHYaHUA pa60TBI C O6’beKTOM, OTKPBITBIM C IIOMOMIBIO (I)YHKI_[I/II/I
CreateFile () , €ro 0053ameNbHO HYXXHO 3aKPBITH OJIs OCBO60)KI[6HI/I}I BHYTPECHHUX PECYPCOB
CloseHandle (hFile) ;

3. omyunts pasmep daiina hFile npou3BOIBHON UTMHBI MOKHO Yepe3 GYHKIIUIO
DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),

KOTOpasi BO3BpalllaeT MJIallirie YeTblpe Oalita AnuHbl, a napamerp pSizeHigh ykassl-
BAaeT Ha MEPEMEHHYI0, COJIEPrKaILlyIO cTapiire YeTbipe Oaiita. Takum oO6pa3oM, pe3ynbTupyrolee
3HAYCHME JTMHBI (paiiia cocTaBiIsieT BOCEMb OAlT.

4. Ilpountarh nBytes 6aiit B Oydep pBuf fer M0OXHO yepe3 BbI30B:

BOOL ReadFile (HANDLE hFile,
LPVOID pBuffer,

DWORD nBytes,

LPDWORD pBytesReaded,
OVERLAPPED* pOverlapped)

IpU 3TOM B TIEPEMEHHYIO, aapec KOTOpoil mepenaeTcs yepe3 pBytesReaded, Oyner
3aMrcaHo peabHOE KOJMYECTBO MpOYMTAaHHBIX OaiT. Ecnu ykaszarens pOverlapped paBeH
NULL, To BBIMONHSETCS CUHXPOHHOE 4YTeHHEe HH(opMmamuu. ITO O3HAYaeT, YTO BO3BpAT U3
(GYHKIIHM IPOU3OUIET MOoIbKo TIOCTE TOTO, Kak Oy/leT BBIOJIHEHO YTEHHE yKa3aHHBIX nBytes
OaiiT wim BO3HUKHET ommoOka. Eciu mapamerp pOverlapped yka3bBaeT Ha CTPYKTYPY
OVERLAPPED, BBIIIOJHSIETCS AaCHHXPOHHOE YTEHHE, Korja ReadFile () HeEMEIIEHHO BO3-
BpallaeT ynpaBieHUE, a IJIs1 YCTAaHOBJICHU MOMEHTAa OKOHYaHUs YTEHUs HY)KHO MPEAYCMOTPETH
CcrernuaIbHbBIN KOJI.
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5. 3anmucats nBytes u3 0ydepa pBuffer B ¢aiin MOXXHO Yepe3 BHI3OB:

BOOL WriteFile (HANDLE hFile,
LPCVOID pBuffer,
DWORD nBytes,
LPDWORD pBytesWritten,
OVERLAPPED* pOverlapped)
(DYHKI_[I/I}I BO3BpalmacT TRUE, eciiu orcpanyAa BbBIIIOJHCHA YCIICIIHO. OcTranbpHbIE mapa-

METPBI COOTBETCTBYIOT (yHKIIMM ReadFile ().

6. Jlns nepeMenieHus GailioBOro ykasaressi HCIOIb3YEeTCs BbI30OB:
DWORD SetFilePointer (HANDLE hFile,
LONG Len,
PLONG pLenHigh,
DWORD dwMethod)
HoBoe nonoxxenue (aidoBoro ykasatens 3aJaercs AByMs MepeMeHHbIMU Tuna LONG —
Len (mnaamee aBodHOe cjoBo) u pLenHigh (crapmee nBoitHoe cioBo). Ilapamerp
dwMethod 3agaer HampaBlIeHHE NEPEMCINEHUS W MPUHUMAET TpH 3Ha4YeHus: FILE BEGIN,
FILE CURRENT u FILE END.
OyHKIMS BO3BpAIIAECT MIIAAIIEE TBOMHOE CJIOBO HOBOTO ITOJIOKEHUS (hailyIoBOTO yKasa-
TeNsl, a crapiiee ABOWHOE CIIOBO IMEpeaaeTcs uepe3 MepeMEeHHYI0, aJipec KOTOpOW yKa3aH Ha
TPETHEM ITO3UITHH.

Crienranu3upoBanHbie QyHKINUU 11 paboThI ¢ aitiiamMu

OnHuM 13 KoMrnoHeHTOB Windows SIBJISIIOTCS Tak Ha3blBaeMble (paiiiibl MHUIMATU3AINH,
umeroue pacupenue INI. 9To oObIuHbBIE TEKCTOBBIE (ailyibl, OTHAKO UX OTINYUTEIbHAS OCO-
OEHHOCTb COCTOUT B TOM, UTO OHH UMEIOT CIIELUAIIbHYIO CTPYKTYPY:

[Section]
Key=Value

KonnuecTBo cexuuii B (aiie He OrpaHUYEHO, HE JTUMUTUPYETCS TaKKE€ U KOJINYECTBO
KJIro4el B Kax1oi cexiuu. OHUM U3 TpeOoBaHUH sIBIIsseTCsl 00ecTieyeHne YHUKAIBHOCTH KITIO-
4yell BHYTPH KaXXJI0M CEKIIMH.

Urenue 3HaueHus kimova szKey u3 cekiuu szSection ¢aiina szFilePath npoBo-
TUTCSL PYHKIMEH

GetPrivateProfileString(
LPCTSTR szSection, LPCTSTR szKey,

LPCTSTR szDefVal, LPTSTR szValue,
DWORD nValue, LPCTSTR szFilePath)

€CJIM KJII0Y B YKa3aHHOM CEKLIMU OTCYTCTBYET, B Oydep szValue Oyzaer 3amucaHo 3Ha-
YyeHue 10 YMOJIYaHUIo, yKazaHHoe B szDefVal.

3anuce HOBOro 3HaueHHs szValue kiioya szKey B cekiun szSection ocyiecTs-
asiercst pyHKuIuen

WritePrivateProfileString(
LPCTSTR szSection, LPCTSTR szKey,
LPCTSTR szValue, LPCTSTR szFilePath);

Kak npaBuno, *.INI ¢aiinsl pacrnonoxeHsl B TOH TUPEKTOPUH, B KOTOpYIO Oblia ycTa-
HOBJIEHA omepaloHHas cuctema. Eciu B ctpoke szFilePath yka3zaHo Toibko UM (aiina, To
oH Oyner pacrnosioxkeH B 3Toif Windows mupekropun. Eciu xe szFilePath coaepxuT moi-
HBII TyTh, TO Windows aupekTopus OyaeT MpOUrHOpUPOBaHA.

JllBe ¢yHkuuu GetProfileString() m WriteProfileString () cnenuaibHO
npeaHa3HayeHsl st padotel ¢ Win.ini daiinom.
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3. 3axaHus, BBIHOCHMbIE HA CAMOCTOSITeJIbHYI0 PadoTy, 1 peKOMEeH/IAHH 10 BbINOJIHEHH IO

3.1. 3aganue. Co3aaTh NpUIOKEHUE, PAOOTAIOIIETO B JBYX peXUMaxX: KOAUPOBAHHE U
JEKOMPOBaHKE cojiepkumoro ¢aina. KogupoBanue u 1eKOANPOBAHIE CUMBOJIOB JODKHO MPO-
UCXOJUTh MPU MOMOIIU TaOIUIbI TEPEKOIUPOBKHU, 3arpyaeMoi U3 PecypcoB MPUIOKEHHS. T.€.
pecypchl coiepKaT MPOU3BOJIbHEIC NaHHBIC. MIMeHa ¢aitioB BHIOMPAIOTCS MPU MOMOIIU CTaH-
naptHoi auanorooi nanenu “File Open”. ComepikumMoe 3aK0IMPOBAHHOTO WJIM BOCCTAaHOBJICH-
HOTO (paiiyia BEIBOJUTCS B OKHO PEAAKTUPOBAHUS, 3aHUMAIOIIETO BCIO KIMEHTCKYIO YacTh OKHA
MIPUIIOXKEHUS, U MOXKET OBITh COXpaHeHo B ¢ainax *.cod u *.txt COOTBETCTBEHHO.

IosicHeHus1 M yka3zaHusl.

B Win32 API peanu3oBaH psl 4acTo ynoTpeOIsieMbIX AUAIOTOBBIX OKOH, YTO OCBOOOXK-
JaeT pa3pabdoTyrKa OT HEOOXOJUMOCTH UX MOBTOPHOW pealM3aliy JIJisi KaKJOTO0 CBOETO MpPH-
noxeHusi. K 3TUM TManoroBbIM OKHaM, KOTOpbIe HOCSAT Ha3BaHHE OOLIEro MCIOIb30BaHuUs, OTHO-
CATCSA CIEAYIOIINE TUATIOTH.

Hasnauenue nuanora Be3eiBaromast pyHk-

s
BOOL GetOpenFileName

IIOquHTB UM  OTKPbIBACMOI'O

¢aitia (OPENFILENAME* pOfn)
[Monyunute uMs uis coxpanenus | BOOL GetSaveFileName
¢aita (OPENFILENAME* pOfn)
[Tony4nuTs TEKCT I MOUCKA HWND FindText
(FINDREPLACE* pFr)
ITonyunTs TEKCT 1JI 3aMEHBI HWND ReplaceText

(FINDREPLACE* pFr)

Be3biBatonue GyHKIMH IBYX TOCIEIHUX JUATIOTOB BO3BPAIIAOT JECKPUIITOP OKHA, a HE
BOOL niepeMeHHYI0, KaK BCe OCTaJIbHBIC. JIErKO MOoTafaThCs, YTO ATU MOCIEAHUE JTUATOTH SBJISI-
I0TCS HEMOJIATbHBIMHU.

OO0mre 1ManoroBbie OKHA MOYKHO HCIIOIB30BaTh IBYMS CITIOCOOaMH.

1. IlpunosxkeHuss MOTYT HCIIONB30BATh ITH TUAIOTH B MX CTAHJIAPTHOM BHJIE, BBI3bIBAs
COOTBETCTBYIOIIYIO (PYHKIIUIO OOIIETO Auanora kak oosrauyro Win32 ¢pyHKIuo.

2. PacimmpenHslii criocod Mo3BoJISIET HACTpauBaTh OOIIKME AUATOTOBBIE OKHA, B COOTBET-
CTBUU C TEISIMH TTPHIIOKEHUS, HAIPUMED, 3aMEHSIS CTIICIHATLHBIM 00pa3oM MIabJIOHBI THAIOTO-
BBIX MaHEJIEH.

B 3akmoueHue mpuBeIEeM MPUMEp MPOTPAMMHOTO KOJia, KOTOPBIM JaeT BO3MOXKHOCTH
MOJIb30BaTENI0 BBHIOpATh UM Qailna nis coxpaHeHHs HEeKOTopoil mHdopmaruu. B stom ¢par-
menTe hWnd - ecKpunTop IaBHOro 0kHa, g_hInst - 1eCKpUNTOp KONUM NpUIOKeHHs, ofn -
cTpykTypa OPENFILENAME, 1ojsi KOTOPOM HCIOJB3YKTCS JUIsl HACTPOWKHU JUAJIOrOBOM MaHe-
.

TCHAR SZFullPath[MAX_PATH];
TCHAR szFileName [MAX PATH];
*szFullPath = 0;
*szFileName = 0;
OPENFILENAME ofn;
// mpoBomum “oBHyJIeHMEe” BCEM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));
ofn.1StructSize = sizeof (ofn);
ofn.hwndOwner = hWnd;
ofn.hInstance = g hInst;
// duibTp OJya oToOpaxeHMs TUIOB GaiiioB
ofn.lpstrFilter = "Texcronee O¢anme\0*.txt\0

Bce oarmmer\0*.*\0\0";



ofn.nFilterIndex= 1;

ofn.lpstrFile
ofn.nMaxFile

= szFullPath;
= sizeof (szFullPath);

ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// WMCHOJb3yeM TeKylMiA KaTaoT
ofn.lpstrInitialDir=NULL;

// ompemerysieM 3aTOJIOBOK Ouajiora

ofn.lpstrTitle

= "CoxpaHuUTb B Odanne";

// HacTpamuBaeMm bjaru nuasiora
ofn.Flags = OFN PATHMUSTEXIST|OFN OVERWRITEPROMPT |
OFN_ HIDEREADONLY |OFN_ EXPLORER;
// oToBpaxaeM Ouajior
if (GetSaveFileName (&ofn)) {
// B BTOM TOUKE UMEEM:
// ofn.lpstrFile - mosuwi nyTb daiina
// ofn.lpstrFileTitle - wuMsa BHOpPaHHOTO OGania
// menaeM 3anmMchb COOEPXMMOTO Odamia

Oyukuuu sapa Windows s pabotsl ¢ daiinamu
B Win32 API nosBWIMCh MPUHIMIHAIBGHO HOBBIE 32-X paspsaHble GyHKIuu. MiMeHHO
OHHM PEKOMEHIYIOTCS Ml pa3padOTYMKOB, MOCKOJIBbKY JAlOT HECOMHEHHBIE MPEUMYIIECTBA OT
ucnoip3oBanus Win32 API B cpaBHEHUU C TOTOKOBBIM BBOJIOM/BBIBOJIOM:
- BBICOKAsi CKOPOCTh JUCKOBOTO OOMEHA JaHHBIMU;
- IpoM3BOJIbHAA JuIMHA (aiina, TouHee oOpabaThiBaroTCs (aiiyibl ¢ AauHOM 10 254 GaiiT;
- obOecrieunBaeTcs MEPEHOCUMOCTh MPOrpaMMHOro Koja Ha apyrue minatdopmel (PowerPC,

Alpha u MIPS).
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Kpome Toro, Win32 API ¢ynkuuu mo3BossoT paborath co ciueayrouumu Windows
oOwvexTaMu: 1) nuckoBble ¢aiinbl; 2) kaHaisl (pipes); 3) mouToBsle ci10Thl (mailslots); 4) kommy-
HUKAaIIMOHHBIE YCTPOUCTBA (MOAEMBI); 5) KOHCOIH (consoles).

Bropoii ocobernnocteio Win32 ¢pynkumii npu padote ¢ daiinamu SBIsSETCS BO3MOKHOCTh
OpTraHU3aIi AaCUHXPOHHBIX OMEpalUi YTECHHUSI-3aITUCH. JTO 03HAYAET, UTO 3allyCTUTh, K TIPUMeE-
py, Tipoiiecc uTeHus HHGOPMAIIMH MOXXHO B OJTHOM 00pabOTUYHKE, a KOHTPOJIUPOBATH €ro OKOH-

YaHUE — B IPYTrOM.

1. CraproBoil ¢ynkuueit apinsercs CreateFile (), KoTopass MO3BOJISET CO3AAaTh WIH
OTKPBITh NEPCUYNCIICHHBIC BBIIIC OOBEKTEI.

HANDLE CreateFile (
LPCTSTR szFileName,

DWORD dwAccess,
DWORD dwShareMode,
SECURITY ATTRIBUTES* pSecurityAttr,
DWORD dwCreation,
DWORD dwFlags,
HANDLE hTemplateFile)
3necs:
szFileName umsa Windows o0bekTa. IMs MOXET coziepkaTh MpOoOeIThl;
dwAccess PEXKUM OTKPBITHUS;
dwShareMode pPEKUM JTOCTYTIA;
pSecurityAttr ykasarenpb Ha cTpykTypy SECURITY ATTRIBUTES. OGs4HO pa-
BeH NULL;
dwCreation PEXUM CO3aHUS;
dwFlags ¢naru  atpubyroB. Ocobo creayer yHOMsAHYTb O (uare
FILE FLAG_OVERLAPPED, KOTOpBIA 3aa€T aCUHXPOHHBIE OIle-
paruu ¢ haimom;
hTemplateFile JECKPUITOP paHee OTKPhITOro (haiina, aTpuOyThl KOTOPOro Oepyres

3a 00pasel] mpy CO3/IaHuK HOBOTO (paiirna.



OyHKIMS  BO3BpallaeT Jeckpunrtop (aiiga  WIM  MHEMOHHYECKYIO
INVALID HANDLE VALUE B Cciy4ae OIIMOKH.

[TpuBeneM TUIIMYHBIE IPUMEDPBI.

OTKpBITH CyHIECTBYIOMINHN (hailsl Ha YTEHHUE MOXKHO CIIEIYIOIUM 00pa3oM:

HANDLE hFile = CreateFile ("Just File.txt",
GENERIC READ,

FILE SHARE READ, // pa3nejeHyre Ha YTeHME
NULL,

OPEN_EXISTING,

FILE ATTRIBUTE NORMAL,

NULL) ;
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KOHCTaHTYy

Co3naTth HOBBIM HIIM Tepe3anucaTh CYHIECTBYIOMMK (ailll B MOHONOJIBHOM PEKHME

MOKHO TaK:

HANDLE hFile = CreateFile ("New Just File.txt",
GENERIC WRITE,

0, // MOHOTIOJIbHEIA PEXUM

NULL,

CREATE ALWAYS, // mepesammchb CymeCTBYOUEIO
FILE ATTRIBUTE NORMAL,

NULL) ;

2.Ilocne oxoHuaHusi pabOTBl C OOBEKTOM, OTKPBITBIM C TOMOIUIbIO (PYHKIUU
CreateFile (), ero o6s3amenvpHo HY>)KHO 3aKPBITh JIsl OCBOOOXKIEHUSI BHYTPEHHUX PECYPCOB

CloseHandle (hFile) ;

3. [Monyuuts pasmep ¢aiina hFile npon3BOIbHON ATUHBI MOKHO uepe3 PYHKIIHIO

DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),

KOTOpas BO3BpaLIaeT MJalINe YeTblpe Oaifta niauHbl, a mapamerp pSizeHigh ykasbl-
BAaeT Ha MEPEMEHHYI0, COJIEpIKalllyto cTapiire yeTbipe Oaiita. Takum oO6pa3oM, pe3ybTupyrolee

3HAYCHHE JITTUHBI (ailia coCcTaBsieT BOCEMb OalT.

4. Ilpountarh nBytes 6aiiT B Oydep pBuf fer M0OXHO yepe3 BbI30B:

BOOL ReadFile (HANDLE hFile,
LPVOID pBuffer,

DWORD nBytes,

LPDWORD pBytesReaded,
OVERLAPPED* pOverlapped)

MpU 3TOM B TMEPEMEHHYIO, aJpec KOTOpOH mepenaercs yepe3 pBytesReaded, Oyner
3aMiCcaHo pealbHOe KOJMYECTBO MPOYHTAHHBIX OaiiT. Ecnu ykazatens pOverlapped paBeH
NULL, To BBIMONHSETCS CUHXPOHHOE 4YTeHHEe HH(opMamuu. ITO O3HAYaeT, YTO BO3BpAT U3
(GYHKIIHM IPOU3OUIET MOIbKo TIOCTE TOTO, Kak Oy/IeT BBIIOJIHEHO YTEHHE yKa3aHHBIX nBytes
OaifiT mnm BO3HHMKHET omuOka. Ecnu mapamerp pOverlapped ykasplBaeT Ha CTPYKTYpPY
OVERLAPPED, BBIIIOJHIETCS ACHHXPOHHOE 4YTeHHE, Korjga ReadFile () HEMEIIEHHO BO3-
BpalllacT yNpaBJICHUE, a U1l YCTAHOBIICHUS MOMEHTA OKOHYAHUS YTCHUS HYKHO MPETYyCMOTPETH

CHelualbHBIA KO,

5. 3anucats nBytes u3 0ydepa pBuf fer B ¢aiin MOXKHO Yepe3 BHI3OB:

BOOL WriteFile (HANDLE hFile,
LPCVOID pBuffer,

DWORD nBytes,

LPDWORD pBytesWritten,
OVERLAPPED* pOverlapped)

@®ynkuus Bo3Bpamaer TRUE, eciiu onepanys BbINOJIHEHA ycnemHo. OcraiabHble mapa-

METpPBI COOTBETCTBYIOT (yHKIIMK ReadFile ().
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6. J1st mepemerienus GpaiioBoro ykasarens UCIOIb3yeTCs BHI30B:

DWORD SetFilePointer (HANDLE hFile,
LONG Len,

PLONG pLenHigh,

DWORD dwMethod)

HoBoe nonoxxenue ¢aitioBoro ykasareins 3aqaeTcsi AByMs MEpeMEHHbIMU THIa LONG —
Len (Mnaamee aBoiHOe cioBo) M pLenHigh (crapmiee jaBoiHoe cioBo). Ilapamerp
dwMethod 3ajaeT HanpaBJICHUC NMEPEMEIICHUS U NPUHUMACT TpH 3Ha4YcHHs: FILE BEGIN,
FILE CURRENT u FILE END.

OyHKIMS BO3BpAIllaeT MIIAJIIee JBOIHOE CIOBO HOBOTO MOJNOXKEHHS (aillloBoro ykasa-
TeJs, a CTaplliee IBOWHOE CIOBO IEPENacTCs 4depe3 IEPEMEHHYI0, aJpec KOTOPOW yKa3aH Ha
TPETHEM MO3ULIHH.

3.2. 3apanue. Co3aTh NPUIIOKEHUE, BHIBOSIIIEE B CBOE OKHO OJHY KHOIKY CO CTaH-
JApTHBIM BHJIOM U IIOBEIEHUEM M HECKOJIBKO KHOIIOK C HECTAHJAPTHBIM BHJIOM M IOBEICHUEM.
Bce knonku — ximacca “button”, cruie — BS PUSHBUTTON. HecranaapTHble KHOTIKH JTOJDKHBI
OTJIMYATHCA 110 CBOEMY BHELIHEMY BUJY: OHHU JOJDKHBI MEHSTHh CBOM BHJI B HA)KATOM U OTITYILLEH-
HOM COCTOSIHUM M IIPU HA)KaTUU U OTIYCKAHWU BBbIJABaTh 3BYKOBOM curHai. Ilpu peanuzanuu
HECTaHJAapPTHBIX KHOIIOK CJIENYET BOCIIOJIB30BaThCS CO3/IaHUEM IIOAKIACCOB CTAHJAPTHOM KHOII-
KU [P IIOMOILM 3aMEHbl CTaHAAPTHONW (DPYHKIIMK OKHA KHOIIKH Ha HOBYIO.

HosicHeHus1 M yKa3aHus.

DOneMeHT yrpaBieHUs KHOIKa. PaccMOTpuM 0COOEHHOCTH KaKJI0TO CTaHAAPTHOTO 3Jie-
MEHTAa YIPABJIECHUS B OTAEIBHOCTH. MaTepuai 1o KaXxa0My 3JIEMEHTY COCTOUT U3 TPEX YaCTEM:

- CTWJIM, XapaKTepHbIE JJIS DJIEMEHTa YIPaBIICHUS;
- COOOIIeHNS, TOCTYNAIOIINE B OKOHHYIO ()YHKIIUIO POJAUTENIBCKOTO OKHA;
- YIpaBJISIOLUE COOOLUIEHUS OT POAUTEIBCKOIO OKHA.

Crumn kHomok. [Ipu coznanuu kHonok QyHkuuelr CreateWindow () MOXHO HCIOJIb-
30BaTh CJIEYIOMINE JOMOJIHUTEIbHBIEC CTHIIN:

BS_PUSHBUTTON  OGbIyHasi KHOMKA

BS DEFPUSHBUTT C(Co3zjaercs Tak Ha3blBaeMas ‘KHOIKA [0 YMOJYaHHIO . DTOT CTUJIb

ON MIPUMEHSIETCS TOJIBKO JUIsl TMAJIOrOBBIX NMaHesnel. Torga nmpu HaxkaTtuu
Kkiapuim Enter poauTenbCKOMy OKHY (HAIOTy) MOCBIIAETCS CO00IIIe-
HUE O HaXaTUM KHOIIKM, UMEIOLIEH 3TOT CTUib. TOJBKO OHA KHOIIKA
Ha JUAJIOrOBOM IMAHENIN MOXKET UMETh TAKOM CTHIIb.

BS_NOTIFY Ecnn kHONKA MMEET JaHHBIN CTUIIb, POAUTEILCKOMY OKHY ITOCBUIAIOT-
csl COOOIIeHUS BN DBLCLK, BN _KILLFOCUS u BN_SETFOCUS.
3amMeTHM, 4TO OCHOBHOE “KHONOYHOe” coobmenne BN CLICKED no-
CBIJIAETCS BHE 3aBUCUMOCTH OT 3TOTO CTHJIS.

BS_OWNERDRAW Knornka ¢ paciimpeHHbBIMU BO3MOXHOCTSIMU OTPUCOBKH, KOTja rpadu-
YecKoe O0TOOpaKeHHE JIEMEHTa CTAHOBUTCS 0OSI3aHHOCTBIO MPHIIOKE-
Hus, a He Windows. KHormika ¢ 3TUM cTHUJIEM MOCHUIAET POJIUTENBCKOMY
OKHO c0o0OmeHnss WM _MEASUREITEM, npH CO3JaHMH KHOIKH, H
WM _DRAWITEM, Bcsakuii pa3, Korja TpeOyercs IepepHcoBKa. DTOT
CTHJIb HECOBMECTUM C APYTUMHU CTHIISIMHU.

BS MULTILINE Ha noBepXHOCTH KHOIKM OTOOpa’kaeTcsi MHOTOCTPOYHAsl HAMINHUCh, a
HE OJHOCTPOYHAsI — KaK B OOJIBIIIMHCTBE CIy4aeB.
BS_CENTER HentpupoBanne TeKkcra Hagnucd. HecoBMectumo €O cTHieM

BS_VCENTER BS MULTILINE.
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Coo01eHust OT KHOMOK, IMOJy4aeMble pPOAUTENLCKUM OKHOM. Hipke ykaszaHbl cooOrie-
HUSA, KOTOPbIE KHOIKA IOCBUIAET CBOEMY POJAMTENILCKOMY OKHY. YacTh M3 HUX SIBISETCSA CaMo-
crostenbHBIMA - Windows cOOOIIEHUSIMH, a Jpyrue TNPUXOAAT B COCTaBe COOOIICHUs
WM _COMMAND. B mocienHeM ciiydae cTapliee ClIOBO Iapamerpa wParam COOTBETCTBYET yKa-
3aHHOMY HOTU(HKAITMOHHOMY 3HaYECHHIO:

BN_CLICKED Knomnka Haxara.

(WM_COMMAND)

BN_DBLCLK JIBOWMHOM IIETUOK JIEBOM KJIABULIEH MBIIIN HA TOBEPXHOCTU KHOIKH.

(WM_COMMAND) OT0 coOOIIeHHE TEeHEepPUpPYeTCs TOJIbKO [UIsi KHOIOK, HMEIOLIUX
cTiiib BS _OWNERDRAW.

BN_SETFOCUS Knomnka nomyyaer unu tepsieT Gpokyc BBojaA.

BN _KILLFOCUS,

(WM_COMMAND)

WM_CTLCOLORBTN [Tocbutaercs poIUTENbCKOMY OKHY, KOT/Ia KHOIKE Tpedyercs mepe-
pucoBaTh cBOil oH. Poaurenbckoe OKHO JOIKHO BEPHYTh JECKPHUII-
TOp KUCTHU AJIs 3aKpalIuBaHus QoHa.

WM DRAWITEM CooO1uieHre TreHepupyeTcsl TOJNBKO Ji KHOMOK, MMEIOUIUX CTHIIb
BS_OWNERDRAW. YBEIOMIISIET O TOM, YTO POJUTEIHCKOE OKHO
JIOJDKHO BBIMOJIHUTE Ipaduyeckoe oToOpaxeHue KHomku. [lapamer-
PBI COOOILIEHUS:
wParam - UJIeHTU(UKATOP KHOIIKU
lParam - ykasarenb Ha CTpyKTypy DRAWITEMSTRUCT.
Onucanue nojueu CTpykTypbl CMOTPU B IyHKTE 8.2.9.

CooOuieHust 0T pOIUTENIBCKOIO0 OKHA K KHOIKE. POIUTENbCKOE OKHO MOXKET MU3MEHHTH
COCTOSIHME KHOIIKH, IOChUIas €l cooOmenne BM SETSTATE. Eciu napamerp wParam ycra-
HOBJIEH B 3HaueHue TRUE, KHOIIKA NEPEBOJUTCS C COCTOSIHUE “‘Ha)kaTo”, €M wParam paBeH
FALSE, T0 B cocTosiHie “orxaTo”. [lapamerp 1Param i JaHHOTO COOOIIEHHS HE UCIOJIb3Y-
eTCs U JI0JKEeH OBITh paBeH HYIIIO.

Knonku-nepexmouarenu. OOBIYHO MEPEKIIOYaTeNb HE BBIICTSIOT B CaMOCTOSITENbHBIN
AJIEMEHT YIIPaBJIEHMSI, & PACCMATPUBAIOT €r0 KaK pa3HOBUIHOCTb KHOIKH, T.€. DJIEMEHT YyIpaB-
JIeHUs], TPEOYIOIIHI HaXKaTHsI.

ITpu co3manum nepexmouateneil pyHkuueil CreateWindow () MOXXHO HCIIOJIB30BaTh
CJIEIYIOIINE AOMOJHNUTENbHBIE CTHIIN:

BS_AUTOCHECKBOX [Tepexmtouarenb, KOTOPbIA MOXKET HAXOAUTHCS TOJBKO B JBYX
COCTOSIHUSX: BKIIFOYEHO U BBIKIIFOUYEHO.
BS_AUTO3STATE Ilepexnrodarens, KOTOPBIM MOKET HAXOAUTHCS B TPEX COCTOSIHU-

sIX: BKJIFOYEHO, BBIKIIFOYEHO U HEAKTUBHO.

BS_AUTORADIOBUTTON ['pymnma mnepekirodareiaed, Ipu 3TOM TOJIBKO OJWUH W3 TPYIIIbI
MOJKET OBITh B COCTOSTHHM BKJIFOUEHO, BCE OCTAJIbHBIE - BHIKIIIOYE-
HBL.

CooOmienne ot nepekitrovareneil. Ponurenbckoe OKHO MONy4aeT OT IMepeKiIrodarenei
paHee paccMoTpeHHOe coobmenne BN CLICKED B coctape WM COMMAND.

Coo01eHne 0T pOJUTENbCKOIO OKHA K MEPEKITI0YATEIIsIM.
1. Ponutenbckoe OKHO ¢ aeckpuntopoM hWnd MOXET 3alIpOCUTh COCTOSHUE NEPEKIIIO-
yareisi, KOTOpeli uMeeT naeHTudukarop nID, uepes coobienne BM _GETCHECK. Hanpumep:
int k=SendDlgItemMessage (hWnd,nID,BM GETCHECK,O0,0);
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Bo3Bpaiaercss 0o4HO U3 CAEAYIOINUX COCTOSHHUMN NEPEKITIOYATEIS:

BST CHECKED BKJIFOUEH,

BST_UNCHECKED BBIKJIFOYEH;,

BST_INDETERMINATE HEOIIPEECIICHHOE COCTOSIHUE.

[Tocneaamii KOA OTBETa MOKET HMETh TOJIBKO MEPEKIII0UaTellb, ISl KOTOPOTO OBLT OIpe-
neneH ctuiib BS _AUTO3STATE.

2. Ponurenbckoe OKHO MOKET M3MEHUTH COCTOSHHUE NEPEKIIoUaTelis, MOChlias eMy Co-
obmenne BM_SETCHECK, 3HaueHUEe WParam mapamerpa KOTOPOro JOJ/DKHO NPUHHMMATh OJHY
W3 yKa3aHHBIX BBIIIE BEJIIMYWH, a MapaMeTp lParam HEe WCIOIb3YeTCS U JOKEH OBITh paBeH
HYIIIO.

Crpykrypa DRAWITEMSTRUCT.
Crpykrypa DRAWITEMSTRUCT uUCIOJIb3YETCS IPH OTPUCOBKE ITYHKTOB MEHIO, a TaKXkKe
JUISL HEKOTOPBIX 3JIEMEHTOB yrpaBjeHus (cM. noie Ct1lType B NMpHUBEACHHON HIKE TabmuIe),
KOTOpBIE UMEIOT cTUiIb OWNERDRAW. Kak yxe OblJIO0 CKa3aHO, 3TOT cTUiIb coodmraer Windows,
YTO OTPUCOBKY HEOOXOAMMBIX JIEMEHTOB MPUIIOKEHHE OepeT moJ CBOM KOHTPoIb. OOs13aHHO-
ctpio Windows ocTaeTcs 3amoHeHUe TO0JIe CTPYKTYPBI, KOTOpasi COACPKUT HHPOPMALIUIO, YTO
U KaK HY)KHO mepepucoBath. [locie 3Toro ykaszatens Ha CTPYKTYypy nepenaercs B (pyHKIHIO po-
JUTEIHCKOTO OKHA JJIsi 00pabOTKU. 3aMeTHM, YTO OKOHHAsI (DYHKIHS OyIeT Moaydarb CHMobKO
coobmennii WM_DRAWITEM, ckonbko nynkmos TpeOyeTcs nepepucopatsb. Ilepeuncaum gomyc-
THMBbIE 3HAYEHHUS JUIS TIOJIEH CTPYKTYpHI:
CtlType OmnpexensieT THM JIEMEHTa YIIPaBICHUs, KOTOPBIA NMeeT cTHiib OWNERDRAW:
ODT_ MENU MEHIO;
ODT_BUTTON KHOIIKA;
ODT LISTBOX OOBIYHBIA CIHCOK;
ODT LISTVIEW pacmuupeHHbIA ciucok (Win32);
ODT_COMBOBOX KOMOMHMPOBAHHBIN CIHCOK;
ODT_STATIC CTaTUYECKUM TEKCT;

ODT_TAB Habop 3aknaaok (Win32).
CtlID UJCHTU(PUKATOP DJIEMEHTA YIPaBICHUSI.
He ucnons3yercs g MeHIo.
itemID HOMEp IYHKTa MEHIO UJIU 3JIEMEHTA CIIMCKOB, KOTOPbIE TPEOYIOT EPEPUCOBKHU.

itemAction Omnpenensier TUI NEPEPUCOBKU:
ODA_DRAWENTIRE mepepuCOBKa BCETO MyHKTA,
ODA_FOCUS IIYHKT UMeeT (OKyC BBOJIA;
ODA_SELECT IIYHKT SIBJISIETCS BHIOPAHHBIM.
itemState CocrosHue MyHKTA:
ODS_DEFAULT 0OBIYHOE COCTOSHHE;
ODS_FOCUS nMeeT (pokyc BBOJA;
ODS_GRAYED HEJOCTYTICH (TOJBKO JIJIsl MEHIO);
ODS_DISABLED HENOCTYIEH (TOJNBKO JUIs MEHIO);
ODS_CHECKED OTMEHY€eH (TONBKO ISl MEHIO);
ODS_SELECTED BbIOpaH (TOJIBKO JUISl MEHIO).
hwndItem JIeCKpUIITOp 37€MEHTa YIPABICHHUS.
He ucnons3yercs 11t MEHIO.
hDC JlecKpUNTOp KOHTEKCTA OTOOPAXKEHHUS.
rcIltem Crpykrypa RECT, orpaHu4uBaronias npsiMoyrojibHyto 00JacTh, KOTOpas Tpe-
OyeT MepeprCOBKH.
itemData JIBOWHOE CII0BO, aCCOLMMPOBAHHOE C JAHHBIM ITYHKTOM.
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3.3. 3apanue. Hanmcath ABYXIIOTOKOBYIO NPOrpaMMy — TpEHaXep paObOThl Ha KIIaBHATY-
pe. Uepes onpezeneHHbIl MHTEPBAI BPEMEHH (IIOCTENIEHHO YMEHbILIAIOIUICS) IPOrpaMmMa Bbl-
BOJIUT B OKHO CITy4aiHbII CUMBOJI. DTO JIOJKEH Jenath padounii moTok. Iloap3oBaTens g0mKkeH
Ha)KMMaTh COOTBETCTBYIOLIME KJIABMIIM KJIABHATYphl, CTApasiCh yCIETh 3a BBIBOJIOM CHMBOJIOB
Ha 3kpaH. MHTepdelic ¢ moap3oBareneM J0KEH pealn30BbIBATHCS B TNIABHOM MOTOKE. J{7st Xpa-
HEHMsI MH(GOpPMAIMK O BBIBEJAECHHBIX CHMBOJIAX MCIIOJB30BaTh TAKyl0 CTPYKTYpPY IAHHBIX Kak
ouepenp.

IosicHeHus1 M yKa3zaHusl.

B omnepannonnsix cucremax Ha 6a3ze Win32 opraHu3oBaHa ulmecHAIOWAs MH0203A0a Y-
nocms (Multitasking) — 3To crmOCOOHOCTH OMEPAMOHHON CHCTEMBI BBIMOJIHATH HECKOJIBKO MPO-
rpaMM OJHOBPEMEHHO. B OCHOBE 3TOro MpHHIHKIIA JIEKUT UCIOIH30BAHUE ONEPALMOHHOMN CHC-
TEMOH amnmnapaTHOro Taifmepa Jjs BblJCIEHUs] KBAaHTOB BPEMEHU JJIsl KaXKJI0T0 U3 OJHOBPEMEHHO
BBITOJIHSIEMBIX TTporieccoB. Eciiu 3T OTpe3ku BpeMeHHU JTOCTaTOYHO Majbl, U MalluHa He mepe-
rpy’keHa CIMIIKOM OOJIBLIMM YHMCIOM MPOrpaMM, TO MOJIb30BATENIO0 KaXETCs, YTO BCE ITH IIPO-
IpaMMBbl BBITTOJTHSIOTCS MTapauIeIbHO.

MHoro3agauHocTh, peanu3oBaHHas B Winl6, He Obuta BeITecHAoLEeH. OHa UCIoIb30Ba-
Jla CUCTEMHBIN TaiiMep JUIs IEPHOAMYECKOTO IPEPHIBAHMSI BBITIOJTHEHUS OJHOM 33/1a4H U 3aITyCKa
npyroii. Kak 310 6b110 peanuzoBano? Ilepexiatouenne Mexy 3agadyaMy MPOUCXOJUIIO TOJIBKO B
TOT MOMEHT, KOTJIa OJJHa MporpamMMa 3aBepiiana o0paboTKy cOOOIIEHUsI ¥ BO3BpaIlaia yripas-
nenre Windows. Takyto HEBBITECHSIOIYIO MHOT033aYHOCTh Ha3bIBAIOT TAKXKE KOONEPAmMueHOoU
MHO0203a0a4HOCMbI0 TIOTOMY, YTO OHa TPeOyeT HEKOTOPOTO COTIACOBAHMS MEX/Y MPHIIOKEHHS-
MU — OJIHa IIpOorpaMMa MorJia napajin3oBaTh paboTy BCeil cucTeMbl, eciu el TpeOoBaIoCh MHOTO
BPEMEHH ISl 00paOOTKH COOOIICHHMSI.

32-x pa3psaanbie Bepcurn Windows KpoMe MHOT0331a4HOCTH MOAJIEPKUBAIOT €I U MHO-
eonomoynocms (multithreading). MHOronoTo4YHOCTh — 3TO BO3MOXHOCTH NMPOTPAMMBI CaMOM
ObITh MHOT0331a4HON. [IporpamMma MoxeT ObITh pa3jesieHa Ha OT/eNIbHbIEe MOTOKU BBITIOJIHEHUS
(threads), KoTOpBI€, BBIOIHSIOTCS MapajIeNbHO.

Wtak, MHOrO3aauHas onepanvoHHas cucreMa o0ecreyrBaeT OJHOBPEMEHHOE HCIIOJHe-
HUE JIBYX WU O0Jiee MPUIIOKEHUH 3a CUET BBIICTICHUS KaX/I0i M3 HUX MPOIECCOPHOTO BPEMEHH.
MHOronoToKoBOCTh kK€ MOJpa3yMeBaeT HCIOJIb30BAHUE HECKOJBKUX MapajulelbHBIX MOTOKOB
BBIYMCIIEHUM, OTHOCSIIIIMXCS K OJTHOM MPUKIIAJHON MporpaMMme.

Takum oOpa3oM, uctuHHas Win32 mporpaMma — 3TO COBOKYIMHOCTh OJHOTO Ipoliecca
(process) U HeckoibKUX NMOTOKOB (threads). /lpoyecc — 3T0 ncHONHAEMBIN MOAYNb, KOTOPOMY
Windows BblA€s€T MaMATh U APYrHe CUCTEMHBIE pecypchl. [lomoxk — 3TO MOCIe10BaTEIbHOCTD
UCTIONHAEMBIX KoMaH]I. [Iporiecc MOKET COCTOSATh U3 €AMHCTBEHHOTO TOTOKA, a MOXKET COMEp-
KaThb UX HECKOJbKO. M Ha mporecchbl, 1 Ha MOTOKH PACIpPOCTPaHIETCsl BHITECHSAIONIAs] MHOT03a-
JaYHOCTh. B pe3ynprare oTmnagaeT HEOOXOIUMOCTh BCTPAMBAHUS B KaXKIYIO MPHKIAIHYIO TPO-
rpaMMy MeXaHH3Ma yCTYNKH yIpaBlieHHs, Kak 3To 0bu10 B Winl6, oOecrieunBaromero Bbiaese-
HHE TPOIIECCOPHOTO BPEMEHH JIPYTUM MporpammaM. Bmecto 3Toro, B onepanmoHHBIX CHCTEMax
Win32, peann3oBaH CIOXKHBIH MEXaHU3M TUCIETYEPU3ANH, 00ECIICUNBAIOLIINN TPUHYAUTEb-
HOE TIpepBhIBaHUE, WITH, IPYTUMHU CIIOBAaMH, BRITECHEHHE aKTHBHOTO TIOTOKA B TOT MOMEHT, KOT/1a
HACTYIAaeT OYepeib APYroro. ITo MPUBOJIUT K Oojee yeTkoi 00paboTke MHOT033AaYHOCTH: TIPU
OJTHOBPEMEHHOM HCIIOJTHEHWH HECKOJIbKHX IPOTPaMM IPOIECCOPHOE BPEMsI pacIpeleNsieTcs
MEXy HUMH Oo0Jiee MoceI0BaTeNbHO U yAyUIIAeTcs OTKIMK MPOrpaMM Ha BBOJ. UyBCTBUTEINb-
HOCTB PEaKINU IPOTPAMMEI SIBIISIETCS €€ BaXKHBIM ITOKa3aTelleM, IIOCKOJIBKY IepBOe, YTO TOAME-
YaeT I0JIb30BaTelNb MPH HEBEPHOU paboTe OHON M3 MporpamMm, — 3TO Bsulasi peakiys Ha MaHU-
MYJSIIANA C MBIIIBIO WA KIJIaBHATYPOH.

3aMeTHM, YTO pachpezensis MPOLecCOPHOE BPeMsl Cpeii HECKOJIbKUX IMOTOKOB, ONepalu-
oHneie cucteMbl Windows 95/98 wmm OS/2 cO3Mal0T WIUTIO3HMIO MApaUICIbHO MPOTEKAIOIINX
notokoB. Toxpko Windows NT npu Hamuuuu HECKOJNBKHX MPOLIECCOPOB JACHCTBUTENHHO 00pa-
0aThIBa€T ITU MOTOKU OJHOBPEMEHHO, BBIAEIASA Ha 00CITyKMBaHUE KaXKA0T0 U3 HUX CBOM COOCT-
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BEHHBIN mporeccop. [TomobHoe sBIEHNE UMEHYETCSI CHMMETPUYHON MYIbTHUIPOIIECCOPHON 00-
pabotkoii (SMP).

B Win32 peanusauus (OHOBBIX JEHCTBHIA, HAIPUMED, MI€YaTh JOKYMEHTa, HE MPeICTaB-
asieT ocoObIx TpyaHocTe. Cosnaercs pabouuii IOTOK, €IMHCTBEHHOE HAa3HAYEHUE KOTOPOro —
ATO BBIMOJIHEHUE ATUX caMbIX (OHOBBIX neicTBuil. [Ipu paboTe moTOKa ONepalmoHHasi CUCTEMa
HEPEeKIFYaeTCsl ¢ HOTOKa 00pabOTKHM BBOJA 110JIb30BaTENs Ha (DOHOBBINM NOTOK U 00paTHO. boiee
TOTO, Takas 00paboTKa MPOUCXOAUT C MAKCUMAIILHON A(PPEKTUBHOCTHIO, MMOCKOIBKY KOTJa IOo-
TOK JJ1s1 00CITy’>KMBaHUSI BBOJIA HAXOAUTCS B OXKMJIAHUM, JIbBUHAS J10JIS IPOLIECCOPHOTO BPEMEHU
BhIJIeNsAeTCSl (POHOBOMY TOTOKY. HO, Kak TOJNBKO MMOJIb30BaTeNlh HAXKUMAET KHOIIKY Ha KJIaBUATY-
pe WM JeNaeT LIeTYOK MBI, 00paboTka GOHOBOrO MOTOKA MPUOCTAHABIMBAETCS, U YIIPaB-
JIeHue Iepenaercs noToky BBona. IIporpamMma pearupyer HEMEUIEHHO Ha BCE BO3HMKAIOIIME
BXOJISIILKE COOOIIEHUS.

Jucneryepuszanus moToKoB

OcHOBHBIM (DaKTOPOM, YYUTHIBAEMBIM TIPH JUCIIETYCPU3ALNH, CIIY)KUT APUOPUMEN Bbl-
nonHeHuss Kaxaoro noroka. B Win32 kaxmomy nMoToky MprCBauBaeTCsl CBOM MPUOPUTET - YUCIIO
ot 0 mo 31; yem Gomblie yncio, TeM Boltie npuopuret. [lpuoputer 31 pesepBupyercs moma oco-
OCHHO KPUTHYHBIC OIEpalliy, HalpUMeEp, MPHUEM JaHHBIX B pealbHOM pexkuMe BpemeHH. [lpu-
opuretr () Ha3HAYaeTCS ONEPAIMOHHON CHUCTEMOM HEKOTOPHIM BTOPOCTEIIEHHBIM 3a/1auyaM, BbI-
MOJIHEHHE KOTOPBIX MPOUCXOAUT B TO BpeMs, KOrJa HET JAPYTUX 3ajay. boNbIIMHCTBO MOTOKOB
paboTtaroT ¢ npuopuTeToM B nuamazoHe ot 7 a0 11. Kaxabsie HECKOIbKO MUJUTMCEKYH/T UCTIET-
Yyep OMepalioOHHON CHUCTEMbI TPOCMATPUBAET BCE padOTAIOLIUE B CUCTEME MOTOKU U MEperaeT
YIPaBJICHUE B COOTBETCTBUU CO CIAEAYIOIIMMHU MPABUIAMHU:

1) mporeccopHoe BpeMsi BBIAENISETCS MOTOKY C HAUBBICIIUM MTPHOPUTETOM;

2) eciii TIOTOKOB C OJMHAKOBHIM MPUOPUTETOM HECKOJBKO, TO YIpaBJCHHUE TepeaacTcs
TOMY, KOTOPBIIA MPOCTAUBAET JOJBIIE IPYTUX;

3) MOTOKHU C HU3KUM MPUOPUTETOM HHUKOT/IA HE BBITECHSIOT MOTOKU C 00JIee BEICOKUM.

3/1ech MOKET BO3HUKHYTH Bompoc. Ecinu B cucteMe npucyTCTBYET MOTOK € IPUOPUTETOM
10 u ¢ mpropureroM 9, TO A0 BBHIIOJHEHHS TIOTOKA C IPUOPUTETOM 9 N1€710 HUKOT1a He JoUaeT?
Her, aT0 He Tak. He 3a0miBaiite, uto Windows 3T0 coObITHiiHas omnepanrionHas cucrtema. Korma
odepeib COOOIICHUH TOTOKa ¢ mpuoputeToM 10 mycTa, OH MEPEBOAUTCS B COCTOSTHUE OXKUAHUS,
JI0 TIOJy4YeHHs] HOBBIX coobmieHuil. [lpu sTom 0o6pabaThiBalOTCS MOTOKU ¢ Ooliee HU3KUM MPU-
OpUTETOM, a MPUOCTAHOBIICHHBIA MOTOK HE IMOJYy4YaeT MPOILIECCOPHOE BPEMsS 10 MOMEHTA €ro
AaKTUBM3AIlMM B OTBET Ha Kakoe-mubo coOwiThe. HyXHO ckazaTh, 4TO OOJBIIMHCTBO MOTOKOB
MPOBOJIUT JUTUTEIILHOE BpeMs KaK pa3 B COCTOSIHUM OXKHJAHUsSI BBOJA HOBBIX cooOmieHuit. B pe-
3yJbTaTEe MOYTH BO BCEX CIIy4asiX, KPOME SKCTPEMAIIbHBIX, J1a’K€ MOTOKHU ¢ TpruoputeToM 0 moiy-
YaloT JOCTATOYHO BPEMEHH.

OTtcrofa BBITEKAET BBIBOJ: HE CTOUT CTPEMHTHCS MOAHSITH MPHOPUTET MOTOKOB COOCT-
BEHHOTO TIPWJIOKEHHS C LIETBI0 UX 00Jee ObICTpOi paboThl. DTO, HABEPHSKA, MPUBEIET K 00paT-

HOMY 3¢ exTy.

[TpoGaemMbl MHOTOTIOTOYHOM TEXHOJIOTUU

ApPXUTEKTYpa MHOTOITOTOYHOTO TMPHIJIOKEHHUSI OOBIYHO BKIIOYAET TJIABHBIN IOTOK IMPO-
rpaMMBbl, KOTOPBIH CO3/1a€TCsl aBTOMAaTHUECKH MPH 3alycke HconHseMoro Mmoayisi. OH co3gaer
BCE OKHA M COOTBETCTBYIOIINE UM OKOHHBIE MPOIEAYPHI, a TAKKE 00padbaThIBaeT BCE COOOIICHUS
JUIs 3TUX OKOH. CJie1oBaTeNbHO, INIaBHBIM MOTOK JIOJKEH UMETh LUK 00pabOTKU COOOIICHUH.

Bce octanpHbIE IOTOKH SBISIFOTCS paO0YMMU U CIYXKAT JUTsl PEIICHUsT HEKOTOPBIX (OHO-
BbIX 33/1a4. OHM HE MMEIOT OKOHHBIX MPOLEAYpP U, 3HAYUT, HE 00padaThIBAIOT COOOIICHHS OTie-
panroHHO# cucTeMbl. TakuMm oOpa3om, paboyre MOTOKU HE BBHIMONHSIOT 3aad, CBS3aHHBIX C
MOJIb30BaTEIHCKUM UHTEP(hEHCOoM.
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Bce notoku SABISIOTCS 4acTSIMM OJTHOTO IIPOLIECCA, TO3TOMY OHHU Pa3JeisioT BCE €r0 pe-
CYpCBI, TaKHe Kak maMsTh, OTKpbIThIE (aitnel 1 mpouee. [T0CKONbKY MOTOKU pa3fensitoT aMsTh,
OTBEJICHHYIO IIPOrpaMMe, TO OHU Pa3AelsAioT U CTaTUYECKUE IIEpeMEHHbIe NpuioxeHus. O1Hako
KKl TOTOK UMEET CBOM COOCTBEHHBIH CTEK, T.€. aBTOMATHYECKHE MEPEMEHHBIC SIBIISIFOTCS
YHUKAJIBbHBIMH JUTSI KQKI0T0 ToTOKa. Ka)/Iplif MOTOK Takke UMEeT CBOE€ COOCTBEHHOE COCTOSIHUE
npoleccopa, KOTOpOe COXPAHSIETCS U BOCCTAHABIMBAETCSA MIPU NEPEKITIOUYEHUN MEXKIY TOTOKAMHU.

TexHonorust nporpaMMUpPOBaHUs ISl Pa3BUTOTO MHOI'OIIOTOYHOTO MPUIIOKEHUS — camasi
CIIOXKHasl 3ajja4a, ¢ KOTOpOi mpuxoauTcs crankuBatbes Windows mporpammucty. Ee cyth co-
CTOUT B TOM, YTO B CUCTEME C BBITECHSIONIEH MHOT033/1a4HOCTHI0 TOTOK MOXKET OBITh MPEpBaH B
0001 MOMEHT Ui MEepEeKIIOYeHHs] Ha JAPYroil MOTOK, CIeI0BaTeNIbHO, MOKET MPOU30UTH He-
KOHTPOJIMPYEMOE MPUIIOKEHUEM B3aUMOJEHCTBHE MEXY IBYMS IIOTOKaMH, KOTOpOe OyIeT He-
JKenaTeJIbHbIM.

Co3znanue paboyero notoka
B nepByro ouepenr Hy)KHO HammcaTh Tak Ha3biBaeMylo “‘QyHKIMI0O pabouero moroka”,
TEJI0 KOTOPOI M CONEPXKHT OIEpalliH, BBINOIHIEMbIe pabounM noTokoM. [IpotoTun ¢yHKIuH
OJIMHAKOB ISl BCEX TTOTOKOB
DWORD WINAPI ThreadFunc (LPVOID pData);

Nmst pyHkmum pabodero MoToKa HE MMEET 3HAYCHHS, MOCKOJBKY, KaK M JJII OKOHHOM
npoueaypsl, Windows ucnonb3yer ee aapec, a He uMs. Bee ¢pyHkiuu pabodero moTroka UMErT
TOJIBKO OJWH MmapameTp Tura LPVOID. CrienoBaTenbHO, YTOOBI IIEpEaaTh B (byHKumo HECKOJIb-
KO TIapaMeTPOB M3 BBI3BIBAIOIIETO MPOIECCa, HY)KHO OMPEACIIUThL COOCTBEHHYIO CTPYKTYpY, 3a-
IIOJIHUTH II0JIA U IIEpeNaTs ee aapec yepes pData.

OcoOeHHOCTh (PyHKIMH paboOYero MOTOKa COCTOUT B TOM, YTO TPU BBIXOJC U3 HEEC HOMOK
aemMoMamuyecKy 3a6epuiaemcs.

Hcnonp3yiiTe IMEHHO 3TOT MYyTh U1 OKOHYAHMS pabodero moTroka, a He MPUHYIUTEIb-
HOE 3aBeplleHue uepe3 crenuanbHble GyHkuuu Win32 APL Oto MoxeT ObITh MCTOYHUKOM
TPYIHOYJIOBUMBIX OITUOOK MEKIOTOKOBOTO B3aUMOJICHCTBHUS.

HenocpenctBenHoe co3nanue padoudero MOTOKa MPOMCXOIUT B MOMEHT Bbi3oBa Win32
API ¢pynkiuu CreateThread (), koTopast UMeeT IPOTOTHII:

HANDLE CreateThread(
SECURITY_ATTRIBUTES* pThreadAttr,

DWORD dwStackSize,
THREAD_START_ROUTINE* pThreadFunc,
LPVOID pDbata,

DWORD dwFlags,
LPDWORD pIdThread) ;

I[TepBeIif mapameTp 0OBIYHO HE MCIIONB3YETCs U paBeH NULL, BTOPOil — onpenenser pas-
Mep cTeka A pabodero noroka. Eciau o pasen 0, Windows cama omnpenensieT He0OX0 UMbl
pasmep. TpeTuit mapameTp — 3TO yKaszareib Ha (YHKIMIO pabovyero moToka, a YeTBEPThIA — yKa-
3arenb OJOKa MaMsaTu, KOTOpblid Oyzaer nepenad B ThreadFunc (). ®nar akTuBU3auuu pabo-
4ero MoToka oObIYHO paBeH (0, UTO O3HA4YaeT HEMEJIEHHBIN 3aIlycK MOoToka. Yepes mocneaHuit
yKazareiab OyJeH BO3BpallleH UJIeHTH(PUKATOp co3qaHHOro motoka. OpHako OONbLINI MHTEpec
IpeJICTaBIIsIeT AECKPUIITOP MOTOKA, Bo3BpaIiaeMblil pyHkuuelt CreateThread (). OH no3Bo-
JISIET BBI3BIBAIOLIEMY IIPOLECCY MPOBOAUTH HEKOTOPbIE MAHMITYJISIMU C 3aIyIIEHHBIMUA OTOKa-
MHU.

Huxe npesncraBieH GgparMeHT KoJ1a, BHITOJIHSAIOMUHN 3allycK paboyero noToka:

HANDLE hThread;
DWORD idThread;
THREAD PARAM params;
//
hThread = ::CreateThread(NULL, 0, ThreadFunc,
&params, 0, &idThread);
if (!'hThread) {
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// ommBKM CO3maHMa IIOTOKAa

}

3nece THREAD PARAM — HEKOTOpas CTPYKTYPa, KOTOpas ONPEAEIACTC B IPUIIOKEHHUH.
OHa ciy’XuT AJis nepenayu Habopa napaMmeTpoB B (YHKIIUIO TOTOKA.

OTOT (hparMeHT CoAePKUT NOTEHIIMATIBHYIO OIIMOKY, CYTh KOTOPOil 00BsSCHEHA HIDKE.

[Tpu BbIXOZE M3 OJIOKA, 3aITyCTUBIIETO MOTOK, MPOUCXOIUT pa3pylICHUE JTOKAIbHBIX Te-
peMeHHbIX params U hThread. Ho yxe 3anmymnieHHbIi MOTOK HE MOXKET ‘“3HaTh”’ 00 3TOM, OH
MIPOJIOKAET MOJIB30BAThCS TaHHBIMH U3 OJI0Ka maMsTu, kotoporo yxe Het! IlocnenctBus aToro
— HEIIPEICKa3yEMBL.

Heckpuntop hThread HeoOX0oauM 151 KOPPEKTHOTO OCBOOOXKIICHHSI PECYPCOB ITOTOKA
MOCJIE €ro 3aBEPIICHUS CIIEAYIOIIUM 00pa3oM:

CloseHandle (hThread) ;

BBIXO,I[OM W3 CJIOKHBIICHCS CUTyalluH ABJIACTCA 00BsBIICHHE mapaMCeTpoOB params "
hThread kak rio0aabHbIE UM CTATHYECKHE IICPECMCHHBIC.

Opranu3zanus B3auMOJEHCTBHSI TOTOKOB

Kak yxxe oTmedanoch, rinaBHas TPYAHOCTb TEXHOJOTMH MHOT'OIIOTOKOBOTO IPOrpaMMU-
pOBaHUs — 3TO OpraHU3alMsl B3aMMOJEHUCTBUS NOTOKOB. [IpuiiokeHue NOIKHO UMETh BO3MOXK-
HOCTh JIyIJIEKCHOTO oOMeHa MHpopMalied. ITo 03HavaeT, YTO JaHHbIE JOJKHBI IIepeaBaThCs
KaK OT pabouero rnoToka K Npoleccy WM, IPyrUMH CIOBaMH, B TJIaBHBIM IOTOK, TaK U B 00pat-
HOM HalpaBJIEHUH — OT MpoLecca B paboyHii MOTOK.

Pabounii moTok — mporiecc

C mepBbIM HampaBlIEHUEM B3aMMOJCHCTBHSI OCOOBIX TPYJHOCTEH HE BO3HHUKAET, IO-
CKOJIbKY 37IeCh paboTaeT MochUIKa cooOmeHnidi. HamoMHuM, 4To TIaBHBIM MOTOK MMeeT (QyHK-
IIUI0 OKHA W, CIIEZIOBATENIbHO, MOXKET NMPHUHUMATh COOOImeHHus oT pabouero moroka. Ho xakue
coobmenua? B 3aronosounom (daiiie windows . h onpenenena koncranta WM_USER, KoTopas
SBIISIETCS. BEpXHEU IpaHulieil coobiieHuil, ucnonb3dyeMbix Windows aiis ciaykeOHbIX 1emneil. 1o
O3HA4aeT, 4To Bce UCTHHHBIE Windows cOOOIIEHNs UMEIOT HOMEPA, MeHbIIue yeM WM_USER.
CrnenoBatenbHO, 7151 CBOUX BHYTPEHHHUX Lielel NMpuiiokeHHe 0e30MacHO MOXKET MCIOJIb30BaTh
cooOuieHus co 3HadeHrneM WM _USER+n, rae n>0. IIpu 5ToM onepanuoHHON CHCTEMOM rapaH-
TUPYETCs, YTO 3TO HE NMPUBEAET K HexenareabHoMy 3((eKTy KOIIU3uu COOOLIeHUH, T.€. Hallo-
KEHHIO OJTHOTO Ha JIPYTOe.

Kak oTnpaBisiTh cooOIIEHUS — CHHXPOHHO WK acuHXpoHHO? OTBeT enucTBeHHBINA. Crie-
JyeT UCIONIb30BaTh MOJIbKO acuHXpoHHylo Tiepenady yepe3 (pyHknuio PostMessage (), noa-
pa3ymeBasi, YTO B JJF0OOH MOMEHT paboTa MOTOKAa MOXKET OBITh IIPEpPBaHa.

[Ipomecc — paboumit mOTOK

PaccMoTpuM TUNIHYHBIE CUTYAIHH.

Pabounii moTok M0/mKeH HayaTh 00pabOTKY HEKOTOPHIX JAHHBIX TOJIBKO TOCIE TOTO, KaK
3TH JaHHbIe OyJyT NOJATrOTOBJIEHBI IpyrUM noTokoM. Kak yBe1oMuTh paboumii MoToK 0 TOM, YTO
uH(popMalus yKe roToBa K 00padoTke?

B cuny kakux-nm16o npuuuH, paboumii MOTOK JOJKEH HEMEIJICHHO 3aBEPIIUTh CBOIO Pa-
6oty. Kak coobmuts emy 00 3Trom? KoHEUHO, MOXKHO HMCIIOIB30BAaTh MPUHYIUTEIBHOE CHATHE
MIOTOKA, HO 3TO, KaK MPaBUJIO, IPUBOAUT K HEXKEJIaTeIbHBIM OOOYHBIM 3 (dekTam.

[TomoGHBIE TPUMEPBI MOXKHO MPOJOIKATE, HO yXKE SCHO, YTO PA0OUYMI MOTOK HE MOXET
IPUHUMATH COOOILICHHUS, T.K. OH HE UMeeT (PYHKIIMH OKHA.

1. JInst KoOpAMHAIMK JeMCTBUI TIOTOKOB B TAKOTO pojia cutyauusx B Win32 npenxycMoT-
pEHbI crenuainbHble gopmbl cunxponuzayuu. OJHOM U3 Takux (opM SBIAIOTCS COOBITHA
(events). OOBEKT COOBITHE MOXET HAXOAUTHhCA TOJNBKO B JBYX COCTOSIHUSX: YCTaHOBJIEHO M
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copomreno. Cam no cebe 00BEKT COOBITHE HE MPEJCTABISAET UHTEPECa, OH HCIIONIBb3YETCsl TOJIBKO
B KOMOMHAIMH CO crienuaabHbIMU Win32 ghyuxkyuamu odxcuoanus.
JHeckpunrop Ha 00BEKT coObITHE BO3BpalaeT pyHkius CreateEvent ():
HANDLE CreateEvent (
SECURITY ATTRIBUTES* pEventAttr,
BOOL bManualReset,
BOOL bInitialState,
LPCTSTR lpName); //TOJBKO IJIS PAa3HHX MPOLECCOB

3nece: ykazarenb pEventAttr, kak npaswio, paBeH NULL; mnepemenHas
bManualReset omnpenensieT pexuM yrnpaBlieHHus] cOObITHEM — BpyuHyIo (TRUE) wid aBTOMa-
tuuecku (FALSE); nepemenHas bInitialState 3amaer crapToBOoe COCTOSHHE OOBEKTa —
ycraHoBiieHO (TRUE) wiu cOporieHo (FALSE).

CoObITHE MOXKET OBITh IMEHOBAHHBIM, TOTJa MapamMeTp lpName [0JKEH yKa3blBaTh Ha
KOHCTaHTHYIO CTPOKY. DTO MMsI UCHOJb3yeTCd B cilydyae, Korja TpeOyeTcss CHHXPOHU3UPOBATh
nBa win 6osee mpouecco. s B3auMoAeMcTBUs Mpoliecc — pabounii MOTOK JaHHOE MMs He
TpeOyeTcs, M03TOMY MOKHO HCIOIb30BaTh NULL yKa3aTelb.

Hanomuum, 4To Bce cozmaHHbIe UM OTKPbIThIe Windows 0OBEKThl TPEOYIOT 3aKpPBITHS
byHKIUEH:

CloseHandle ( (HANDLE) hObject) ;

KOFH&OTH&H&@FH€O6XOﬂHMOCTbBID(HCHOHB3OB3HHH.

2. BTOpoi#i TpyAHOCTBIO MEKITOTOKOBOTO B3aUMOICHCTBUS SBISIETCS JAOCTYI K pasnernse-
MBIM JIaHHBIM. [lomycTuM, OMH MOTOK MOIMGUIMPYET Kakhue-TO JaHHbIE, a B 3TO )K€ BpeMs
BTOPOW MOTOK MX 4MTAET. Eciu nepBslii MOTOK HE 3aBEPIINII CBOU U3MEHEHHUsI, TO BTOPOH IOIY-
YUT HEBEpHbIC 3HaueHus. Hamnydmmii cnoco0 nperoTBpaTUTh TaKyl0 CUTYALUIO0 — 3TO UCHOJb-
30BaHUE KPUTHUECKUX CeKIMii (critical sections), KOTOpbIE IPEACTABISIOT COOO0M pa3aensl Koja,
BO BPEMs BBINOJIHEHUS KOTOPOrO TEKYLIMIl MOTOK HE MOXET OBbITh NpepBaH, a BCE OCTaJIbHbIE
MIEPEBOMSATCS B COCTOSIHUE OXKUIAHUS.

Kputnueckas cexius 10KHa ObITh MPOMHUIIMAIU3UPOBA, TIOCHIE Yero GyHKIUS

EnterCriticalSection (&cs);

HaqHHaeTKpMTHHCCKyK)CGKHHK)CS,HJPYHKHHX

LeaveCriticalSection (&cs);

3aBepiuaet ee. Ilpu stom Windows rapantupyer, 4To KOJA MPOrpaMMbl, 3aKIIOUEHHBIH
MEXJly 3TUMHU JBYMS BbI30BaMU Oy/IE€T BBIMOJIHATHCS Kak Obl B MOHOMNOJIBHOM PEXUME, T.€. TO-
I'71a, KOT/1a OCTaJIbHbIe IOTOKH JAHHOTO NMPHIIOKEHHSI OYIYT «3aMOPOKEHBDY.

3. Cnenyer ynoMsiHyTh O TPETheil TPYIHOCTH, KOTOPask CBSI3aHA C IMHAMHUYECKUM 3aXBa-
TOM TIaMSITH B pabodeM TMOTOKe. DTa mpobdiiemMa MpOosBISIETCS] TOTa, KOTa, BO3HUKAET HE00X0-
JMMOCTh UMETh TIOCTOSIHHYIO 00JIaCTh MAMSITH, YHUKATbHYIO 051 Kaxcoozo nomoka. Win32 API
NPEJOCTABISICT PsiA (PYHKIMH, MOMIEPKUBAIONIMX TaKyl0 CIenu(UIecKyl0 TamsTh, KOTOpas
Ha3bIBAETCs JTOKAIBbHOU maMsThio moToka (thread local storage wnu TLS). OnHako nydmmm pe-
HICHUEM CIIEIYeT NMPU3HATh MePECMOTpP AJITOPUTMA PEHICHUS 3a]auH, U TOJHBIA OTKa3 OT TaKOTo
3axBaTa B MOTOKE.

OO1m1ast cxema B3auMOJICHCTBHS TOTOKOB
PaccmoTpum o011yto cxemy B3auMOAEHMCTBHSI TJIABHOTO U pabouero motokos. Ompene-
JIUM CTPYKTYpY SWT, KoTOopast OyieT nepeaaBaThCs B PYHKIHIO paboyero noToka Kak napamerp:

struct SWT {

HANDLE hevBeg; // cofmTme Hauasa
HANDLE hevEnd; // cobuTue 3aBeplieHud
CRITICAL SECTION cs;
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// OONOJIHUTEJIbHEE I10JIS

}i

CTpyKTypa, MOMUMO TOJIEH, ONMpPEeACIsIEMbIX pelIaeMoOi 3ajadeil, COACPKUT JBa JIECK-
pUNTOpa COOBITHI M KPUTHIECKYIO CEKIIHIO.

B rmaBHOM moTOKEe OOBSBISIOTCS JIBE cTaTWueckue nepeMeHHbie swt u hThread, a
TaK)Ke MPOBOAUTCS MHHUIIMATU3AIMS KPUTUYECKOW CEKIIMHM M CO3/1aHhe OOBEKTOB COOBITHH st
ynpasieHus: pabounM notokoM. O6a COOBITHS MCIONB3YIOT "pydHOE" MU3MEHEHUE COCTOSHHS U
MepBOHAYAJILHO YCTAHOBIICHHI B "'cOpOIIIEHO".

static SWT swt;
static HANDLE hThread;

swt.hevBeg = CreateEvent (NULL, TRUE, FALSE, NULL);
swt.hevEnd = CreateEvent (NULL, TRUE, FALSE, NULL);
InitializeCriticalSection (&swt.cs);

3atem 3amyckaeTcs pabounii TOTOK ¢ obOcimyxwuBaromel ¢yHkuueir ThreadFunc (),
KOTOpOM B KauecTBE IapaMeTpa MepelaeTcsl yKa3aTellb Ha CTPYKTYpy sSwt.

hThread = CreateThread (NULL, O,
ThreadFunc, &swt, 0, &1dThread) ;

[Tocne 3TOTO, BO3MOXKHO B IpyroM 00padoTyrKe (HYHKIIMU TITABHOTO OKHA TMPUIIOKEHUS,
ycTaHaBIMBaeTcst coObITHe hevBeg, UTO ABISETCS CUTHAJIOM paboueMy MOTOKY K Hadalry HUcC-
HOJIHEHHUsI CBOETO KOJ1a.

SetEvent (swt.hevBeg); // CoOuTHE yCTaHOBJIEHO

Teneps paccMoTpuM (QYHKITHIO pabodero moToka

DWORD WINAPI ThreadFunc (LPVOID pData)
{
// mnpeobpasyeMm ykasaTellb
SWT* pswt = (SWT*)pData;
// BECKOHEeUHO OXMIaeM HACTYIJIEHMS COOBTUS
/*1*/ WaitForSingleObject (pswt->hevBeg, INFINITE)
// mnpomoirkaeM LMKJI [IOKa HEe YyCTaHOBJIEHO
// coOBuTusa 3aBeplieHUs pabouero I0TOKa
/*2%/ while (WaitForSingleObject (pswt->hevEnd, 0)
!= WAIT OBJECT 0) {
// BBOIVM KPUTHMUECKYK CEKLUMO UM XIEeM KoTIa
// ocTasbHBE MNOTOKM OynyT 3abJIOKMPOBAHB
EnterCriticalSection (&pswt->cs);

// HekKue HneMCcTBUI
// B "MOHOINOJILHOM" pexume

// cBpachHBaeM KPUTUUECKYHD CEKLIUD
LeaveCriticalSection (&pswt->cs);

}

// cBpachBaeM COBHTUE

ResetEvent (pswt->hEvVEnd) ;

// BHXOI M3 QYHKLUMU ABTOMATUUECKU

// 3aBepmaeT pabouuiti MOTOK

return O;

}

B nuxne, momeuenHom vepes /*1*/, ¢pyHkuus pabodero motoka OyneT HaXOAUTHCS 10
TeX TOp, MMOKA INIABHBINA MOTOK HE YCTAaHOBUT coObITHE hevBeg. L{uki, nomeueHHsii /*2*/, op-
TraHW30BaH HHBIM 00pazoM. DYHKIUS OXUIAHUA TOJBKO MPOBEPSET COCTOSIHUE COOBITHA
hevEnd. Eciu 0HO HE yCTaHOBJIEHO, TO BBITIOIHSETCS TEJIO IIUKJIA, B IPOTUBHOM CIydae — UK
3aKaHYMBAETCsl, YTO BEJET K BBIXOAY U3 (YHKIMU pabodero moToka v 3aBEpLICHUI0 CaMOTo Mo-
TOKA.

BepueMcst B rimaBHbIN OTOK. J[J151 TOTO, 4TOOBI 3aBEpIINTh pabOUMii MOTOK YCTaHABINBA-
ercst coopiTne hevEnd, mocrie 4ero mporecc 0KuaaeT MOMEHTa ero copoca B pabodem MOTOKeE.
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SetEvent (swt.hevEnd) ;

while (WaitForSingleObject (swt.hevEnd, 200) ==
WAIT OBJECT 0);

// B OAHHBI MOMEHT paboumii MOTOK 3aBeplieH

3aTeM BBIIOJIHAETCS 3aKpBITHE O6T>CKTOB

CloseHandle (hThread) ;
CloseHandle (swt.hevBeq) ;
CloseHandle (swt.hevEnd) ;
DeleteCriticalSection (&swt.cs);

Hcnonb3yere ¢pyHKIMi0 oxuganus Sleep (), TOIbKO Ui pabounx moTokoB. IIpu ee
IPUMEHEHUU B IVIABHOM IIOTOKE OH OJIOKMpYeTCs W He 00pabaThIiBaeT MOCTyHarolue cooluie-
HUSL.

3.4. 3ananue. Knacc DIB ans pa6otsr ¢ Device Independent Bitmap. M3yunts BO3MOX-
HOCTH oToOpakeHHst 2-X MepHbIX m3o00paxenuit DIB ¢opmara. Pa3paboraTh cOOCTBEHHBIN
kiacce DIB, obGecrieunBaromuii moHoQyHKIIMOHANBHYIO padoty ¢ BMP u3o6paxennsmu (MFC
kaacc CBitmap He JaeT Takux BO3MOXKHOCTeH). MuHMMaibHble TpeOOBaHUA: METOJ
ReadDIBFile() nnst cunteiBanusi nzobpaxenus B BMP ¢opmare u3 ¢aiina, meroq DrawDIB()
111 oTpucoBk BMP n3o0pakeHust.

ITosicHeHust U yKa3aHHUs.

®opmat BMP (ot cnos BitMaP - GutoBas kapTa, uim, roBopsi o-pyccku, OUTOBBINM Mac-
CHUB) SIBJISIETCSL OJJHOM M3 (OpM IpeACTaBICHHs pacTpoBoi rpaduku. [Ipoie roBops, n3oopaxe-
HUE NPECTaBIsIeTCA B BUIE MAaTPHUIbI IPSIMOYTOJIbHBIX TOYEK, € KaX/Jas TOUKa XapaKTepHu3y-
eTCsl TpeMsl IapaMeTpaMu - X KOOpAMHATOW, y KoopauHatod u nsetoM. @opmar BMP pazpa-
OaThIBaJICsl M3HAYAIBHO JIByMs Kopropauusmu Intel u Microsoft, 1 B To BpeMs ObLT OAMHAKOB
st obenx omeparmoHHbix cucrteM Intel OS/2 Warp u Microsoft Windows 2.x. OnnHako jmanee
¢dupma Microsoft pacmupuna Gopmat, pacliupuB CTPYKTYpHI (IIPH 3TOM COXPaHUB Kak o0pat-
HYI0, TaK U MPSIMYI0 COBMECTHUMOCTb ISl HECXKAThIX Pa3HOBUIHOCTEN) M J100ABUB MOIJEPKKY
komrnpeccuu. JlobaBunack noaaepxka cxarus 6e3 norepb PNG u RLE, a Taxke cxatue ¢ nore-
psmu JPEG. Kazanoce 651, JPEG u BMP, coBmecTniaun HecoBMeCTUMOE, OJTHAKO 3TO TOJBKO Ha
nepsbiif B3, Ha camom nene ¢popmatr BMP - sBrisiercst poJHBIM He TOJIBKO JJIsi ONeparioH-
HbeIX cucteM Windows u OS/2, HO W JUIsl pa3IMYHBIX anMapaTHBIX YCTPOWUCTB (MMEETCs BBHUIY
ero anmnapatHas Bepcust DDB - Oyzner onmcana nanee). PogHbIM B TOM cMBbIcie, 4TO BCE olepa-
MU rpaHruecKoro BBOJA - BbIBOJIA HAa AKpaH (IPUHTEP U Ha HEKOTOPBIE JIPYrHe yCTPOMCTBA) B
KOHEYHOM MTOTe OCYIIECTBISIFOTCS MOCPEJICTBOM HEro (B TOM WJIM MHOM ero Bujae). Tak BOT,
MOCKOJIbKY COBPEMEHHBIE IPUHTEPHI MOIJIEPKUBAIOT MPSMOI BBIBOJI M300pakeHU B opmaTax
PNG u JPEG Ha ycTpoiicTBo, 1 Oblila BBeleHa UX MOAepKKa. TeM cambIM, oOecrieurB anmnapar-
HBII BBIBOJT B paMKax eauHoro ¢opmara. [lox BeiBog BitMaP-B, ontuMusupyercs apXuTeKTypa
OonbIIMHCTBA BuAeoanantepoB. s urenus u BeiBojga B OC Windows, npenycMOTpEHO MHO-
ro cnenuanbHbiX GyHKIuN U cTpykTtyp API (6mbnuorexa gdi32.dll u gdiplus.dll), koTopsie no-
MOTaroT MPOU3BOJUTH BCE HEOOXOAUMBIE ONEpaIi Ha JOCTATOYHO BHICOKOM JIOTHYECKOM YPOB-
He. Delphi - eme Gosee ympormiaer paGoTy MpeaocTaBiisisi HaM Kiacce HanacTpouky Ham APl -
TBitMap, KOTOpbIil 371ech paccMaTpUBaThCs HE OyJeT MOCKOJBKY XOPOIIO OMHUCAH BO MHOTHMX
UCTOYHUKaX. B 3akitoyeHne K paszeny XouyeTcsl pa3BedTb OJHY HeompeleiaeHHOCTh. Windows
HOJ/IEP)KUBAET paboTy ¢ Tpems OuTMmanonogo0HbIMH Gopmatamu *.bmp, *.rle, *.dib. *.rle - 310
cKaTblil OuTMan (Kak 3To cienyer u3 HazBaHus B popmare RLE), moimHOCTBIO COBMECTHUMBII C
bmp. *.dib - 6utman Bepcuit Windows 6omnee uem 3.0. *.bmp - n3HavanbHO npearnonaraics ObITh
coBMecTUMBIM ¢ Windows 2.X, B IIOCIEICTBUM BEPOSITHO OT 3TOTO OTKA3aIHUCh U CIENIAIH €ro
mMyibTH(OpMaTHBIM. J[aHHBIE (popMaThl BHYTPEHHE HU YeM HE JAPYT OT JIpyra He OTIUYAIOTCS
(T.€. ABJISIFOTCS, TI0 CYTH, TICEBIOHMUMAaMH *.bmp) u ObUTH BBEIIEHBI JJIs SIBHOTO yKa3aHus popma-
Ta CHKATHUS.
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AnmnapaTHO-3aBUCHMbIE M amlmapaTHO-He3aBUCHMble OutoBble KapTel (Device-
Dependenent and Device-Independent bitmap - DDB u DIB)

AnmnaparHo-3aBucuMsbie win DDB Outmansr ucrnonb3yroTces windows it XpaHeHUS U30-
OpaxeHUll B aMATHU Pa3IMYHBIX rpa)uUecKUX YCTPOUCTB (B YaCTHOCTH B BuaeonamsaTH). dax-
TUYECKH TaKOH OWTMam IpeicTaBisieT co0oil ype3aHHYI0 BEpCHIO aIllapaTHO-HE3aBUCHMOTO.
Ero nanHele GpopMHpyIOTCS TakUM 00pa3oM, 4TOObl COOTBETCTBOBAaTh KOHKPETHOMY rpaduye-
CKOMY peXHMY, KPOME TOTO, TAKOW OMTMAN COAEPKUT YIPOILEHHBIH 3aroioBok. Hanpumep, ams
craporo 16 nsetHoro EGA/VGA Buaeoananrtepa, Takoii Outman OyAeT NpencTaBisiTh co00i 3
I[BETOBBIE MATPHIIBI (I KQKIOTO U3 IIBETOB), alllapaTHO-HE3aBUCUMBIH OUTMaIr OyneT conep-
’KaTb BCEr0 OJHY MaTPUILly pa3psIHOCTbIO 401Ta Ha MUKCENb.

[Tockonbky ctpykTtypa DDB OGuTMmarna meHsieTcss B 3aBUCUMOCTH OT YCTPOMCTBA K YCT-
POMCTBY, TO OH, KaK IPaBUJIO, CO3JAEeTCA NPAMO B NMaMATH U HE coxpaHsercs B ¢aitn. s co-
xpanenus B (aiin DDB kouBeptupyercs B DIB (T.e. anmaparHo-He3aBucHUMBIN). B HacTosmee
BpeMs rpaduuecKkue YCKOPUTENIN ONTUMM3HMpYloTcs 1oj paboty ¢ DIB - yHuBepcanbHOCTH B
yiep0 mpou3BOAUTEIHHOCTU (HAa CaMOM JIeJie 3TU MOTepu He3HauuTenbHbl). DDB ourman nanee
He OyzeT onuceiBaThes. YacTo B auTeparype roBopsAT o6urMan a nogpasymenarotr DIB (u Hao6o-
pOT) 3TO He sIBiIsIeTCs Ipy00il OLIMOKOM.

[Tepen onucanuem CTPYKTYpbl YTOUHIO, YTO CTPYKTypa OUTMaria B OIlepaTUBHON NaMsTh
NMOBTOPSET (HalIOBYIO CTPYKTYPY, U BCE UTO BEpHO IS (hailiia BEpHO U JUIsl €ro o0pasa B mamsi-
TH, HO HeBepHO a1 DDB. Bcee cTpykTypsl (3amucu) B3aThl U3 windows.pas ¢ U3MEHEHHBIMU
MMEHaMH, KOHCTAHTHI B3SITHI U3 3arojoBoYHBIX (aitnoB Borland C++ windows.h, wingdi.h.

®ails1 Bcerza COCTOUT U3 TPEX YaCTEH.

1) daiinoBeiii 3aroioBok - Bceraa ctpykrypa TBitMapFileHeader - 3To eauHcTBeHHAs
o011ast CTPYKTYpa AJIsl BCeX TUIIOB M BEPCUU.

2) 3arem s Windows Bepcuu 2.x u OS/2 unet crpykrypa (3amuch) TBitmapCorelnfo.
Jlns Bcex octanbHBIX Bepeuid 310 TBitmapInfo

3) MaccuB aHHBIX - CTPYKTYpa KOTOPOT0 BeCchbMa pazHooOpa3Ha.

[Tporpammuctsl Windows - BeposTHO BeTpeyanu Toiabko 'BM' (ot crosa BitMap, kak Bbl
y’Ke, HaBepHoe, Joraganuck). He cMoTps Ha 3T0, 4 nojarato, OyJeT He JUIIHUM NPOBEPATh, YTO
3a OuTMan Ham nepenanu (4Tod MOTOM “He pajoBaTh’ MOJIb30BATENsl HEOXKHUIAHHBIMHU OIINOKa-
MU IpU YTEHUU IPABWIBHBIX, C TOUYKH 3peHUs, (hopMaTa OUTMAIIOB).

bfSize - ato pasmep camoro ¢aiina B 6aiiTax. B uneane Bce mporpamMMsl IJisl TOTO, YTO-
Obl yOenuThCs, YTO Nepe]] HUMHU JIEHCTBUTENBHO MPaBUWIbHBIA bmp, TOJKHBI, IPOBEPUTH, YTO
bfType cogepxutr "BM" (6e3 kaBbIU€eK), a, BO-BTOPHIX, 4To bfSize paBeH neficTBUTENbHOMY pas3-
Mepy daiina. XoTs Jajieko HEe BCe MPOTPaMMBbl UCTIOIB3YIOT 3TO 3HAYEHHUE, OHO JIOJDKHO OBITh
BEPHBIM, TaK KakK - 3TO MO3BOJMUT HaM yOEIUTHCS B TOM, 4TO (paiii OblI cKONMMpOBaH (MM CKa-
YeH) LETUKOM.

bfReservedl u bfReserved2 3ape3epBupoBaHbl U JOKHBI OBITH HYJISAMU. DTH 3HAUECHUE
TOK€ JKEJIaTeNIbHO MPOBEPUTH, Bellb B OyAyIleM OHH MOTYT OBITh MCIOJIb30BaHbI JJIsl pacuInpe-
HUs (opmara. EcTecTBEHHO, UTO Ballla rmporpamMma He CMOXKET MX (Takue (aiiabl) IpoYuTaTh,
M03TOMY, y3HaB O HEHYJIEBBIX 3HAUEHHUSAX MOXHO MPaBWJIBHO MPOMH(POPMHUPOBATH IOJIb30BATE-
7151, TEM CaMbIM COKOHOMHUTB €TI0 BPEMSI.

bfOffBits - 3To oMH U3 caMbIX BaKHBIX MOJICH B 3TOH cTpykType. OH MOKa3bIBaeT, e
HaunWHaeTcs caM OWTOBBIM MacCHB OTHOCHUTENBHO Haudana Qaiifia, KOTOPbI U OMHMCHIBAeT Kap-
TUHKY. HecMoTps Ha TO, 4TO 3TO 3HaYEHHE MOKHO ONPEAEIUTh 10 KOHILY TaOJIUIbI IIBETOB, pe-
KOMEHAYETCS] UCIIOIb30BaTh UMEHHO 3TO 3HAYEHUE, JUIsl COBMECTUMOCTH C BO3MO>KHBIMHU HOBBI-
MU BapuanusmMu ¢opmara.

Bcee cTpykTypsl siBisitoTcst pacmupenueM nepsoi TBitmapCorelnfo - mosromy B mo-
CJIEAYIOIIMX CTPYKTypax OyAyT OIHMCAaHbI TOJbKO HOBBIE TOJISL.

bcWidth u bcHeight - mmpuna u BbicoTa M300paxkeHHs B MUKCENsAX. B mocnemyromux
CTPYKTYpax 3TO OyAyT yXke JIBOMHBIE CJI0Ba (M3-3a 9TOTO U HET MOJIHOM COBMECTUMOCTEH HOBBIX
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ctpykryp ¢ TBitmapCoreHeader). 3nauenne bcHeight (ans Bepeuit Windows 3.x, 95, NT) mo-
&eT ObITh OTpuLaTeabHbIM. B 3TOM citydae Monyns bcHeight onpenensier nefictBUTeNnbHYIO BbI-
COTY, a CTPOKH M300pa)KeHUsI YUTAIOTCS B OOPATHOM HOPSJIKE, T.€. CBEpXY BHU3 (OOBIYHO CHHU3Y
BBepx). Kpome Toro, Takue nzobpaxenus Bceraa Hecxkarbie (1.e. Bl RGB unu BI BITFIELDS).

bcPlanes - 3agaer KOJIMYECTBO IUIOCKOCTEH MM IIBETOBBIX CIOCB (IIOMHUTE Sl yITIOMUHAI
yto DDB - moryTt umers 3 upetoBblie miockoctd HanpuMep R G B unu C M Y- cBsizaHHbIE €
ocobenHocTsMH Tpaduueckoro ycrpoictBa). Coxpansemas Bepcusi butmana 1.e. DIB moanep-
KHUBAeT MOKa OJHY OOILYIO Ul BCEX LIBETOB IUIOCKOCTb, Pa3psAHOCTH LIBETA 3TOW MJIOCKOCTU
3agaercs beBitCount. TlonbITKM YCTaHOBUTH 3HAYEHUs OTIMYHBIE OT €IMHULBI BBI3BIBAIOT
OomMOKY MpH Tepeade CTPYKTYPHI apl QYHKITHSAM.

bcBitCount - onpenensier pa3psAaHOCTH 1iBeTa. JIOMYCTHUMBI CISAYIOIINE BApUAHThBI

0 - u3oOpaxenue tonbko PNG u BMP pomyctumo tompko Bepcun Windows 98/Me,
Windows 2000/XP

1 - MmoHOXpOMHOE H300pakeHue (MoAepKUBAETCs BceMu BepcusaMu). Kaxaplii nukcensb
MPEJICTABJICH OJTHUM OUTOM JaHHBIX, T.C. OJUH OAlT copepXuT MHPOPMAITHIO O IBETe § Imociie-
JIOBaTEJIbHO MAYIIMX NHKcenel. LIBeT mepBoro mukcens onpenensercs COCTOSHUEM CTapIlero
Outa nepBoro OaiiTa (M Tak Jajnee), €ciy €ro 3HaueHUE paBHO €IMHUILIE, TO LIBET MUKCENs OyneT
OIpeNeNAThCS NePBOM 3aMKChI0 TaOIMIIBI LIBETOB (CUMTAETCS OT HyJIs1). BooOie 3HaueHue 1sera
onpexensercs no RGB (s BI RGB Bepcun) cocraBistoniym, TadbInLbl LIBETOB, 10 UHAEKCY.

4 - 16-tu niBeTHOE M300pakeHue. Kaxkpiii mukcens npeacTaBicH 4 OutaMu (MOaaepKu-
BaeTCsl BCEMU BEPCUAMH).

8 - m300paXkeHUsI C KOJIMYECTBOM I[BETOB J10 256. 1 Oaiit - 1 mukcenb (1moaaep >KuBaeTcs
BCEMU BEPCHUSIMU)

16 - nognepxxuBaerca He MeHee yeM Windows 95, u aBnsercsa nocratouHo peakum. Ko-
JIMYECTBO LIBETOB 3aBUCUT OT Bepcur Windows 1 BBIOpaHHOTO popMaTa CxaTHsl U MOXKET ObITh
Kak 2 B 16 6o 2 B 15 crenenu. D10 camMblii 3anmyTaHHbli BapuanT. Haunem ¢ Toro, 4ro oH Oec-
MaJUTPOBBIN, TO €CTh Kaxable aBa Oaita (omHo ciioBo WORD) B pactpe oaHO3HA4YHO Ompese-
JSIFOT O/IMH nuKcenb. Ho BOT uTo momyvaercs: 6uToB-TO 16, a KOMIoHeHTOB 1BeTOB - 3 (Kpac-
HbIH, 3enenbiii, Cunnii). A 16 Hukak Ha 3 neauThesl He X04eT. [loaTomMy 37ech ecTh JIBe BapHaH-
ta. [lepBbIif - ucnonb3oBath He 16, a 15 6UTOB, TOra HAa KAXKIYI0 KOMIIOHEHTY IIBETa BBIXOUT
no 5 6ut. Takum 006pazoM, Mbl MO’KEM HCHOJIb30BaTh MakcUMyM 2 B 15 = 32768 uBeros, u no-
ayqaercst Tpoiika R-G-B = 5-5-5. Ho Torna 3a 3ps tepsercs uensiit 6ut u3 16. Ho tak yx ciy-
YHJIOCh, YTO HAIIM TJIa3a CPEIN BCEX IIBETOB JIyYIlle BOCHPUHUMAIOT 3€JICHBIH I[BET, TOITOMY U
peLIIN 3TOT OJIMH OUT OTJaBaTh Ha 3€JIEHYI0 KOMIIOHEHTY, TO €CTh TOTJa MOoJyyaeTcs Tpouka
R-G-B = 5-6-5, u Teneps MBI MOKET UCHOB30BaTh 2 B 16 = 65536 1BeToB. Ho uTO camoe He-
IOPUATHOE, YTO MCIIONIB3YIOT 00a Bapuanta. B MSDN mnpeiaratoT /uis TOro, 4Todbl pa3inuyarsb,
CKOJIBKO K€ I[BETOB HCIIOIB3YETCs, 3aMOoIHATh 3TUM 3HaueHueM noJje biClrUsed (Oyaet onmcano
Hwke) u3 cTpykrypsl BITMAPINFOHEADER. UTo0bI BbIEAUTh KaXIyl0 KOMIIOHEHTY HaJl0
WCIIONIB30BaTh cienytonue mMacku. st popmara 5-5-5: 001Fh mst cuneit komnonenTsi, 03EOh
nst 3eneHord m 7C00h mnst xpacuoit. s ¢popmara 5-6-5: 001Fh - cunss, 07EOh - 3enenas u
F800h xpacHast KOMITOHEHTHI COOTBETCTBEHHO.

24 - a 50 camblit mpocToit popmat. KonmmuecTBo 1BeToB 2 B 24 creneHu. 3aeck 3 Oaiita
OTpeeNsaoT 3 KOMIIOHEHTHI 1BeTa. To ecTh 0 KOMITIOHeHTe Ha 0aiT. [IpocTo yntaem mno cTpyk-
type RGBTRIPLE(mns Windows Bepcum 2.x u OS/2) u wucnonp3dyem ero mnomsrgbtBlue,
rgbtGreen, rgbtRed. OHu uAYT UIMEHHO B TaKOM MOPAJIKE (OIS PKUBAETCS BCEMH BEPCUSIMU).

32 - 3nech 4 Gaiita onpeaensoT 3 KOMIIOHEHTHI, T.€. O-IIPEXKHEMY KOJIMUYECTBO IIBETOB 2
B 24 crenenu. Ho, npaBaa, oqun 6aiiT He ucnonb3yercs. Ero MoxHO oThnaTh, Hampumep, AJs
anbda-kaHana (mpo3pavyHOCTH).
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3.5. 3ananue. 3Be3qHoe HE00. ObecneynTh TpadUIECKIil BHIBO N300paKEeHHS 3BE3HO-
ro Heba, Ha KOTOPOM HEKOTOPBIC 3BE3/IbI B CIYYaHOM MOPSAJIKE ‘“‘3aKurarorcs’ W “racHyt’ . Jms
XpaHeHus: HHPOPMAIMH O 3Be3JaX HCIOIh30BaTh TAKYI CTPYKTYPY JAHHBIX KaK OJIHOCBSI3aH-
HBII criicok. [IporpamMma nomxkHa ObITh ABYXIIOTOKOBAsI, 32 OTPUCOBKY IMOCTOSIHHO MEHSIOIET 0-
sl U300paKeHMsI TOJDKEH OTBEYaTh pabouuii moTok. [loap30BaTeNb JOMKEH HMETh BOZMOKHOCTh
WM3MEHEHUS KOJIMYECTBA 3B€3/l U UX BPEMEHU ‘YKU3HU .

IosicHeHus1 u yka3zaHusl.

CM. nosicHeHud K 3amanuro 3.3.

3.6. 3apanue. [Iporpamma npeodpazoBanus yncen. Hamucars nmporpammy nepeBoja Jiro-
00ro AEcATUYHOrO YKCla B JBOMYHYIO M HIECTHAAUATEPUUYHYIO CUCTeMbl cuucienus. llpu 3a-
MyCcKe MporpaMMa OTOoOpaxkaercs B CHUCTEMHOM “‘Tpee” (B NpPaBOM HIKHEM YIIIy, Y 4acoB).
[Tonb30Barens momMeniaetr yucio B 0ydep oOMeHa U JenaeT ABOWHOM IIETYOK [0 MKOHKE MpPOo-
rpammbl. B pesynbrare oroOpakaeTcst JuanoroBas maHelnb ¢ pesynbraTtoM. [Ipeqycmorpers aHa-
JIN3 HEYUCIIOBBIX JJAHHBIX B Oydepe oOMeHa.

IlosicHeHust U ykazaHu.

CucrtemHbIi Tpelt (system tray) - 3To HeGosblIas 00JacTh B MAHENIU 3aJad B HUKHEM
IIPaBOM YTy MOHUTOPA, TaM TJIe Y BaC PACHOJIOKEHBI Yachl. DTy 001aCTh MOKHO HACTPOTH IS
OTOOpaXeHHs 3HAUYKOB 3aMyIICHHBIX MPUIOKEHHH, KOTOPBIE MPH paboTe CO3/1al0T BO3JIE YacOB
MaJICHbKYIO0 UKOHKY. Takumu nporpaMmmamMu MOKHO YIPaBJISITh MPSMO U3 Tpesl.

Y cpenHecTaTUCTUYECKOTO I0JIb30BATENsl B Tpee pacrojaraercs TpU - CEMb 3HAYKOB
pa3IMYHBIX MPOrpaMM, KOTOPbIE OTKPBHUI OH HJIM KOTOpPBIC OBUIM 3aIyIICHBI IIPH CTapTe CHUCTe-
MbL. [To yMomuaHuIo Ha TOMBKO YTO ycTaHOBIEHHONH Windows B CHCTEMHOM Tpee, 0OBIYHO OTO-
OpaxxaroTcsl 3HAUKU U3MEHEHUS PacKIIaJKu KIaBUaTypbl, TPOMKOCTH, MHJIMKATOpa CETH U YacOB.

Hanpumep, B CHCTEMHOM Tpee KOMIIBIOTEPE MOXHO PACIOJIOKUTh UKOHKY IPOTrpamMMBl,
yepe3 KOTOPYIO MOXKHO OCYHIECTBIIATH YIpaBlieHUue npuiiokeHusaMu. [Ipu atom Ha pabouem cto-
Je ¥ B KOMAaHJHOM CTpPOKE MKOHOK JUIs 3aIlyCKa 3TOr0 MpPOTrpaMMHOr0 OOECledYeHHUs: HET, YTO
O4YE€Hb YI00HO.

CBepHYTh B Tpell 03Ha4aeT CKPHITh BCE MPOSIBIEHUS IPOTPaMMBbI C 3KpaHa U 0TOOpa3uTh
B Tpee 3HAa4YOK, aCCOLMHUPOBAHHBIN C MPOrpaMMoii, BepHee, ¢ HEKUM OKHOM, MpU4YEM HeoOs3a-
TEJIBHO K MpOLecCy MpUHaexauM. s Toro 94rodbl CBEpHYTh B Tpel HYXKHO: UMETh JIECK-
puntop okHa HWND, npuaymaTs nieHTu(UKaTOp NKOHKH U BBI3BATH

BOOL Shell_Notifylcon (DWORD dwMessage, PNOTIFYICONDATA Ipdata);

31ech:

dwMessage - mapameTp, a TOYHEe KOMaH/a, KOTOpas yKa3blBaeT 3TOM (QYHKIIMH, YTO
MMEHHO OHa JI0JKHA J1e1aTh. MOKeT NpUHUMATh CIEAYIOIUE 3HAUEHNUs] KOHCTaHT:

NIM_ADD - no6GaBnsieT UKOHKY B TPEii;

NIM_DELETE - ynanser HKOHKY U3 CUCTEMHOTO Tpes;

NIM_MODIFY - mensier (0OHOBIISIET) MKOHKY B CHCTEMHOM Tpee.

IpData — ykaszatens Ha crpykrypy NOTIFYICONDATA, xoTopasi COAEPKUT BCIO HH-
dbopMmaruio o 106aBIsIEMOM, yaanseMol Uil U3MEHIeMON WKOHKe. BOT OCHOBHBIE MO JaHHOU

CTPYKTYPBI:

DWORD cbhSize - pa3mep B OaiiTax JaHHON CTPYKTYPBI;

HWND Wnd - neckpuntop TOro okHa, KOTOpoe OyJIeT NoTy4aTh COOOIIEHUS OT UKOHKU;
UINT ulD - unenTudgukatop MKOHKH;

UINT uFlags - cogep>xuT KOHCTaHTBI, 03HAYAIONINE, KAKKE MO UCIIOIB3YIOTCS B CTPYK-

TYypE;
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NIF_ICON - hlcon comepxut BepHYyIO HH)OPMAIIHIO;

NIF_MESSAGE - uCallbackMessage comep:xut BepHYI0 HH(POPMAIIHIO;

NIF_TIP -szTip coneput BepHyt0 HH()OPMAIIHIO;

UINT uCallbackMessage - Ha3HayeHHBI BaMH HACHTH(GHKATOP COOOIICHHS, KOTOPOE
OyIeT MoJIyJaTh MPUIOKEHUE OT HKOHKH.
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