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1. Incuuniauna «Ilpod1eMHO-OpHEeHTHPOBAHHBIE BIYHCINTEIbHbIE CHCTEMbI»
1.1. llesn npenogaBaHusi JUCHHINIMHBI

Llenpto maHHOrO y4uyeOHOrO Kypca SIBJISETCS H3ydEHUE IMPOOIEMHO-OPHEHTHPOBAHHBIX
BBIUUCIIUTENIbHBIX CUCTEM; OCHOBHBIX IPUHIIUIIOB pa3pabOTKH MPOrpaMMHBIX CUCTEM; 00y4YeHue
OCHOBaM CO3/J]aHHs 3aKOHYEHHBIX IIPOIrPaMMHBIX IIPOJYKTOB M IPOIPAMMHBIX KOMILIEKCOB; U3Y-
YEHHE METOJI0B CO3JaHUs IPUIIOKEHUH JUIsl OllepallMOHHbIX cucTeM cemeiictBa Windows ¢ uc-
MOJIb30BAHUEM CPEJICTB aBTOMATH3MPOBAHHOTO IPOTPAMMHUPOBAHHMS;, a TAK)KE BBIPAOOTKU Y CTY-
JICHTOB COBPEMEHHOI'0 CTUJIS IPOIPaMMHUPOBAHUS.

1.2. 3apayu u3yvyeHusi AMCUUNJIMHBI

OcHOBHOM 3a7aueil W3y4eHus TUCIMILIHNHBI SBISETCS MPUOOPETEHUE CTYIEHTaMHU MPOY-
HBIX 3HAaHUM M MPAKTUYECKUX HABBIKOB B 00JacTH, ONpenesieMOl OCHOBHOM LieNbl0 Kypca, B
YaCTHOCTH:

. W3Y4YEHHUE COBPEMEHHBIX IIapaJurM IPOrpaMMHAPOBaHMS;

. U3Y4YE€HHE OCHOBHBIX IPHUHIUIIOB OOBEKTHO-OPUEHTHPOBAHHOIO MPOTrPaMMHUPO-
BaHUs;

. NPOBE/ICHUE CPABHHUTEIBHOTO aHAJHM3a COBPEMEHHBIX TEXHOJIOTUH pa3paboTKH
IPOrpaMMHOro o0ecrieyeH s U TeHJCHIUN UX pa3BUTHS;

. U3y4eHHE CIIOCOO0B JIOCTYINA K TaHHBIM C MOMOIIBIO CTAHJAPTHBIX KIIACCOB OMO-
JIMOTEK A3BIKOB BBICOKOTO YPOBHS;

. OCBOEHHUE ITPOrpaMMHUPOBAaHMsI B MHOT033JauHbIX ONIEPALMOHHBIX CUCTEMAX B BU-
3yaJIbHOM Cpefie IPOrpaMMHUPOBaHUS;

. NpUOOpETEeHNE MPAKTUYECKUX HABBIKOB pPa3pa0OTKH, OTIAJKH U TECTUPOBAHUS

06’13eKTHO'OpI/IeHTI/IpOBaHHHX ImporpaMm € UCIIOJIb30BAHUCM CTAHAAPTHBIX OMOIMOTEK KJIacCOB.

B PE3YIbTATC U3YUYCHHA AUCHHUIIIIMHBL ((HpO6J'IGMHO-OpI/IeHTI/Ip0BaHHI>Ie BBIYHUCIIUTCIIb-
HBIC CUCTEMbID» CTYACHTBI JOJIKHBI 3HATH OCHOBHBIC ITOJIOKCHUA U3YyHACMBIX PA3JICJIOB, YMCTb
q)OpMyJ'II/IpOBaTI) U JOKa3bIBATb OCHOBHBLIC PC3YJIbTAThbl OTUX PA3dCI0B. B X04€ IMPAKTUYCCKUX
3aHATUH CTYACHTHI JOJIKHBI HpI/IO6peCTI/I HAaBBIKH PCIICHUA 3a1a4 11O BCCM pa3JicjiiaM, B TOM YUC-
JIC, U C UCIIOJIb3OBAHHUEM KOMIILIOTCPOB.

1.3. TpeGoBanus K pe3ybTaTaM OCBOCHHMS AUCHHUIIIUHBI

B pesynpraTe oOCBOEHHs cojlepkaHus AUCHUIUIMHBI «[IpoGieMHO-OpHeHTHpOBaHHbBIE

BBIUNCIIUTEIBHBIE CUCTEMBI» CTYAEHT JOJDKEH:

3HaTh KpUTEPUM KadyecTBa MPOTrpaMMHOIO oOecriedeHus; 0a30Bble MOHATHS OOBEKTHO-
OPUEHTHUPOBAHHOTO MOJAX0Ja K MPOEKTUPOBAHUIO M NPOTPaMMHPOBAHUIO; OCHOBHBIE
TEXHOJIOTUH pa3pabOTKU MPOrpPaMMHBIX IPOAYKTOB.

YMeTh NpPOBOAWUTH CPAaBHUTENBHBIN AaHAIU3 MAapagurM M TEXHOJOTHIl NMPOrpaMMHUpOBAHMS U
nenaTth 00OCHOBaHHBIM BBIOOP; MPOEKTHPOBATh, pa3padaTbiBaTh U TECTUPOBATH MPO-
rpaMMHOE OOecTeYeHHe M0 TEXHUYECKOMY 33/IaHUI0 B CpeJie BU3YaJIbHOTO NMPOrpaMMu-
pOBaHMsI; UCIOJIb30BaTh CTaHIAPTHBIE KIACCHI OOBEKTHO-OPUEHTHUPOBAHHBIX OMOIMO-
TEK, MOJIb30BAaThCSI CIIPABOYHOM CUCTEMOM U1l MOJTYUYEeHUsI HEOOXOIMMBIX 3HAHUH.

Baaaers HaBbIKaMU MPOrpaMMHUPOBAaHUS B COBPEMEHHBIX CpellaXx pa3pabOTKHU MPOrpaMMHOTO
obecnieyeHus; MH(opMameil o mporeccax pa3pabOTKU U JKU3HEHHOM IUKJE Mpo-
IrPaMMHOT0 O0€CleYeHUsl; HHCTPYMEHTApUEM Ul pa3padOTKU IPOrpaMMHOro obecre-
YEHUs C pa3BUTHIM HHTEp(EHcoM 111 MHOT033auyHbIX ONEPAllMOHHBIX CHCTEM.



2. PekoMeHJAllUM MO BBHIMOJHEHHI0 MPAKTHYECKUX pPadoT
2.1. ObecrieyeHne KauyecTBa MPOrPaMMHOIO CpPeICTBA

3ananue.

Co3natp npocreiiiiee NpuiIokKeHUe, KOTOPOE BHIBOJUT OJHO IVIaBHOE OKHO. JIJisi BBINOJI-
HEHUS JIabopaTOpHOH pabOThl HEOOXOAUMO 3HATHh OOIIYI0 CTPYKTYpY Windows MpHIIOKEHHUS, a
TaKXe aJIFOPUTM IOCTPOEHUS MPOCTEHILIEro MPUIOKEHH: PErUCTpaLus Kilacca OKHa MPUIIoXkKe-
HUS; CO3J]aHKE TJIABHOTO OKHA MPWJIOKCHHUS;, 3aIyCK IMKJIa 00padOTKH COOOIICHH, moMerniae-
MBIX B Ouyepesb NMPHIIOKEHUs; 3aBeplIeHne padOThl MPHIIOKEHHs NPU U3BJICUEHUN U3 OYepeau
COOOIICHUS O BBIXOJE; CO3AaHNe (PYHKIIMM OKHA MPHUIIOKEHUS, 00pabaThIBAIONICH MPUXOAIINE
€My COOOIICHHMS.

IosicHeHus1 U yKa3aHMS.

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

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

2) MKOHKH, OUTOBBIC U300pAKEHHUSI, KYPCOPBIL;

3) cTpOKOBBIE TaOIUIIBI, TAOINIIA BEPCHH MTPUIIOKECHUS;

4) pecypcsl, onpezensemMble pa3padoTUMKOM.

Bce nepeuncieHHbie pecypchl pa3MeInaloTes B ghaiiie pecypcos, 9To MPENCTaBIsSeT CO-
00l 0/1HY M3 caMbIX XapakTepHbIX ocobeHHocTeit Windows nmporpammupoBanus. ImMenso ¢ mo-
MOIIbI0 (HalIIOB pecypcoB OONBITMHCTBO MPHUIIOKEHUN ONPEACISeT BU3yaJbHBIE DIEMEHTHI CBO-
€ro I0JIb30BaTeILCKOro UHTEepdeiica — MeHI0, AUaIOroBble OKHA, HA/IKMCH, pacTpOBbIE N300pa-
KEHHS U TIpoUee.

@aiinbl pecypcoB, UMEIOIME pacIupeHne *.IC Co3/1at0TCsl 0 U3BECTHBIM Clielu(pUKaIU-
SIM, B TEKCTOBOM (hopmaTe. DTO TO3BOJISET CO3/1aBaTh (ailyli pecypcoB MPUIIOKEHUS JINOO BpyY-
HYIO — JIFOOBIM TEKCTOBBIM PEeIlaKTOPOM, JTMOO CHEelHaIbHBIM PEAAKTOPOM PECYPCOB, YTO MpeE-
MOYTHTENbHEE. 3aTeM 3TOT (ailyl KOMIHIUPYETCS KOMAUIAMOpom pecypcog. IlomydeHHbIN B
pesyibTare (ailin ¢ pacmupeHueM *.res ganee KOMIIOHYETCS ¢ OCTaJbHBIMHU YacTsAMHU MPHIIOKe-
Hust — *.0bj u *.lib daitnamu, oOpa3ys eauHBIN TBOWYHBINA 00pa3, CoMEPKAIIMN BBIOTHICMBIH
IporpaMMHBINA Ko M HHpopManuio o pecypcax. [Ipu 3Tom B 3aronoske kaxjaoro Windows npu-
JoxeHus popmupyeTcs crienuanbHas maodauya pecypcos. dta Tabnuua ucnoibdyercs Windows
JUIsl IOUCKA U 3arpy3KU PECYpCOB B ONEPATUBHYIO MaMSATh.

XOoTs pecypchl SIBISIOTCS TaHHBIMU M XPaHATCS B €Xe (hailie mporpamMMbl, HO pacriosio-
JKEHbI OHM He B cerMeHTe JaHHbIX (DS), rae xpaHsaTcs oObIluHBIE TaHHBIE MCIIOIHSAEMBIX MOAY-
neii. Takum 00pa3oM, K pecypcaM HET HEeIOCPEACTBEHHOTO JOCTyIa Yepe3 NMepeMeHHbIe, OTpe-
JIeNIEHHBIE B UCXOJJHOM TeKCTe MporpaMMbl. OHM TOJDKHBI OBITH SIBHO 3arpyKeHbI U3 €Xe (aiina B
aMsITh.

OcHOBHas NMpUYMHA TAKOTO MOCTPOEHHsS] — SKOHOMHS ONEpaTUBHOM mamsaTH. JleWcTBu-
TEJIBHO, TPYIHO MPHUIYMAaTh CHUTYAIHIO, KOTJa aOCOIOMHO 6ce PECYPChl MOTYT OJTHOMOMEHTHO
MOHAZ00MUTHCS MPUIIOKEHHUIO. A pa3 B KaXKAblii MOMEHT HYXHBI TOJBKO HEKOTOpHIE, TO Ooiiee
pa3syMHO — MMOATPYKaTh UX 110 Mepe HAJTOOHOCTH.

Hy»Ho cka3ate, 4To pecypchbl He 0053aTeNIbHO JIOHKHBI KOMIIOHOBAThCS C UCTIOTHIEMbIM
¢aitioM IpUIOKEHUs, OHU TaK)Ke MOTYT CBOJAUTHCA B OTAeNbHYI0 Oubmuotexky DLL. Ilpeumy-
IIECTBO 3TOTO MOJX0/Ia 3aKII0YAETCA B TOM, UYTO NMPH U3MEHEHUH (aiia pecypcoB He TpeOyeTcs
MEPEKOMITUIIMPOBATh BCE MPUIIOKEHHE, a HY)KHO TOJIbKO 3aMeHUTh DLL daitn. MoxHO Takxke
COIIPOBOKIATh MPUJIOKEHHWE HecKONbKMMU DLL, mpeacTaBiasiommMMu pecypchl Ha pa3IUYHBIX
A3bIKax. IMEHHO Tak MOCTyNaroT pa3pabOTYMKHU PU CO3JaHUU MPHIIOKEHUS, IIPeAHa3HaYeHHO-
ro 17151 paboThl B MHOTOSI3BIKOBOM cpefe.



Emre oHO mpenMymiecTBO — ¢ TOUKH 3pEHHs TEXHOJIOTHU TPOrPaMMUPOBAHUS — HCIIOIb-
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 IOJIb30BAaTeNbCKOTO MHTepdeiica. Tpyano naiitn Windows mpuioxeHue, y
KOTOPOI'0 OTCYTCTBYET MEHIO, — 3TO CUMTAETCS “IypHBIM TOHOM Yy pa3pabOTUHKOB.

Buast Mmerr0. OOBIYHO BBILACTSIOT YETHIPE BU/1a MEHIO:

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

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

3. [lnaBaromiee mento (floating menu). OHo He CBSA3aHO C TJIABHBIM MEHIO, U MOXKET OBITh
CO3J1aHO B JIF0OOM MECTEe HKpaHa KaKk HE3aBUCHMOE BCILIBIBAIOIIEE MEHIO.

4.V moJaBIisoniero OOJbIIMHCTBA TJIABHBIX OKOH MPUJIOKEHUHN B JIEBOW YaCTH 3aroJioB-
Ka HaxoauTcs mukrorpamma. lllenqok MbIlIbi0 MO HEM MPUBOAMT K IMOSIBIECHUIO CHUCTEMHOIO
MeHIO (System menu), KoTopoe MOX0’Ke Ha MOJMEHIO TJIABHOTO MEHIO IpuiiokeHus. OOBIYHO
CHUCTEMHOE MEHIO BCEX MPUIIOKEHUN OIMHAKOBO, C €r0 MOMOIIBI0O MOKHO MUHUMHU3UPOBATh WU
MaKCUMH3HPOBATh OKHO IMPHJIOKEHHSI, TIepeMenaTh ero u npouee. OQHAKO MPHIOKEHHE UMEET
BO3MOXKHOCTh U3MEHHMTh CUCTEMHOE MEHIO, JONOJHSS €ro HOBBIMU CTPOKaMH, WU yJaiss Cy-
IECTBYIOIIHE.

Bo3MoskHBIE COCTOSIHUS TYHKTOB MEHIO

1. Ilpu BbIOOpE MyHKTa MEHIO, CTPOKAa MHBEPTUPYET L[BET. ITO NPUMEHHUMO K ITYHKTaM
MEHIO BCEX BHJIOB.

2. [TyHKTBI BCILIBIBAIOIIUX MEHIO MOTYT HAXOIUTHCS B cOCTOsIHUU ommeuero (Checked),
IPU 3TOM CJIeBa OT TEKCTa IIyHKTa MEHIO BBICTABJISIETCS CIIelalibHasi MeTKa. JTa MeTKa M03BO-
JSIET TOJTB30BATENIO Y3HATH O TOM, KaKHe OIIIMU MPOTPaMMBI BHIOpaHBI U3 ATOT0 MeHIO. [TyHKTHI
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
WJIA HEaKTUBHBIC, BBITIISAIAT JJIS TTOJIH30BATENS OJIMHAKOBO, @ HEJIOCTYITHBII IYHKT MEHIO BHIBO-
JIUTCS B CEPOM IIBETE.

Tonpko mpu BbIOOpE aKTUBHBIX MYHKTOB MeHI0 Windows reHepupyer cooOIIeHHUs], 10-
CTynaromue B pyHKIUIO OKHA, COAEPIKAIIETO 3TO MEHIO.

WTaKk, KayKAbIil yHKT MEHIO OIPEENIETCS TPEMS XapaKTepUCTHKAMMU:

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

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

3. YHUKaIbHBIA YUCIOBON MAEHTU(UKATOP, KOTOpbli Windows mochuiaeT B (PyHKIIUIO
OKHa, KOTJIa MOJIb30BaTelh BHIOMPAET JaHHBIA ITYHKT MEHIO.

Coo011eHus OT MyHKTOB MEHIO

IIpu BEIGOpE MyHKTOB MeHIO Windows renepupyer coobmenne WM_COMMAND. 310 co-
o0I11eHre MOXHO Ha3BaTh COOOIIEHNEM MOJIb30BATENBCKOI0 HHTEpdeEiica, MOCKOIBbKY OHO MOCHI-
JaeTcsl BCAKUH pa3, KOTAa MOJIb30BaTeNh YTO-TO BHIOMPAET, YTO-TO MEHSET W Tak jaaiee. B 00-
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 Hymto. [lapamerp wID — 3TO YHUKAJIbHOE YUCIOBOE 3HAUCHUE,
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ACCOLIMMPOBAHHOE C KXKIBIM IJIEMEHTOM. B ciydae MEHIO, OH COACPKHUT HACHTU(DUKATOP ITyHK-
ta MeHto. [lapamerp hwndCtl npencraBisieT cOO0i JTECKPUIITOP OKHA DJIEMEHTA YIPAaBICHHUS.
J{nst myHKTOB MeHIO OH 6ceeda paBeH NULL.

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

Hanomuum eme pa3s, uro coobmenne WM _COMMAND nocTynaer 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
JAHAMUYECKH MEHATHh BHEIIHUW BHJI IIYHKTA MEHIO, KOTJa MOJIb30BATENIb HABOJAUT HA HETO Kyp-
cop wMbimu. B a3rom ciaydae (GyHKOMS OKHa JIOJDKHA oOpabaThiBaTh — COOOIIEHUE
WM_MENUSELECT, koTopoe noctymnaet 10 WM_COMMAND 1 UMEET IapaMeTphI:

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

[Tapametpsl Item 1 hMenu COOTBETCTBYIOT HUIACHTH(PHUKATOPY U IACCKPUIITOPY BBHIOU-
paeMoro IMyHKTa MCHIO, a 3HaueHue £Flags coaepKUT (iaru COCTOSIHUS ITOTO MTyHKTA.

Co3pnanue raaBHOrO MEHIO MPUIT0KEHUS

JloGaBiieHrEe MECHIO K TpOTpaMMe — CpaBHHUTEIBHO mpocTtas 3amgada Windows mporpam-
MupoBaHus. CTpyKTypa MEHIO JOCTATOYHO MPOCTO ONpEAEIsIeTcsl B onucaHuu pecypcoB. Kax-
JIOMY TYHKTY MEHIO MPHCBAMBACTCS YUCIOBOW mueHTU(UKaTop. OOecrneueHne YHUKAITLHOCTH
uaeHTU(GUKATOPOB OepyT Ha ce0si COBPEMEHHBIE PEAAKTOPBI PECYPCOB, BaM OCTAETCS MIPHUIyMAaTh
MHEMOHHMYECKHE UMEHA 3THUM HaeHTU(uKaropam, Hanpumep ID_EXIT.

s co3panust MEHIO0 MPUMEHSIOTCS TPH METOJA!

1. [llabmon MeHIO co3maercs B (paiiyie pecypcoB MPUIIOKCHHSI, a 3aTeM 3arpy’Kaercs Mpu
CO3IaHMHU TJIABHOTO OKHA MPUJIOKEHUS. DTOT CIIOCOO MOAXOAUT JAJISi CTATUYECKUX MEHIO, HEMe-
HSIOIINXCS WM HE3HAUYNUTEIbHO MEHSIOIIUXCS B MIPOIIECCE PAOOTHI TPOTPAMMBI.

2. Menro 6e3 1mradioHa co3/AaeTcs JUHAMHYECKH TOJIbKO MpH moMoiu GpyHKuud Win3?2
API. Ot1oT cnioco6 moaxoauT /Ui NPUIIOKEHHH, CYIIIECTBEHHO MEHSIOINX BHEUIHUI BUJ MEHIO,
KOrJia pa3paboTaTh MOIXO AN TaOJIOH 3apaHee He MPEICTaBISIETCS BOZMOKHBIM.

3. [[1a6i0oH MEHIO MOJTOTABIMBACTCS HEMOCPEJACTBEHHO B ONEPATUBHOMN MAMSTH U C IO-
MOIIIBIO CTIEIUATBHBIX (PYHKIIUN MOAKIIOUAETCS K MPUTI0KEHUIO.

Mpl, npeumMylniecTBEHHO, OyJeM HCNob30BaTh MepBblii cnocol. Kak Obulo ckasaHo,
MpEeX/Ie YeM MOAKIIOYUTh MEHIO K NMPUJIOKEHUIO, €r0 HYKHO 3arpy3uTh u3 pecypcos. [locneno-
BaTEJILHOCTD JIEHCTBUIA MOYKET OBITH TAKOM:

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

3amMeTuM, 4YTO INPU YKa3aHUM PECypCOB NPWIOKEHUS 4Yallle HCIOJIb3YIOTCS YHCIIOBBIE
3HaYeHUs, UIACHTUQUIMPYIOUIHNE pEecypchbl, a HE CTPOKOBBIE OIHWCAHMs, 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)) ;
O0paboTunK COOOIIEHN MEHIO HECIIOKEH U MOXKET BBITIISJIETh CIEAYIOIUM 00pa3oM:

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



break;

}

return 0O; }

OyHKIUY U pabOThI ¢ MEHIO
1. Ecnu okHo hWnd npusiokeHust UMEET TJIABHOE MEHIO, TO MOJYyYUTh €ro JECKPUITOP
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. J11st TOMHOM 3aMEeHBl MEHIO y TJIAaBHOTO OKHA MPWIJIOKEHHUS HYXHO BOCIIOJIB30BATHCS
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 IPU CO3JaHUU IOCIEIHETO
(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);

[Tapamerp uEnable M0OX€T IPUHUMATh OJTHO U3 CIEAYIOUINX 3HAYEHUI:

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

4. Ecnu BBl U3MEHsIETE COCTOSIHUE KaKOro-IH0O0 MYHKTA 21aeHo20 MeHio OKHa hWnd, To
CJIeTyeT BBIIOJHUTH MEPEPUCOBKY MEHIO BBI30BOM (DYHKIIUU

DrawMenuBar (hWnd) ;

[TepepucoBbiBaTh MOAMEHIO HE TpPeOyeTCs, MOCKOIBKY 3TO nenaercs Windows aBToMa-
TUYECKH MPU KaXJA0M BBI30BE ITOAMEHIO.

5. IIporpammuslii naTepdeiic Win32 comepKUT JBe YHUBEPCAIbHbBIE (PYHKIINH

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

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

nepBasi U3 KOTOPHIX BO3BpAIaeT MOJHYI0 MH(OPMAIMIO O IMyHKTE JIFOOOr0 MEHIO, a BTO-
past — MO3BOJISIET COBEPIIUTH BCe HEOOXOIUMBIE ONepaly ¢ 3TUM MyHKTOM. [lapamerp uItem
SBIISIETCS TO3MIIMEH B MEHIO, €CIIM NEPEMEHHAs £ByPosition UMEET HEHYJIEBOE 3HAaUYeHHUE, JH00
UACHTU(PUKATOPOM — B NPOTUBHOM ciiydae. VcueprbiBaroiiee ONMUCAHUE MOJIEH CTPYKTYpPbI
MENUITEMINFO Bbl MOXETe HallTH B J11000# cripaBouHOi cucteme o Win32 APIL

2.2. JlIokyMeHTHPOBaHHUE MPOTrPAMMHBIX CPeICTB



3ananue. Co3aTh NMPUIIOKEHHE, KOTOPOE AEMOHCTPHPYET OCHOBHBIE CTUJIM OKOH. J[ns
OKOH Pa3JIM4YHBIX CTWIIEH (IVIABHOE, BPEMEHHOE U JJ0YEepHEE) 3a-pe-Tu-CTPU-PO-BaTh OTJCIIbHBIE
kiaccel okoH ("MainWindows", "PopupWindows" u "ChildWindows"), nmpeaycmoTrpeB i Ka-
KJI0TO Kj1acca COOCTBEHHBIH LBET ()OHA U COOCTBEHHYIO (QyHKLUMIO OKHa. [Ipu co3maHum okoH
Ha3BaHUE CTUJISI OKHA BBHIBECTH B 3aroJIOBKE OKHA. PacronoXuTh OKHa Tak, 4TOOBl OHHM HE 3a-
KpBIBAJIM JPYT pYyra Ha SKpaHe.

IosicHeHus1 U yKa3aHMA.

Co3znanue rinaBHoro okHa. Co3jlaHue IVIaBHOTO OKHA MPUJIOKEHUs TPOU3BOIUTCS BbI3O-
BoM (yHKMu CreateWindow () wim CreateWindowEx ().

Jns muorux ¢pynkuuii Win32 API cogepkut fBa BapuaHTa, Py 3TOM OJMH U3 HUX UMe-
et cydpduxc Ex. IMeHHO mocieanne sBIsA0TCS UCTUHHBIME Win32 (QyHKIUSIMH, UX UCHOJIB30-
BaHMe npennouyturenbHee. Oynkuuu 6e3 cydukca, Kak mpaBuiio, yHaciaeaoBanel u3 Winl6é u
He sBIsitoTCs 32-X paspsaneiMu. Kpome toro, pupma Microsoft npeaynpexnaer, 4To OHa MOXKET
NPEKPaTUTh TOICPKUBATH TaKue (PYHKIIUH B OYyIyIIEeM.

Kpartko ykakem 3HaueHus: napamerpoB pyaknun CreateWindowEx () (moigHyO WH-
dopmanuo 0 mapaMeTpax MOKHO HaiTH, HalpuMep, B CIPABOYHOW CHCTEME KOMIWIATOpA
VC++):
DWORD

dwExStyle

LPCTSTR lpClassName
LPCTSTR lpWindowName
DWORD dwStyle

int x, vy,
nWidth, nHeight

JIOTIOJIHUTEIbHBIE CTHJIM OKHA, OIpelesolue, IaB-
HBbIM 00pa3oM, BUJI 00pamMIIEHUsI OKHA;

UM 3aperUCTPUPOBAHHOIO paHee Klacca OKHa;

TEKCT 3arojIoBKa OKHa;

OCHOBHBIE CTUJIM OKHA, ONPEIENSIONINE €ro BHELIHUM
BUJIL.

KOOpJIMHAThI JIEBOIO-BEPXHETO YIJla OKHA, €ro MHUPUHA U
BBICOTA. 3aaI0TCS B IIMKCEIIAX;

HWND hWndParent JecKpunTop poaurenbckoro okna wim NULL mia oxon
BEPXHETO yPOBHs (TJIaBHBIX OKOH);
HMENU hMenu JIECKPUIITOP MEHIO IpWIokeHus. Eciaum MEeHIo OTCyTCT-

ByeT, To NULL;

JIECKPUIITOP 3K3EMIUIIpAa MPUIOKEHHUS, ITOJTYy4YEHHOTO
yepes napamerp WinMain();

yKazareiab Ha JIONOJHUTENIbHYI0 MH(OpMaIHIo, acco-
LUAPOBAHHYIO C JaHHBIM OKHOM. He ucrnons3yercs, Kak
npasuio, nosromy NULL.

B Windows noanepxuBaercst ctporasi uepapxus OKOH, IPH 3TOM Kaxcooe OKHO JIOJKHO
yemy-1100 MpUHaJIekKaTh, T.€. UMETh POJAUTEILCKOE OKHO. EIMHCTBEHHBIM HCKIIIOUEHUEM SIB-
JsieTcsl crenuanbHoe OKHO Tol HazBaHueM “DeskTop”, koTopoe co3maercsi onepalnoHHON CHC-
TeMoil npu ee crapte. Ha 3ToM OKkHe pacronaratoTcsi Bce BUANMbBIE 00BeKThI camoil Windows.
Korpaa BbI yka3siBaeTe HylieBoe 3HaueHue Uil hWndParent, 3T0 03Ha4aer, 4TO UCTUHHBIM pO-
TuTeNnbCKuM oKHOM Oynet “DeskTop”.

B Windows cymiecTByIoT mpu 0cHO8HbIX cmilisi OKOH:

- TJIaBHBIE OKHA NPHUJIOXKEHUH uMerT cTuiib WS_OVERLAPPEDWINDOW. Kak mpasuio,
oHHM pacnojaratorcs Ha “DeskTop” u IMEHYIOTCS OKHaMU BEPXHET0 YPOBHS;

- BpEMEHHBIE OKHA UMEIOT CTUIb WS_POPUPWINDOW. OHM NpHHAAJIEXKAT TJIaBHBIM OK-
HaM IPUJIOKEHUH U CITy>KaT 0OBIYHO JJIs BBIBOJIA KaKoW-TnO0 nHpopManuu. TUNHYHBIA TpUMep
— JIMAJIOrOBBIE MTAHEIIN;

- JOYEpHUE OKHa, MMeromue cTuiib WS_CHILD, He MOryT OBITh EpEMENIEHB] 3 TPaHu-
Il POJUTENIBCKOTO OKHA. TUITNYHBIN IIPUMED — DJIEMEHTHI YIIPABICHUS IHAJIOTOB.

Bepuemcs k Touke (6) Ha Hamiel cxeme. Ecim co3pgaHue OkHa BBIMOJIHEHO YCHEIIHO,
¢byHkus CreateWindowEx () Bo3BpamiaeT ero aeckpuntop. Ilox neckpunropom okHa clie-
JlyeT MIOHUMATh YHHUKAJIbHOE, B paMKaxX OIEPallHOHHON CUCTEMBI, 3HAYEHUE, KOTOPOE aCCOLUU-
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POBAHO € Ka)KJIbIM OKHOM. VIMEHHO 4epe3 3TOT NECKPUIITOP MPOU3BOJIATCS BCE ONEPALUU C KOH-
KPETHBIM OKHOM.

B 3710i1 Touke Windows, B CBOEM sIIIpe, CO3AET NEPCOHANbHYIO 0Yepedb cOOOWEeH Ul TS
TOJIBKO 4TO CO37aHHOro 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-
pameTp, nepelaHHbli yepe3 3arojaoBok WinMain (). [locne aToro, Mbl 3acTaBisieM OKHO Iepe-
pHCOBaTh CBOE CoJepKuMoe, oOpamasich kK Gynkunu UpdateWindow (hWnd), xotopas mo-
Memaer coodmenne WM_PAINT B ouepens cooOumenuii okaa hiWnd.

[{ukn 06paboOTKU COOOIIECHUH.

KiroueBas Touka kaxaoro Windows mpuiokeHus — UK 00paboTku coobmenuii. Kak
OH paboTaet?

OyHk1Ms GetMessage () MOCTOSHHO IPOCMAaTpUBAET OYepelb COOOIIEHUN M, €CIU
OHa TyCTa, HE JeJIaeT BO3BpaTa, a nepegaer ynpasienue Windows. [Ipunoxenne HaxoquTcs B
COCTOSIHUU MPOCTOS WM, KaK TOBOPAT, B cocTosiHUM “idle”. Ho Kak TOJbKO B OUepeau MOSBIIS-
eTcs coobiieHne, GetMessage () 3amoJHIET COOTBETCTBYIOIIUE MO CTPYKTYpHl MSG, yna-
JSIET 9TO COOOIEHUE M3 OUEPEN M BO3BPAIIACT HeH)ylegoe 3HAUeHHE. B 3TOM cirydae ToBOpsT —
GetMessage () BwIOHpaeT coobmenue u3 ouepeau. [locne sToro, ynpasieHue nepemaeTcs
¢yakuun DispatchMessage (&msg), KOTOpas NEpechUIaeT yKas3aTelb Ha 3allOJIHCHHYIO
paHee CTpPyKTypy MSG oOpatHo sapy Windows. OrmnepanuoHHass cucTeMa OJIOKUPYeT
DispatchMessage () © BbIBBIBACT OKOHHYIO (YHKIMIO (yKa3aTellb Ha HEE H3BECTEH
Windows) ¢ mapameTrpamu, COOTBETCTBYIOIIMMHU TOJSIM CTPYKTYpbl MSG. DyHKIMS OKHA BBI-
MOJIHSAET JEHCTBUS, KOTOpbIE BBl yKa3zaiau (WM HE yKaszalu) A oOpabOTKH JaHHOTO cooOIie-
Hus. [Tocne 3Toro pyHKIMsS OKHA Bo3BpallaeT ynpasienue Windows, KoTopasi, B CBOIO o4Yepeib,
nenaer Bo3Bpar u3 DispatchMessage (). IIpwioxeHue Bo3Bpallaercs K Hayally LHKIA
while, T.c. BHOBh BXOAUT B PyHKIMI0O GetMessage (), okuaas CIEIyIOIIETO COOOIIECHMS.
Tak mpomomxaeTcst 10 TeX MOop, MOKa B OYEPEId COOOIIEHUI HE TOSBUTCA WM QUIT. B stom
caydyae GetMessage () BO3BpalllaeT Hy/lesoe 3HaYEHHE, UK while 3akaHYMBAETCs, U IIPU-
JIO’KEHUE 3aBEPILIACTCS.

[Mukn oOpaboTku coolbmeHnit M (yHKIMS OKHa paboTaroT mocienoBarenbHo. [loka
(GyHKLUS OKHA IPOBOJUT 00pabOTKY TEKYyIIEro coodmenus, pyHkius GetMessage () He Mo-
JKET BBIOpATh APYroe COOOIIEeHHE, BCIEACTBUE OJIOKMPOBKHU IMKiIa B DispatchMessage ().
3HAYUT, IPEXKIEe YeM NeperTu K 00padoTKe CIeNyIOIIEero coOO0IEeH s, PYHKIMS OKHA 3aKOHUUT
00paboTKy HpeAbIAYIIero. DTO CHPaBEIJIMBO Al ACHHXPOHHBIX COOOIIEHUH, HO MOXET OBbITh
HapPYIICHO JJIs1 CHHXPOHHBIX.

@OyHKIMS OKHa — BTOpas KiroueBas Touka kaxaoro Windows npumnoxenus. OT Toro, 00-
pabOTUYMKHU KAaKUX COOOIEHHUH BB MPEIYCMOTPUTE B OKOHHOW MpOIENype, 3aBUCUT MOBEJCHHE
BaIllero MPIIIOKeHMs. MOXKHO CKazaTh, 4To 0HO Windows MpuIIoskeHHe OTIIHYaeTCsl OT APYTro-
IO TOJIbKO HANOJHEHHEM OKOHHBIX (yHKUMH. Bes “ku3HB” Baleil mporpamMMbl ONpenesieTcs
byHKIIMEH OKHa.

Kak yxe Obulo cka3zaHO, (yHKIHS OKHa sIBIIsieTCs (PyHKIMEH oOpaTHOTO BBI30BA, YTO
noayepkuBaeTcst Makpocom CALLBACK B ee 3arojioBke. [lapamerpsl GyHKIINH 6ce20a COOTBET-
CTBYIOT NE€PBBIM YEThIPEM IOJISIM CTPYKTYpbl MSG. 3aMeTuM, 4TO AECKPUITOP OKHA IeperaeTcs
NEPBBIM MapaMeTPOM, CJIEeIOBATEIbHO HET HEOOXOAMMOCTH 3allOMHUHATh €r0 B INI0OAJIBHOH Te-
PEMEHHOMH BO BpeMsl CO3/1aHUS OKHA.

[TepBbIii mapamerp GyHKIMK OKHA MOTYEPKUBACT TOT (AKT, YTO AaHHAS QyHKIHS Oyaer
00CIIy’)KUBaTh gce OKHa, CO3/1aHHbIE Ha 0a3e JaHHOrO KJlacca, OTIMYasi OJHO OKHO OT JIPYyroro 1o
€ro YHUKJIbHOMY JIECKPHIITOPY.
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Hama nepBast yHKIMS OKHa BeCchbMa MpOCTa — OHA MEpeaeT BCce MOCTYMAIOIIe co00-
mieHusi Ha 00paboTKy 1Mo ymoiuaHuio, Bbi3biBasg ¢pyHkuuio APl DefWindowProc (). OgHako
Kaxcooe, naxe camoe mpocroe Windows mNpuIoKEeHHE HOHKHO 00padoTaTh cooOlieHne
WM_DESTROY, KOTOpO€ IIOCTYNAeT B o4epeab coobmenuii, korna Windows paspymaer Bamie
OKHO, 4YTO, B CBOIO OY€pE/b, SIBISAETCS CIECACTBUEM HAXaTHs I0JIb30BATEIIEM KHOIIKUA 3aKPbITHS
okHa. CTaHJapTHBIM OTBETOM Ballleil OKOHHON (YHKIMHM IOJDKHO ObITh oOpamenue k API
¢byHkmn PostQuitMessage (), KOTopas MOMEIIAET MOCEIHEe I MPUIIOKEHUST COO0IIIe-
Hue WM _QUIT B ouepe/b COOOIEHUMH. DTO, KaK Mbl YK€ 3HA€M, IIPUBOJUT K 3aBEPIICHHIO IIHK-
7a B WinMain (). [Tapamerp ¢pynknuum PostQuitMessage () 0OBIYHO HE HMCIOJIB3YETCS H
pPaBEH HYJIIO.

Takum oOpazom, g cozganuss Windows mpuUIo>KEHUSI BbI 00s13aTENILHO JIOJKHBI HAIU-
caTh B¢ QyHKIMU —WinMain () u WinProc ().

Oyukius WinMain () OpOBOAUT PErHCTPAIMIO KJIacCa OKHA, CO3/1aeT IJIABHOE OKHO
MPUJIOKEHUS U 3aITyCKaeT LUK 00paboTKH COOOIIEHUT.

OxoHHas QyHKIUS WinProc () onpenenser noBeleHNe NPUIOKEeHUs U JT0JDKHA oOpa-
OateiBaTh cooOmenne WM _DESTROY, Kak MUHUMYM, Y4TOOBI 3aBEPLINTH LUKI 00pabOTKU CO-
o0mieHuli B WinMain ().

O6paboTka cooOIeHHT B OKOHHOU (DYyHKIINH.

Kak Ob110 0TMEueHO B MpenblayiieM pasjaene, noseaenue Windows mpHiIoKeHus orpe-
nensieTcss 00paboTuynkaMu cooOmeHnit B GyHKIMU okHA. O TOM, KaKhe OCHOBHBIE COOOIICHUS
MOJTy4aeT OKOHHAS (PYHKIIMSI, KaK UX HYXHO 00pabaTbiBaTh, U OYJET MOCBSIIEH JaHHBIN pa3zed.
Hert nuxakoii HeoOxoaquMocTu 00pabdateiBaTh abcontomuo ece coodmenuss Windows. Ber gomk-
HbI BBISIBUTH TJIaBHBIE JUISL BAIlIET0 KOHKPETHOTO MPUJIOKEHUS M CKOHLIEHTPUPOBATHCS HA HUX.

Kaxxnoe moiydaemoe OKHOM cOOOLIEHHE HACHTHUPUIHUPYETCS HOMEPOM, KOTOPBIH CO-
JIEpKUTCA BO BTOPOM IapaMeTpe OKOHHOW MpOLEAypbl, a AONOJHHUTENbHAs MHpOpMalus — B
TPETHEM U YETBEPTOM.

Ecnu okonHas ¢yHkuus oOpabaThiBaeT COOOIIEHHE, TO €€ BO3BpalllaeMbIM 3HAUEHUEM,
KaK npaBuwio, Oyner HyjJeBoe 3HaueHHe. VIMEHHO Tak HYXXKHO IMOCTyHaTh, €CIM B H3JIaraéMOM
HIDKE MaTepHasie He IPUBOIUTCS JOMOJHUTEIbHBIX CBEIEHUH 0 KOJIe BO3BpaTa u3 00paboTyHKa.

Bce coobmienusi, He oOpalaThiBaeMble OKOHHOW MPOLEAYpOH, JOJKHBI IEepeaaBaThCs
¢yakun Windows DefWindowProc (). Takoil MmexanusMm no3poiser Windows npoBoIuTh
00paboTKy COOOILIEHUH OKHAa COBMECTHO C IpuioxeHueM. IIpu sTom, 3HaueHHe, BO3BpalaeMoe
¢ynkuueii DefWindowProc (), A0/KHO ObITH BO3BpAIa€MbIM 3HAUEHHEM OKOHHOM Mpolie-
TyPBI.

TunuuHelid BUA QYHKIIUN OKHA MBI pACCMOTPEIH B MIPEABIYIIEM pa3iee.

Hanomuum, 4to ¢yHKIHS OKHA MOJy4daeT COOOIIEHHE U3 JIBYX MCTOYHMKOB: M3 IUKIA
00paboTku coobmeHuid u HenmocpenacTBeHHo oT Windows. M3 mukna oO6paboTku cooOmieHui
MOCTYMAIOT BCE aCHHXPOHHBIE COOOIIEHHs, HapUMep, COOOIIEHUs KJIaBUAaTYpHOTO BBOJA, CO-
OOLIEHMS O MEPEMELIEHUSIX U HaXKaTUsIX KJIABUII MBIIIH, a TaKXKe COOOIIeHHs COOBITUH Taiimepa.
Henocpencresenno Windows BbI3bIBaeT ()YHKIIMIO OKHA B BUJE PEAKLIMU Ha CHHXPOHHBIE CO00-
HICHHUS.

Co3nanne okHa WM _CREATE

310 nepBoe coobIIeHnE, KOTOPOe MoaydaeT (hyHKIUs okHa. Ero 0coO€HHOCTB B TOM, 4TO
OokOHHass (yHKUMs nomydaeT WM _CREATE TOJNBKO 0OuM pas 00 6036pama YNPAaBIECHHS W3
¢ynkun CreateWindowEx (). DTo 03Ha4aeT, YTO OKHO CO3/1aHO HE O KOHIA U, CJIe0Ba-
TEIBHO, O4Yepelnb CcooOIleHui eme OoTcyrcTByeT. OTcroga clelyeT BBIBOJA, YTO COOOLICHUE
WM _CREATE sBJISI€TCS CHHXPOHHBIM U IIOCBLIAETCS, MUHYS LIUKJI 00pabOTKU COOOLIEHHH, KOTO-
pBIi Takke emie He 3amyieH. [IockonpKy coolIIeHne nochlIaeTest 10 TOro, Kak OKHO CTaHOBUT-
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Csl BUJUMBIM, BbI MOXETE HCIIOJIB30BATh €ro JUIsi KAaKOTO-IH00 “0co3/IaHus”’ OKHA, HAIpUMeEp,
JUISL CO3JaHMsI OYEPHUX OKOH. B 3TOM ciiyyae BaM MOXET MOHAN0OUTbCs WMHGOpManus U3
cTpykTypsl CREATESTRUCT, yKa3areiab Ha KOTOPYIO IepeIaeTcs yepes napamerp lParam.

Eciu o6paboTumk coobiieHus Bo3BpamaeT (-1), co3gaHme rIaBHOTO OKHA MpPEeKpaIiacT-
csi. Ecnu oO6pabotunk coobuienus: Bo3Bpamaer 0, co3gaHue OKHa MPOJOIDKAETCs, U (YHKIUSA
CreateWindowEx () BO3BpallaeT AECKPUIITOP HOBOrO OKHA. B 3TOM ciyuae, nmydmum perie-
HMEM BbIX0z1a u3 WM_CREATE OyjeT nepe/iadya ynpasjieHUs Ha 00paboTKy 110 yMOJIYaHHUIO.

Onpenenenne pazmepa okHa WM_SIZE

3T0 BTOpOE COOOIEHHE, KOTOpOe Moay4aeT (PyHKIUs OKHA rmocie co3aanus. Kpome To-
ro, OHO MOCTYNAET BCAKUN pa3, KOr/ia MoJIb30BaTelb YKE U3MEHWI pa3Mephl OKHA (B OTJIMYHE OT
WM_SIZING, KOTOPOE CHUTHAIM3MPYET O TOM, YTO IOJIb30BATEIb MEHAET pa3sMepbl okHa). Co-
oOLIeHue rnepeaeTcs yepe3 ouepeib COOOIIEeHUH.

Windows npuiokeHue, Kak MpaBUiio, HE 3HAET 3apaHee pa3MepoB CBOMX OKOH. K Tomy
e B JII000M MOMEHT 3TU pa3Mepbl MOXKHO U3MEHHUTh, HAIPUMED, MpU MOMOIIH MbIH. [losTomy
MIPUJIOKEHUE JOJIKHO OBITh TOTOBBIM K TAKOMY U3MEHEHHIO.

JlononHuTEeNbHBIE TApAMETPBI COOOIIEHUS HeCYT HH(GOPMAIIMIO O HOBBIX pa3Mepax OKHa
U 0 croco0e, KOTOPhIM OHO M3MEHHIIO pa3Mep, a UMEHHO: WParam cool1aeT o crocode n3me-
HeHus pa3mepoB. OcoOblii  WHTEpPEC NPEACTABIAIOT 3HAYCHUS SIZE MAXIMIZED wu
SIZE MINIMIZED, uYTO JaeT BO3MO)KHOCTh OPraHM30BaTh COOCTBEHHYIO OOpabOTKy CHTYya-
M, KOT/Ia OKHO PaclaxHyTO Ha BECh SKPaH WM MUHUMU3UPOBaHO. Miajiiee CJI0BO mapaMmerpa
1Param coo0maeT 0 HOBOW IMIMPHHE KIMEHTCKOM YacTH OKHa, a CTaplilee CIOBO —O HOBOU BBI-
core.

Tunuunoe ncnons3zoBanne WM_SIZE — IOCHUIKA OKHOM caMoOMy cebe cooOmenus o 1e-
PEPHUCOBKE TOJIBKO M3MEHEHHOM 4acTu OkHa. Kak 3To caenarh — Mbl paCCMOTPHUM B CIEAYIOIIEM
COOOILIEHU Y.

Jlnst Toro, 4ToObl aBTOMATHUYECKU TMEPEPUCOBBIBANIACH 8¢ KIIMEHTCKAs YacTh OKHA MPHU
U3MEHEHUU €ro pasMepoB, IpH perucTpaluu Kiacca OKHa ONPEIeNIUTe I0Jie CTHIIEH:
wc.style = CS_HREDRAW | CS_VREDRAW;

Hy»xHo 3amMeTuTh, 4TO y3HATh TEKYIIHE pa3Mepbl KIMEHTCKOW YacTH OKHa B JIIOOOM 00-
paboTunke MOXKHO BbI3BaB (pyHKIHIO API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpast 3aIl0JIHAET I10JI CTPYKTYphl RECT [ OKHA ¢ AecKpuntopoM hWnd.

Orobpaxenue comepxumoro okna WM_PAINT

O6pabotka coobmenns WM _PAINT kpaiine BaxkHa Juii Windows mporpaMMUpOBaHHS.
HyXHO NOMHHUTB, YTO B MYJIbTUIIPOTPAMMHOMN ONEPALIMOHHON CUCTEME B JTFOOOH MOMEHT MOXKET
noTpe0oBaThCs MEePepUCcCOBKa JTH0O0T0, Jake HEaKTUBHOTO OkHa. IIpoie Bcero aTo MOXHO cie-
JaTh, COCPEIOTOYMB BCIO pabOTy MO OTPUCOBKE B OJTHOM MECTE, KOTOPBIM U SBIIETCS 00paboT-
YUK COOOIICHHS WM _PAINT. Ot0 COOOIICHUE CUTHAIM3UPYET OKHY, YTO BCs €ro pabodas 00-
JacTh WJIM HEKOTOpasl ee 4acTh CTAaHOBUTCS HelehcTBUTENbHOH (invalid), u ee cnenyer nepepu-
COBarTh.

3/1ech HYXHO MOSICHUTh, YTO OKHO pa3JessieTcs] Ha HEKJIMEHTCKYIO0 U padouyro (KJIHMEHT-
cKy10) oOnactu. K HEKITMEHTCKOI yacTh OTHOCHUTCS 3arojIoBOK OKHa M ero oopamuienue. Ilepe-
pHuCOBKa 3TOM obnactu — 3a00Ta Windows, TOCKOJIBKY OlepaliioHHas CUCTeMa “‘3HaeT” O CTH-
JSIX KaKIOrO OKHA, a OHU TO U ONPEAEISAIOT, YTO HY)KHO HapUCOBaTh B HEKIMEHTCKOM 4YacTH.
Bcst BHYTpeHHSIST 9acTh OKHA OTHOCHUTCS K KIIMEHTCKOH OOJIACTH, BOT €€ TO MEPEePHCOBKY BB U
JOJDKHBI 3aIIpOrpaMMHMpOBaTh B 00paboTunke WM PAINT, nockonbky Windows HE MOXKeET
3HATh, YETO XOUYET KaXbIi MPOrpaMMHCT.

Cnyvau renepanuu coobmenust WM_PAINT
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[lepeuncnuM OCHOBHBIE CHUTYallUU, KOT/Ia KIMEHTCKAas 00JIACTh CTAHOBHUTCS HEJEHCTBU-
TEJIbHOM.

— Ilpu co3nanun OKHA HeJEeHCTBUTENbHA BCsA ero padodas obnacts. CooOmenne WM _PAINT
MOMEIIaeTcsl B Odepedb COOOIIEHUH, KOrjJa MPHIOKEHUE BbI3bIBACT (YHKIUIO
UpdateWindow ().

— VBenuyeHue (HO He YMEHblIeHHe!) pa3MepoB OKHA, B CTHJIE Kjlacca KOTOPOro 3aJaHbl (ia-
ru CS_HREDRAW u CS_VREDRAW, NpHBOJUT K TOMY, YTO BCA pabouas 00NacTh TaKxke
CTAHOBUTCS HeAEUCTBUTENbHOW. OnepallMoHHasi CUCTEMa BCIIEX 3a 3TUM IOCHUIAET B OYe-
penb coobmenne WM_PAINT.

— Ilonp30BaTens MUHMMHU3UPYET OKHO IPOrPaMMbl, a 3aT€M BHOBb BOCCTaHABIMBAET €0 10
npexkHero pazmepa. OmnepalmoHHasi CUCTEMa HE COXpaHSET COACpKUMOe padoueit o0mactu
Ka)KI0ro OKHA, IIOCKOJIBKY B rpaguuecKoit cpeie 3To ObUI0 OBl CIMIIKOM HakiIaaHo. Bmecto
stroro Windows oOBSBISIET HEIEHCTBUTENBHON BCIO KIMEHTCKYIO O0JIAaCTh OKHA, a 3aTeM
OKOHHas MpoLeaypa Noiay4vaeT coo0IIeHne WM_PAINT u caMa BOCCTAHABJIMBACT COJACPIKHU-
MO€ OKHa.

— Bo Bpems nepemerienust okoH Windows He COXpaHSeT Ty 4acTh OKHA, KOTOpasi IepeKpbIBa-
etcs Apyrumu okHamu. Korza ke 3Ta yacTh mo3xe oTKpbiBaeTcsi, Windows BHOBb OTMEYaeT
3Ty 00JacTh KaK HEJCHCTBUTENBHYIO, a (QYHKIHUS OKHA IoJaydaeT coobmenue WM _PAINT
JUJIg BOCCTAHOBJICHUS CONEPKUMOTr0 OKHa.

— Ecnu pu 06paboTtke m000r0 coodimenust TpedyeTcsi K3BMEHUTh COJIEPKMMOE OKHA, TO MPHU-
JIO)KEHUE MOKET OOBSBUTH JIOOYI0 00JIaCTh COOCTBEHHOTO OKHA HEIEHCTBUTENBHON Mpu
nomonu ¢pyakiuu InvalidateRect (), a 3atem coobmuts Windows, 4To HEOOXOIUMO
NepEepPUCOBATh ATY YaCTh, BbI3BaB QpyHKINI0 UpdateWindow ().

Oynknus InvalidateRect () 00bsBICHA CIEAYIOMIMM 00pa3oM:
void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
IlepBblii mMapameTp — AECKPUIITOP OKHA, JUIsl KOTOPOr'O BBIIOJHAETCS onepaunus. Bropon
— yKa3arenb Ha CTPYKTypy Tumna RECT, ompeAesionlyl0 MpsMOYTOIbHYI0 007acTh, MOJIekKa-
nryro ooHoBieHut0. Eciu ykazarens paBeH NULL, BCSl KIIMEHTCKasi 00J1acTh OOBSBIISAECTCS HEACH-
cTBUTENbHON. TpeTnii mapameTp yka3blBaeT Ha HEOOXOJIUMOCTh CTUpaHUs (pOHA OKHA, €CIM OH
3a1aH kak TRUE, ()OH OKHa MMOJJIEKUT CTUPAHUIO.

OcoOenHoctb coobmenns WM_PAINT

ITepBast 0c0O6eHHOCTE co00ImEHNss WM _PAINT COCTOMT B TOM, YTO OHO SBJISETCS HU3KO-
npuoputeTHbIM. OmnepaioHHas cucTeMa MOMELIaeT ero B ouepe/lb COOOIIEHUH TOJNBKO TOT/a,
KOTJ]a TaM HET JPYruX HeoOpabOTaHHBIX COOOIIEHUI.

Bropas ocobennocts — coobmienne WM_PAINT akKyMyJlIUpYyeTCsl CUCTEMOM. DTO 3Ha-
YHUT, YTO €CJIM B OKHE OOBSBIEHBI HECKOJIBKO 00JacTel, MoyIeKamux 0OHOBIEHUIO, TO TIPUIIO-
’KEHHE TI0JIy4aeT TOJIBKO OJHO cooOmenne WM PAINT, B KOTOPOM ONpeJeleHa CyMMapHas He-
neificTBUTeNbHas 00aCcTh, OXBATHIBAIONIAs BCE YKa3aHHbIE YaCTH.

[TpaBuna o6pabotku WM_PAINT

O6pabotka coobmenuss WM PAINT 6cecda  HAYMHAETCd C  BBI30BA  (DYHKIUH
BeginPaint (), a 3akaHunBaeTcs — Bb130BOM (pyHKINM EndPaint ().

Oyukuug BeginPaint () umeeT npoTOTHIL:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)

IlepBblii mapameTp — HAECKPUNTOP OKHA, a BTOPOM — YyKasaTelb Ha CIPYKTYpPY
PAINTSTRUCT, moJisi KOTOpOil copepkaT MH(POpMAIUIO, MOJIE3HYIO IJs IpoBeeHus npodec-
CHOHAJILHOM OTPUCOBKH B paboueil oOmactu okHa. Tak, moje RECT rcPaint mpencraBiser
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OpSMOYTOJIbHUK, OXBaTHIBAIOIIMK Bce 00JAacTH OKHA, Tpelyromue nepepucoBku. OrpaHMYUB
CBOM JIEMCTBUS IO PUCOBAHHUIO TOJIBKO ATOH MPSAMOYrojbHON 00NACThIO, MPUIIOKEHUE, HECO-
MHEHHO, YCKOPSIET MPOLIECC IEPEPUCOBKHU.

[Tpu 06paboTke BrI30Ba BeginPaint (), Windows 0OHOBISIET [UITH He 0OHO8G15em, 3TO
3aBHCHUT OT MOCJICAHET0 apaMeTpa, ¢ KOTOpbIM OblIa BbI3BaHa PpyHKIMA InvalidateRect ()
nepen 3tuM| o padodeit 061aCTH ¢ MOMOIIBIO KHCTH, KOTOpasi yKa3bIBAJIaCh MPU PETHCTPALIUU
kiacca okHa. [lonie fErase crpykrypsl PAINTSTRUCT yka3blBAacT IPOU3BEICHO JIM IEPEKpa-
muBaHue (OHA KIMEHTCKON 00IacTH WM HEeT. 3HaHHWE ITOr0 MOKET OBbITh IOJIE3HBIM, YTOOBI HE
JienaTh MOBTOPHOM 3aKpacku B 00paboTIHKe.

Bosspamaembim 3HaueHueM BeginPaint () sBiseTCS JECKPUNITOP KOHTEKCTA YCTPOM-
CTBa. DTOT JECKPHUIITOP HEOOXOIUM Il BbIBOJIA B pabouyro 00iacTh TekcTa u rpaduku. 3ame-
TUM, YTO INIPH HCIOJb30BAHUU JIAHHOT'O JIECKPUIITOpAa KOHTEKCTAa YCTPOICTBAa NPUIIOKEHUE HE
MOJKET PUCOBATh BHE KIMEHTCKOM 001acTH.

Oynkuua EndPaint (), npuHuMaromas Te ke mapaMmerpsl, 4To 1 BeginPaint (),
BBITIOJHSET 00sI3aTEIbHOC OCBOOOXKIEHUE JIECKPUNITOPAa KOHTEKCTa ycTpoiicTBa. O0paboTdmk
WM _PAINT 3aKaH4YMBAaEcTCs BBI30BOM DTON GyHKINH.

OtpucoBka BHe WM_PAINT

Oynkuun BeginPaint () u EndPaint () wucnons3ylorcs moabko B 00pabOTUMKE
WM_PAINT. HyxHO Bocnonb3oBatbcsa ApyruMu Gynkuuamu Win32 API, ecan Bamemy npuio-
JKEHUIO TPeOYeTCsl MOJYyYUTh KOHTEKCT YCTPONCTBA KIIMEHTCKOW 00JIaCTH OKHA He WM_PAINT.
[TpumepHBIii pparMeHT TaKOro KoJia JOKEH BBITJISACTD CISIYIOIIMM 00pa3oM:

// TIOJyUMThL KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauuu C OEeCKPUITOPOM KOHTEKCTa
// M ero OoCBODOXIEHME

ReleaseDC (hWnd, hDC) ;

[Tocne monydyeHuss KOHTEKCTa M BBIMOJIHEHUS KaKUX-IMOO omeparuii, ero o0s3aTesbHO
HYXHO 0CcBOOOINTH MocpeaAcTBOM (pyHKIMN ReleaseDC ().

CucreMHble METPUKHI
MeTpHKHu CUCTEMHBIX KOMITIOHEHT Windows MOKHO ONpeAeaUTh IpU MOMOLIH (PyHKINH
int GetSystemMetrics (int nIndex)

EnuHCTBeHHBINH apryMeHT 3TOH (yHKIMHU 33aJaeT napaMeTp, 3HaUeHne KOTOporo Heooxo-
JUMO ONPENENINUTh. 3HaUeHHE TpeOyeMoro napaMmerpa Bo3BpallaeTcs JTaHHON (yHKIHUEH.

Jnis ompeneneHuss TOro WJIM MHOTO KOMIIOHEHTa B 3arojoBOYHBIX (Qaiimax Windows
VIMEIOTCSA KOHCTAHTHI ¢ npedukcoM SM . 311ech EPEUNCIIEHbl HEKOTOPHIE U3 HUX:

SM_CXCURSOR , SM_CYCURSOR — mIMpHHA U BBICOTA Kypcopa.

SM_CXICON, SM_CYICON — m#pHHA U BBICOTA ITUKTOTPAMMBI.

SM_CXSCREEN, SM_CYSCREEN — pa3pelieHle dKkpaHa.

SM_CYCAPTION — BbICOTA 3aroJIOBKa OKHa.

SM_CYMENU — BLICOTa OJHOM CTPOKHU B II0JIOCE MEHIO.

SM_CYHSCROLL — BBICOTa TOPU30HTAIBHOM MOJIOCHI IIPOKPYTKH.

SM_CXVSCROLL — IIMPHHA BEPTUKATBHOM MOJIOCHI IPOKPYTKH.

Onpenenenne pacnoyioxenus okua WM_MOVE

IIpu o6cyxaennn cooOumenns WM_SIZE ObUIO NOKa3aHO, KaK CIEMYET ONMPENENATh pas-
MephI OKHa. Jlpyrasi BayKHas 3a/1a4a — OTPEICTICHUE PACTIONOXKEHHS OKHA Ha SKpaHe.
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IIpu 3a6epuienuu nepemenieHns: OKHa €ro QyHKIUs MOJIy4aeT coodmenne WM_MOVE (B
OTIMYME OT cooOueHuss WM_MOVING, KOTOPOE IIOCTYNAET 60 6pems NEPEMEILEHNU), & BMECTE C
HUM — HOBBIE KOOPJIWHATHI OKHA B mapaMeTpe 1Param:

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

JIJ1si OKOH, UMEIOLIUX CTHIIU WS_OVERLAPPED u WS_POPUP, KOOPJIUHATHI OTCYHTHI-
BAIOTCS OT BEPXHETO JIEBOro yria skpana. [{is okon ctusiss WS_CHILD 3TU KOOPAUHATHI OTCYH-
THIBAIOTCSI OT BEPXHETO JIEBOTO yrila BHYTPEHHEN 00JaCTH POJIUTEIBCKOTO OKHA.

B nmro6om 06paboTunke, a He TOnbKO B WM_MOVE, MOXHO y3HATh PacCIlOJIOKCHUE OKHA
Ha 9KpaHe ¢ MOMOLIbI0 (PYHKIIUU

GetWindowRect (HWND hWnd, RECT* lpRect)

KOTOpas 3aIl0JIHAET o CTpyKTypbl RECT TeKyIMMHU KOOpAMHATAMU OKHA C JECKPUII-
TOopoM hWnd.

2.3. YupaBienue pa3padoTKOil 1 aTTeCTalHsl IPOTPAMMHOI0 CPEICTBA

3aganue. BoiBo B OKHO ITpH 00pabOTKe pa3IMuHbIX COOOIIEHUH.
Co31arh NMpUIIOKEHHE, MO3BOJISIONIEE BHIBOJUTH TEKCT B pabodyr0 00JacTh OKHA C UC-

MOJIb30BaHKEM pa3NyYHbIX 11BeTOB. HeoOxonumo Bectu 00padoTky coobmennit WM _CREATE,
WM_DESTROY, WM_PAINT, WM_MOVE, WM_SIZE.

IHosicHeHus1 M yKa3aHu.

3OT0 BTOpOE COOOIEHHE, KOTOpOE NoaydyaeT (pyHKIUs OKHA Iocie co3nanus. Kpome to-
ro, OHO MOCTYNAET BCAKUN pa3, KOIJla M0JIb30BaTENb YK€ U3MEHUJI pa3Mephl OKHA (B OTJIMYHE OT
WM _SIZING, KOTOPOE CHTHAIM3UPYET O TOM, YTO IOJIL30BATENb MEHSET pasmephbl okHa). Co-
oO11eHue nepesaeTcs yepes3 ouepeib COOOIIeHU .

Windows npunoxeHue, Kak MpaBUjIo, HE 3HAET 3apaHee pa3MepoB CBOMX OKOH. K Tomy
e B JIt00OH MOMEHT 3TH pa3Mepbl MOKHO U3MEHUTh, HAIPUMEp, NPHU MOMOIIM MbIH. [TosTomy
MPUJIOKEHUE JT0JKHO ObITh TOTOBBIM K TAKOMY HU3MEHEHHMIO.

JlonosHUTENbHBIE TapaMeTPbl COOOLICHHUS HECYT MH(POPMALIMIO O HOBBIX pa3Mepax OKHa
U 0 crioco0e, KOTOPbIM OHO M3MEHHWIIO pa3Mep, a UMEHHO: wParam cool1aer o crnocobe usme-
HeHus pa3mepoB. OcoOblii WHTEpPEC NPEACTABISIOT 3HAYCHUS SIZE MAXIMIZED wu
SIZE MINIMIZED, uYTO Ja€T BO3MOXKHOCTh OPTaHM30BaTh COOCTBEHHYKO OOpabOTKy CHTya-
LM, KOT/1a OKHO paclaxHyTO Ha BECh DKPaH MM MUHUMH3UPOBaHO. Miajliee CI0BO ImapaMerpa
1Param coo0maer 0 HOBOM IIMPHUHE KJIMEHTCKOW YacTH OKHA, a CTapliee CJIOBO —O HOBOM BBbI-
CoTe.

Tunnunoe ncnons3oanne WM_SIZE — NOCHUIKA OKHOM caMoMy cebe cooOmeHus o 1e-
PEPUCOBKE TOJIBKO U3MEHEHHOW YacTu OKHa. Kak 3To clienarbh — Mbl pacCMOTPUM B CIIETYIOIEM
COOOILIEHUH.

s Toro, 4ToOBl aBTOMAaTUYECKH MEPEPUCOBHIBANIACH 6CS KIMEHTCKAs 4acTh OKHA IPH
W3MEHEHUU €ro pa3MepoB, MPHU PETUCTPAMM KJlacca OKHA OIpENENNTe I0JIe CTHIICH:
wc.style = CS_HREDRAW | CS_VREDRAW;

HyxHo 3aMeTuTh, 4TO y3HATh TEKYyIME pa3Mepbl KIMEHTCKON YacTH OKHa B JII0OOM 00-
paboTurKe MOXXHO BbI3BaB (yHKIHIO API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpAasi 3aI0JIHAET MO0JIs CTPYKTYpbl RECT 11 OKHA ¢ AecKpuntopoM hWnd.

2.4. O0beKTHBII MOAX0 K pa3padoTKe MPOrPaMMHBIX CPEACTB
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3ananue. Co3aTh NPUIIOKEHHE, MTO3BOJISIONIEE IPU MOTYYSHUH COOOILEHHS OT TaiiMepa
BBIBOJIUTH CUMBOII * B ciTydyalfHOM MecTe paboueil 00JacTh OKHA ¢ UCIIOJIB30BAaHUEM CIYYaHHOTO
nBera. Heobxomumo Bectn o00pabotky coobmenuit WM _CREATE, WM _DESTROY,
WM_PAINT, WM_TIMER.

IHosicHeHus1 U yKa3aHMA.

OrobOpaxenue coaepxumoro okna WM_PAINT

O6pabotka cooOmennss WM_PAINT kpaiine Baxkna 1 Windows mporpaMMUpOBaHus.
HyXHO MOMHHUTB, 4TO B MYJIBTUIIPOIPAMMHOM ONEPAIIIOHHON CUCTEME B JTF000H MOMEHT MOXKET
noTpeboBaThCsl MEPEPUCOBKA JIIOOOT0, axke HEaKTUBHOIO okHa. [Ipolie Bcero 3To MOXKHO clie-
JaTh, COCPEIOTOUYMB BCIO pabOTy MO OTPHCOBKE B OJTHOM MECTE, KOTOPBIM U SBISiETCS 00padboT-
4uK coobumenns WM _PAINT. OT0o cOOOLIEHHE CUTHAIM3MPYET OKHY, YTO BCS €ro pabouas 00-
JacTh WM HEKOTOpasi €€ YacTh CTAaHOBUTCA HeneicTBuTenbHOM (invalid), u ee cienyer nepepu-
COBATh.

3/1eCh HYXHO MOSICHUTb, YTO OKHO Pa3/eiseTcs] Ha HEKJIMEHTCKYIO0 U pabouyo (KJIMEHT-
CKy10) obmactu. K HEKITMEHTCKOM YacTH OTHOCUTCSI 3aroJIOBOK OKHa U ero oOpamienue. Ilepe-
pucoBka 3Toi obnactu — 3a0ota Windows, IMOCKOJIbKY OIEpAIlMOHHAS CUCTEMa ‘3HAeT” O CTH-
JSX KaXJ0ro OKHA, a OHU TO U OMPEIENSIOT, YTO HYKHO HapuUCOBaTh B HEKIMEHTCKOW YacTH.
Bcest BHyTpeHHSIS yacTh OKHA OTHOCHUTCS K KJIIMEHTCKOW OOJIACTH, BOT €€ TO MEPEPHCOBKY BB U
JOJKHBI 3aIIporpaMMHMpoBaTh B oOpaboTunke WM PAINT, nockoiabky Windows He MoxeT
3HATh, YETO XOYET KK bl MPOTrPAMMHUCT.

Cnydau renepanuu coobmenuss WM_PAINT
[lepeuncnuM OCHOBHBIE CHUTYallUU, KOT/Ia KIMEHTCKas 00JIaCTh CTAHOBHUTCSA HEJCHCTBU-
TEJIbHOM.

— Ilpu co3nanun OKHaA HEAEHCTBUTEIBHA BCS €r0 pa6oqa$[ o0macte. CooO1ieHe WM_PAINT
MOMEIIAeTCsl B O4Yepelb COOOIICHMM, KOTJa TNPWIOKEHHUE BBI3BIBACT  (DYHKITUIO
UpdateWindow ().

— VYBenudeHue (HO HE YMEHbIIIEHHE!) pa3MepoOB OKHA, B CTHJIE KJIacca KOTOPOTO 3adaHbl ¢ia-
ru CS_HREDRAW u CS_VREDRAW, NpMBOJIUT K TOMY, 4TO BCA pabodas 00NacTh Takxke
CTAHOBUTCS HEAEUCTBUTENbHOM. OTnepaliioHHasi CUCTEMa BCJIEN 3a STUM TOCHUIAET B OYe-
penb coobmenne WM_PAINT.

— Ilonp3oBaTenh MUHUMH3UPYET OKHO MPOTPaMMBbI, a 3aT€M BHOBb BOCCTaHABIMBAET €T0 J0
npexkHero pasmepa. OmnepalmoHHasi CUCTEMa HE COXpaHsSEeT coAepKuMoe padoueit o0mactu
Ka)KI0ro OKHA, TIOCKOJIBKY B rpaduueckoit cpeie 3To ObUI0 OBl CIMIITKOM HakiIaJIHO. BMecTo
storo Windows OOBSIBISIET HEACHCTBUTEIHLHOM BCIO KJIMEHTCKYIO OOJIaCTh OKHA, a 3aTeM
OKOHHas Npoleaypa noxydaer coodmenrne WM PAINT u caMa BOCCTAHABJIMBACT COMIEPIKHU-
MO€ OKHa.

— Bo Bpems nepememennst okoH Windows He COXpaHseT Ty 4acTh OKHA, KOTOpasi IEPEKPhIBa-
ercst mpyrumMu okHamu. Kora e 3Ta 9acth mo3xe oTkpbiBaeTcs, Windows BHOBb OTMEUAET
9Ty 00NacTh Kak HEJICHCTBUTENBHYIO, a QYHKIHMA OKHA NONydaeT cooOmenne WM PAINT
JUUISl BOCCTAHOBJICHHSI COJIEP’)KMMOTO OKHa.

— Ecnu mpu 06paboTke m060ro coodiieHus TpedyeTcs M3MEHUTh COJIeP)KUMOe OKHA, TO TIPH-
JIO’)KEHUE MOKeT OOBSBUTH JHOOYI0 00J1aCTh COOCTBEHHOTO OKHA HEJEHCTBUTENIbHOM mpu
nomou ¢pyHkiuu InvalidateRect (), a 3atem coobmuts Windows, 4To HEOOXOIUMO
MepPEepUCOBaTh ATy YacTh, BbI3BaB (pyHKIMIO UpdateWindow ().

Oyuknus InvalidateRect () 00BsBICHA CISAYIONINMM 00pa3oM:
void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)

ITepBblii mapameTp — IECKPUIITOP OKHA, JUIsi KOTOPOrO BBIMIOJHSAETCS onepanus. Bropoi
— yKaszareiab Ha CTPYKTypy Tuna RECT, ONpeaeNsionlyt0 MpsMOYToIbHYIO 001acTh, MOIJIekKa-
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nryro ooHoBneHuto. Ecim ykazatens paBeH NULL, BCSl KIIMEHTCKasl 00J1aCTh OOBSBIISACTCS HEACH-
CTBHUTEIBbHOH. TpeTuil mapaMeTp yka3bplBaeT Ha HEOOXOAWMOCTh CTHpaHus (POHA OKHA, €CITU OH
3a1aH kak TRUE, (hOH OKHA MMOJJICKUT CTUPAHUIO.

Ocob6ennoctb coobmenns WM PAINT

[TepBast 0COOEHHOCTH COOOIIICHMS WM_PAINT COCTOUT B TOM, YTO OHO SIBJIICTCS HU3KO-
npuoputeTHbM. OrnepanMoHHasi CUCTEMa MOMEIIAET €ro B O4epeb COOOIIEHUM TOJIBKO TOT/a,
KOT/Ia TaM HET JPYruX HeoOpaboTaHHBIX COOOIIEHUH.

Bropas oco6eHHOCTE — cooOmenne WM_PAINT akkyMyJlupyeTCs CHCTEMOM. DTO 3Ha-
YHUT, YTO €CJIM B OKHE OOBSBIEHBI HECKOJIbKO 00JacTei, Mo yIeKaux OOHOBIECHUIO, TO TIPUIIO-
’KEHHE TIOJIY4aeT TOJBKO O1HO cooOmenne WM _PAINT, B KOTOPOM ONpPEAECIEHa CyMMapHas He-
neiicTBUTeNbHas: 00acTh, OXBATHIBAIOIIAs BCE YKa3aHHbBIE YACTH.

[TpaBuna o6pabotku WM_PAINT

O6paboTtka coobmenus WM _PAINT 6cec0q Ha4MHAETCs C  BbI30Ba  (YHKLUM
BeginPaint (), a 3akanunBaeTcs — BbI30BOM GyHKIMU EndPaint ().

Oynkuusg BeginPaint () umeer npoTOTHUIL:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)

IlepBbIii mapameTp — JAECKPUOTOP OKHA, a BTOPOM — YyKasaTelnb Ha CTPYKTYpPY
PAINTSTRUCT, nojsi KOTOPOW cojaepikar WH(OPMAIINIO, MOJIC3HYIO ISl TIPOBEACHHS Mpodec-
CHOHAJIBHOM OTPUCOBKM B pabodeil obmactu okHa. Tak, nmoje RECT rcPaint mpencrasiser
NPSMOYTOJIBHUK, OXBATHIBAIOIIMK BCe 00JACTH OKHA, TpeOyromme nepeprucoBKd. OrpaHUYHB
CBOM JICMCTBUS IO PUCOBAHHUIO TOJIBKO 3TOH MPSAMOYTojbHOW 00IaCThIO, MPUIIOKEHUE, HECO-
MHEHHO, YCKOPSIET IIPOLIECC IIEPEPUCOBKU.

[Tpu oOpaboTke BbI30Ba BeginPaint (), Windows oOHOBIsIET [WiH He 0OHO8Is1em, ITO
3aBHCHUT OT MOCJIEAHEr0 NapaMeTpa, ¢ KOTOpbIM Obli1a BbI3BaHa PpyHKIMs InvalidateRect ()
nepen 3TuM] ol paboueit 061aCTH ¢ MOMOIIBIO KMUCTH, KOTOpasi yKa3bIBaJIach IPU PErHCTPaLUU
kiacca okHa. [lone fErase crpykrypsl PAINTSTRUCT yka3bIBacT IIPOU3BEIEHO JIU IEPEKpa-
mBaHue GOHA KIMEHTCKON 00JIaCTH WM HET. 3HaHHE 3TOI0 MOXKET OBITh MOJIE3HBIM, YTOOBI HE
JienaTh MOBTOPHOM 3aKpacku B 00paboTUHKe.

BosspaiaemsIM 3HayeHHEM BeginPaint () sABisgeTCS AECKPUNITOP KOHTEKCTA YCTPOU-
CTBa. DTOT JIECKPUIITOP HEOOXOUM Il BbIBOJIA B pabouyro 00aacTh TekcTa U rpaduku. 3ame-
THM, YTO IPX MCIOJIb30BAaHUHU JAHHOTO JIECKPHUITOpPAa KOHTEKCTa YCTPOWCTBA NPUIIOKECHHE HE
MOYKET PUCOBaTh BHE KIIMEHTCKON 00JIacTH.

Oyukuua EndPaint (), npuHuMaromas Te ke mapaMmerpsl, uTo 1 BeginPaint (),
BBITIOJIHSIET 00s3aTelbHOE OCBOOOXKJCHHE JECKPUNTOpAa KOHTEKCTa ycTpoicTBa. OOpaboTumk
WM_PAINT 3aKaHYMBAa€TCs BBHI30BOM 3TOH (DYHKIUH.

OtpucoBka BHe WM_PAINT

Oyuknun BeginPaint () u EndPaint () ucCnons3yloTcsi moabko B 00paboTdmke
WM_PAINT. HyxHO Bocnons30BaThest Apyrumu pynkinuamu Win32 API, ecim Bamemy npuio-
KEHUIO0 TPEOYETCS MOTYyUYUTh KOHTEKCT YCTPOMCTBA KIMEHTCKOW 00JIaCTH OKHA He WM_PAINT.
[TpumepHBIii pparMeHT TaKoro KoJjia JOKEH BBITJISAETh CIeIYIOIIMM 00pazoM:

// TOJIyunMThL KOHTEKCT
HDC hDC = GetDC (hWnd) ;
// omepauun C OECKPUITOPOM KOHTEKCTAa
// n ero ocBoBOXIeHME
ReleaseDC (hwWnd, hDC);
[Tocne momydeHus: KOHTEKCTa W BBITIOJHEHUS KaKWUX-THOO OIeparuid, ero o0s3aTesIbHO

HY>XKHO 0CBOOOIUTH TTocpeicTBOM (hyHKIMN ReleaseDC ().
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2.5. OcHOBBI porpaMmMupoBanus 11 Windows

3ananme. Co3nate npuilokeHue, B pabodei 001acTH OKHA KOTOPOrO BBIBOJUTCSA H30-
OpaxkeHHe MeperuieTeHHbIX 10s10coK. [IIMprHa nosocok U paccTossHUE MEXAY IOJOCKaMH J10JIK-
HO OBITH paBHO h.

ITosicHeHust U yKa3aHHUs.

Apxutektypa Windows, OCHOBaHHasi Ha COOOLIEHMSIX, UieaabHa Uil paboThl C KilaBUa-
Typoil. [IpuiioskeHre y3HaeT 0 HaXaTHUsAX KIABHUII IOCPEICTBOM COOOIIEHHH, KOTOphIE OChLUIA-
IOTCSl OKOHHOM mpouenype. Korna monb3oBarens Ha)XKMMaeT U OTIYCKAaeT KIIABUINM, JApaiiBep
KJIaBUATYphI TiepenaeT 3Ty uHpopManuio B Windows, KoTopasi coxpaHseT JaHHYI HH(pOpMa-
LIUIO B CUCIEMHOU 04epedu coobujeHull, a OTTY/1a — B OUepeb COOOIEHUI OKHA MPUIIOKEHHSL.

Ho xakoro okna? OTBeT — OKHa, UMEIOIIETO oKyc 6600a. CMBICI 3TOTO JBYXCTYIEHYA-
TOTO MpoLecca — COXpaHEHUE COOOLIEHUH B CUCTEMHOM ouepeu COOOIeHNI U JabHeimas ux
nepegadya B ouepesib COOOIIEHNH NPUIIOKEHUS — B CUHXPOHU3aUMU. Eciu noibp3oBaTenb HaXH-
MaeT KJIaBUIIM KJIaBUATYypbl ObICTpee, 4eM IMPHIIOKEHHE MOXKET 00paldaThiBaTh MOCTYIHAIOILYIO
uHpopmanuto, Windows coxpanser HHQOPMAIUIO O JOMOJHUTEIbHBIX HAKATHIX KJIABUII B
CHUCTEMHOM ouyepean COOOLICHUH.

OpxHO W3 JOTOJIHUTENBHBIX HAXKATH MOXKET OBITh MEpeKItoYeHrneM (oKyca BBOJA Ha
JIpYryio mporpaMmy. 3HauuT UHPOPMALMUIO O MOCIEAYIOUIMX HaKaTUSAX CIIeLyeT HalpaBiiTh
OKHY JIPYTrOro IpUJI0KEHUS.

HiMeHHO TakuM 00pa3oM omepallioHHas CUCTEMa KOPPEKTHO CHUHXPOHU3UPYET COOBITUS
KJIAaBUATYPBI.

JUis oTpaxkeHHs pa3IuyuHBIX cOOBITUH KiaBUaTypbl, Windows mocsuiaeT nporpamme Bo-
CeMb pa3IMuHbIX cooOuieHui. [Ipunoxenus BojHe MOTYT UTHOPUPOBAaTh MHOTHE U3 HUX. Kpo-
M€ TOro, B OOJIBLIIMHCTBE CIy4aeB B ATUX COOOIIEHHSX OT KJIaBHATYPhl COAEPIKUTCS 3HAUUTENb-
HO OoJIbllIE 3aKOJUPOBAHHON MH(OPMALINY, YEM HYKHO MPHIIOKEHUIO. 3aJI0T YCHEIHON paboThl
C KJIaBUATYpOH — 3TO 3HaHUE TOT0, KaKhe COOOIICHHSI BaXKHbI JUIsl TPUIIOKEHHUS, a KaKHe HeT.

®okyc BBOAA U aKTUBHOE OKHO

KnaBuarypa nomkHa pa3iensTbess MEXAY BCEMHU TMPHUIIOKEHUSIMH, PAOOTAIONIUMHU IO
Windows. HekoTopble npuiioKeHuss MOTyT UMETh OO0JIbLIIE OJJHOTO OKHA, M KJIaBUAaTypa JI0JDKHA
pa3aensaThCS MEXIY STUMH OKHAMH B paMKax OJHOTO M TOTO ke npuioxenus. Korma Ha kia-
BUAType Ha)kaTa KJIaBMIIA, TOJHKO OJHA OKOHHAs MPOLESypa MOXKET MOJIY4YUTh cooOlIieHne oo
sToM. OKHO, KOTOpOE B HACTOSIIEE BPEMs MOJTydaeT BCE KIIAaBUATYPHBIE COOOIICHUS, IMEHYETCS
OKHOM, UMEIOIIUM (oKYC 6600a.

Konmerust ¢gokyca BBOJa TECHO CBs3aHA C KOHIENIUEH akmugnoco okHa. OKHO,
umeronee Gpokyc BBOAa — 3TO J1MO0 aKTUBHOE OKHO, TUOO JI0uepHee OKHO aKTUBHOTO OKHA.

OnpenenuTh aKTHBHOE OKHO JIOCTaTOYHO TPOCTO:

— Windows BbIzienseT 3aroJIoOBOK aKTHBHOT'O OKHa,

— €CJIM Y aKTUBHOT'O OKHA BMECTO 3arojloBKa MMEeTCsl paMKa juanora, To Windows Bblienser
ee;

— €CJIM aKTUBHOE OKHO MUHUMH3HPOBAHO, TO Windows BBIIENSIET TEKCT 3aroJIOBKa B MaHEIH
3ajad.

Ecnu akTMBHOE OKHO MHHHUMHU3HPOBAHO, TO OKHA C okycoM BBojaa HeT. Windows mpo-
JIOJDKAET CJ1aTh MPOrpaMMe COOOIEHUS KJIaBUATYpPbl, HO 3TU COOOIICHHUS BBITIAIAT HHAUE, YeM
COOOIICHNS, HAIIPABIICHHBIE aKTUBHBIM U €Ille He MUHIMH3UPOBaHHBIM OKHAM.

Mosxno obpabareiBaTh cooOmenns WM _SETFOCUS u WM_KILLFOCUS, 4To0BI Omnpe-
JIETTUTh KaKoe OKHO MMeeT (OKYC BBOJIA, OAHAKO ATHU COOOIIECHHS HOCSAT YHUCTO WH(POPMUPYIO-
muid xapakrep. Ilporpammusiii uatepderic Windows comepxuT Be (pYHKIUH, TO3BOJSIOIINE
y3HaATh WJIM U3MEHUTH OKHO, Biajeromee Jokycom BBoja, — GetFocus () u SetFocus ().

['enepanust KJ1aBUATYPHBIX COOOIIICHUIA
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CooO1ieHus1, KOTOpbIe MPUIIOKEHHE ToTydaeT oT Windows 0 COOBITHSIX, OTHOCSIINXCS K
KJIaBHATYpE, pazIuyaroTcs Ha annapamuvie (keystrokes) u cumeonwvrnwie (characters). Takoe mo-
JIOKEHHUE COOTBETCTBYET JBYM IIPEJICTABICHUSIM O KJIaBUaType. Bo-mepBbIX, KI1aBUaTypy MOKHO
cuutath HaOOpOM KilaBull. B KjaBuaType mmeercst TOJIbKO OJHa KjaBuina <A>. Haxarue u ot-
MyCKaHUE STOW KJIABUIIM MPEICTABISIOT co00i anmaparHbie coObITHS. Bo-BTOpPBIX, Ki1aBUaTypa
TaKXKe SBJSETCS] YCTPOICTBOM BBOJIa, TEHEPUPYIOIIUM OTOOpaXkaeMble CUMBOIIBL. KitaBuia <A>,
B 3aBUCHUMOCTH OT coctosinus kiaBui <Ctrl>, <Shift> u <CapsLock>, MoxeT cTarh HCTOYHH-
KOM HECKOJIbKMX CUMBOJIOB. OOBIYHO, ’TUM CUMBOJIOM SIBJISIETCS CTpOYHas, JIaTuHCKas ‘a’. Eciu
e Haxata kiaBuma <Shift> nwnm ycranosnen pexxum <CapsLock>, To 3TuM CUMBOJIOM SIBISIECT-
cs mpornucHast ‘A’. Eciu ke Haxkara kinaBuina <Ctrl>, stum cumBosiom oymet <Ctrl+A>.

Jiist coueTaHuii ABYX anmapaTtHbIX COOBITHI, KOTOPBIE TEHEPUPYIOT OTOOpakaeMble CHM-
Bouibl, Windows mochlIaeT nmporpaMme U anmaparHble, U CUMBOJIbHBIE coo0I1IeHus. HexkoTopsie
KJIQBHILIU HE TEHEPUPYIOT CUMBOJIOB. DTO TaKHE KJIABUIIM, KaK KJIABHIIN NEPEKIIOUEHUs, PyHK-
[[MOHANIbHBIC KIJIABUIIIH, KJIABUIIH YIIPABICHUS KypCOPOM U CHElHalbHbIE KIABUIIHN, HAIPUMED,
<Insert> u <Delete>. lyis Takux xinaBum Windows BbIpaOaThIBa€T TONBKO amlmapaTHBIE CO00-
HICHHUS.

AnmapaTtHble COOOIICHHS

Korna nonp3oBaTenns HaXHMaeT KiaBuiry, Windows momeniaer B o4epeb OKHA, HMCIO-
mero (Gokyc BBoja, MO0 coobumieHne WM _KEYDOWN, nu6o coobuenne WM _SYSKEYDOWN.
Korpa »xe xnapuma ormyckaercs, Windows moceuiaer B ouepe/ib 1160 coobuienrne WM_KEYUP,
oo coobmenre WM_SYSKEYUP. CooOmennss WM_SYS. . . BHIPa0aTHIBAIOTCA IIPU HAXKATUH
KJIABUII B COYCTAHHUH C KIIaBUIICH <Alt>.

Hrak, WM_KEYDOWN 1 WM_KEYUP 3TO HECUCTCMHBIC aIlllapaTHbIC COOOIIIEHHS , a CUC-
TeMHbIC — WM_SYSKEYDOWN 1 WM_SYSKEYUP.

OOBIYHO COOOIIEHUSI O HAKATUU U OTIYCKAHUU MOSBISAIOTCA mapamu. OIHAKO, eCiH
MOJIb30BaTEIh OCTABUT KJIABHIIY HAXaTOW Tak, YTOOBI BKJIIOYHWIICS aBTOMOBTOp, To Windows
IIOCBUIAET OKOHHOM mpouexype cepuro cooOmennii WM_KEYDOWN uiu WM _SYSKEYDOWN wu
monvko 00no coobmenne WM _KEYUP wim WM_SYSKEYUP, korja B KOHIE KOHIIOB KJIaBHMIIA
Oyner oTmylleHa. AmmapaTHble COOOIIEHUs KIaBUATYPhl SIBISIIOTCS aCUHXPOHHBIMH COOOIIIe-
HUSIMH, I CTAHOBSITCS B 0Yepeb COOOIECHHI OKHA.

CucTteMHble anmapaTHbIe COOOLICHHS

WM_SYSKEYDOWN u WM _SYSKEYUP — CHCTEMHBIE anmapaTHbIE COOOmIeHHst Oonee
BaxHbl JUIs1 Windows, yeM Ui NpUIOKEHUH. DTH COOOIIEHUs] TeHepUpYyIOTCS MpH HaKaTUU
KJIaBUII B coueTaHWM c kiaBuied <Alt>. OHM BBI3BIBAIOT OMIIMU MEHIO MPOrPaMMBbl WA CHC-
TEMHOT'O MEHIO, WJIHM MCIONB3YIOTCA JUIS CUCTEMHBIX (DYHKIMHA, TaKMX KaK CMEHa aKTHBHOI'O
npuiiokeHus mo <Alt+Tab>.

[TporpamMMbl OOBIYHO UTHOPUPYIOT CUCTEMHBIE ammapaTHble COOOIIEHUS U epeJaoT ux
B pyHkiuio DefWindowProc (). OxoHHas mporeaypa B KOHIIE KOHIIOB TOJIy4aeT Jpyrue co-
oOLIeHMs, SIBJISIOIINMECS PEe3yJbTaTOM 3THX allllapaTHBIX COOOIIEHWH KIJIaBUATYyphl, HaIpHUMeEp,
BBIOOp MEHIO.

Ecnu npuioxkeHne mpoBOAUT 0O0pabOTKY CHUCTEMHBIX amlapaTHBIX COOOILIEHUH, mocie
3TOTO 0bs3amenvHo nepenapaiite nx B DefWindowProc (), yto0s1 Windows mMoria UCHoJb-
30BaTh 3TU COOOIIEHHUS B CBOUX LENsIX. Eciau 3Toro He caenarb, TO MPOUCXOAUT HOAHASA ONOKU-
posKa ecex onepayuii ¢ KaaBuien <Alt>.

Hecuctemnple anmapaTHbie COOOIIEHUS

Jls xnaBHIl, KOTOpPBIE HAKUMAIOTCS U OTITyCKatoTcs 0e3 ydacTus KiaBuiu <Alt>, rene-
pUpYIOTCS HECHUCTEMHEIE co0Omenns WM _KEYDOWN u WM _KEYUP. IIpunokeHne MOXET MC-
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MOJIb30BaTh WIIM HE MCIIOJIB30BATh 3TH COOOIIEHUS KIIaBUATyphl. ITO HE BIUSET HA paboTy ore-
PaIOHHOM cucTeMBbI, MOCKOJIbKY Windows UX MOJIHOCTHIO UTHOPUPYET.

burtoBsie o mapamerpa IParam

Jlyist BceX — CHUCTEMHBIX M HECHCTEMHBIX — amlapaTHBIX COOOMICHWN KJIaBUATYphl 32-X
paspsiiHas nepeMeHHas 1Param, nepejaBacMasi B OKOHHYIO MPOUEAYPY, COCTOUT U3 CIEAYIO-
IIUX ITOJIEH:
butel |3nauenue

00-15 | cuerumk moBTOpeHuii (repeat count);

paBeH YuCITy HaKaTuil kinaBumm. B 6onpmmmHaCTBE cnydaeB 1. OnHaKo, eciiu KIaBu-
IlIa OCTACTCsl HAKATOW, a OKOHHAS MPOLIEAYypa HEIOCTATOYHO ObICTpa, 4To0kI 00pa-
0aThIBaTh 3TH COOOIICHHUS B TEMIIE aBTOMOBTOPa, TO Windows 00beAMHSIET HECKOJIb-
KO aIlnapaTHbIX COOOMICHUI O HAYKATUH KJIABUIIIN B OJJHO COOOIICHUE U COOTBETCT-
BEHHO YBEJIMYUBACT CUCTUHK IMOBTOPEHUH. [IpH OTITyCKaHWN KJIaBHIIN CYCTIYMK BCE-
roa 1.

16-23 | ckan-kox OEM (Original Equipment Manufacturer scan code);
KOJI KJIABUATYPBbI, TCHEPUPYEMBIM aIapaTypoil KOMIIbIOTEpa.
[Tpunoxxenns Windows 0OBIYHO UTHOPHPYIOT cKaH-Ko11 OEM.

24 dnar pacumpenHoii knaBuarypsl (extended key flag);

YCTaHABIIMBACTCS B 1, €CJIM COOOIICHNE KIIaBUATYPhI TIOSIBUIIOCH TIPH padoTe C J10-
ITOJIHUTEIbHBIMU KJIABUILIAMU paclIMpeHHOM KiaBuatypsl IBM. Paciinpennas kina-
BHATypa UMeeT (DYHKIMOHAIBHBIC KIIABHIIN CBEPXY U OTICIbHYI0 KOMOMHHPOBAH-
HYI0 00JIaCTh KJIaBUIII YIIPABICHUS KypcOpoM U nudp.

25-28 |3ape3epBUPOBaHO;

29 KOJT KOHTEeKcTa (context code);

YcranaBnuBaetcs B 1, eciu HakaTa kinasuimia <Alt>. ToT pa3ps Bceraa paseH 1
JUISl CACTEMHBIX aIllapaTHhIX cooOmeHnid u () 1711 HECUCTEMHBIX alnapaTHbIX CO00-
[ICHWH KJIaBUATYPHI 32 UCKIIFOUEHUEM OJTHOTO CIyYasi: €Clii aKTUBHOE OKHO MHUHU-
MHU3UPOBAHO, OHO HE UMeeT (hOKyca BBOJIA, IIPU ITOM 8Ce HAMCamus KIIaBHIIl BbIpa-
OaTbiBatoT coobmieHuss WM SYSKEYDOWN 1 WM SYSKEYUP.

30 ¢ar npeapITyIero COCTOSHUS KIaBUIIIN;
1 ecnu kiaBuia ObUTa HaXKaTa MEpeJ] ATUM;
31 dnar cocrostHus K1aBHIIM (transation state).

BupTtyanbsHbie KOABI KJIaBUIII

['opa3go Gosnee BakKHBIM IapaMeTPOM allapaTHBIX COOOIIEHWH KJIaBHATYphI SIBISIETCA
napamerp wParam. B stom mapamerpe comepikutcs supmyanvhwiil ko0 kiasuwu (Virtual key
code), MACHTUPUIUPYIOMINA HAXATYIO WIH OTHYUICHHYIO KJIaBUIIY.

[TapameTp wParam cOAEpKUT KOJ BUPTYAIIbHOW KJIABUILN, COOTBETCTBYIOIIEH HAXKATON
KJaBHIIe. MIMEHHO 3TOT MmapaMeTp UCHOJB3YETCs] MPUI0KEHNUEM IS MACHTU(DUKAIIMY KIIABUIIIH.
Ko BupTyanbHOM KJIaBHIIM HE 3aBUCHT OT allllapaTHOM peain3anuy KiaBuaTypel. Koasl BUPTY-
QIBHBIX KJIABUII MMEIOT CUMBOJIbHBIE 00O3HAu€HHsI, ONpE/EICHHbIE B 3aroJIOBOYHBIX (paiiimax
Windows, u umerot npedukc VK _.

CHUMBOJILHBIE COOOIIEHUS
Jlist Toro, 4TO0OBI CUMBOJIBHBIE COOOIIEHUS KIIAaBHATYPHI MOSBUIUCH B OYE€PEIHN COOOIIIe-
HUW OKHA HY)KHO JIOTIOJTHUTH ITUKJI 00paOOTKH COOOIICHUH TIPHIIOKECHUSI:

while (GetMessage (&msg, 0, 0, 0)) {
TranslateMessage (&msg) ;
DispatchMesage (&msqg) ;
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QDYHKIMS GetMessage () IMO-NIPEXKHEMY 3aIOJHAET IOJSA CTPYKTYPBI msg JAaHHBIMHU CIIE-
JYIOLIET0 COOOIIEHHs] U3 OYepelH, a DispatchMesage () OTIPABISET msg HA 00PabOTKY B OKOH-
HYIO Iporelypy. Mexny HUMHU HaxOAUTCsA (YHKLHUS TranslateMessage (), IpeoOpasyromas am-
napaTHbIE COOOIICHUSI KIIaBHATYyphl B CHMBOJIBHBIE COOOIIEHUS B COOTBETCTBUU C COCTOSHHUEM
JpaiiBepa KJIaBUATYpbl, a TAK)Ke MOJOXKEHUeM ynpasisomux kiaBum <Shift> n <CapsLock>.
HmeHnHo Onarojapsi TranslateMessage (), B OUEPEU COOOIIEHHH MOSIBIAIOTCS CUMBOJIBHBIE CO-
oO0IIeHuSs, @ TPUIOKEHUE CMOXKET OTIUYUTE <(p> OT <A> mpH aKTHUBHOM JIpaiiBepe KUPUILIUIIBL.
CuMBOIIBHOE COOOIIEHHE 6cec0a OYAET CIEeNyIOLUM, 1OClIe COOOLIEHU O HaKaTHUM KJIABUIIIH,
KOTOpO€ (PYHKIUS GetMessage () U3BJICUET U3 OUEPEIH.

Cy1ecTByeT 4eTblpe BUJIa CUMBOJIBHBIX COOOLICHUH — WM_CHAR M WM_DEADCHAR OTHOCSITCS
K HECUCTEMHBIM M IPUXOAST BCled 3a WM_KEYDOWN. COOOILIEHMSI WM_SYSCHAR U WM_SYSDEADCHAR
SBJISIOTCSI CHCTEMHBIMU U BBI3BAHBI MTOSIBJICHUEM COOOLICHHS WM_SYSKEYDOWN.

O6pabotka coobmenus WM_CHAR

B OonbimHCTBE ciiydaeB mporpaMmsl Uit Windows MOTYT HTHOPHPOBATh BCe KilaBHA-
TypHbIE cOOOIIECHN 3a HCKIoYeHrneM WM_CHAR. Ilapamerp 1Param, nepeiaBacMblii B OKOH-
HYIO TIPOLEAYPY, ABISAETCS TaKUM K€, KaK U mapamerp lParam anmapaTHOTO COOOIIEHUS, U3

KOTOPOTO Cr€HEPHPOBAHO CHMBOJBbHOE cooOmienue. [lapamerp wParam — 3TO KOJ CHMBOJIA
ANSI.
Haunbonee Tunuunbii 00padoTuuk coobumienus WM_CHAR BHINVISIUT CIELYIOIUM 00pa-
30M:
case WM CHAR:
§Witch((char)wParam) {
case ‘b’: // momyuen cumBoJ Backspace
VA
break;
VA
case “\t’:
VA
break;
case ‘A’:
VA
break;
case ‘a’:
VA
break;
VA
}

return 0;

OmnpeneneHne COCTOSTHUS YITPABIISIONINX KITABHII

[TapameTrpsl wParam u 1Param anmapaTHBIX COOOMICHWH KJIaBHATyphl HUYETO HE CO-
0O0IIaI0T O COCTOSHUM yrpaBisomux kiaapum <Shift>, <Ctrl>, <Alt> u knaBum nepexitoyare-
neit <CapsLock>, <NumLock>, <ScrollLock>. IlpunoxxeHne MoOXXeT MOJY4YUTh TEKYIIee CO-
CTOSTHUE JTFOOOU BUPTYAILHOM KJIABHUIIH C IOMOIIBI0 pyHKInn GetKeyState (). Hampumep:

case WM KEYDOWN:
// Haxara san xkoMOuHaumsa <Ctrl>+S ?
if (wParam == 'S' &&
(0x8000 & GetKeyState (VK _CONTROL) ) ) {
// BauwuM HOeMncTBUA

}

return 0;

OyHkiua GetKeyState () He oTpakaeT COCTOSHHE KJIABUATYpPbl B PEaJIbHOM BpeEMe-
HU. OHa MO3BOJIAET Y3HATh COCTOSIHUE KIIABUATYPBI HA MOMEHM, K020a NociedHee coodueHue
om Kaaguamypul 6v110 6blOparo uz oyepeou. CienoBaTeNbHO, €€ MOXKHO HCIIOJIb30BaTh TOJIBKO B
00paboTurkax KJIaBHATypHBIX cooOmieHuid. Hemocrtatok? DTo oOpamaercs MperuMyIIeCTBOM,
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noToMmy uro GetKeyState () obecneynBaeT BO3MOXKHOCTH MOTYYSHHUSI TOUHON MHPOpPMAIINH,
Jake eciM cooOuieHne o0pabaThIBaeTCsl aCHHXPOHHO, YK€ TOCNe TOro, KaK COCTOSIHHE Tiepe-
KJIFoYaTess ObLII0 U3MEHEHO.

Ecnu nelicTBUTENHHO HY)KHA HHPOPMALIUS O meKyuem noa0HCeHUU KIIABUIIN, TO MOXKHO
UCTIOJIb30BaTh PyHKINIO GetAsyncKeyState ().

2.6. ClassWizard u nuaJjiorosbie maHeju

3aganue. BriBoa rpaduka B okHo. M3MeHeHue pasmepa M300pakeHUS! IPU U3MEHEHHUH
pa3MepoB OKHa.

Co3narh NpUIIOKEHHE, B pabodeld 00J1acTH OKHA KOTOPOTO BBIBOAUTCS cTpoka "I'paduk
dbysakun Cos(x) s X oT -2*71 mo 2*n" u uzobpaxkenue storo rpaduka. [Ipy u3meHeHnn pas-
MEpPOB OKHA pa3Mep U300pakeHust rpaduka T0KEeH U3MEHSATHCS IPONOPIIUOHATIBHO.

IosicHeHus1 M yka3zaHusl.

Coobuienrne WM _DESTROY nHosBISE€TCA B OYEPEAU COOOLIEHMH OJHHMM M3 IOCIEIHHX.
Ono nokaseiBaet, uTo Windows HaXoAUTCs B MPOIECCe JIUKBUIAIMHA OKHA B OTBET HA MOJIyYeH-
HYIO OT MoJib30BaTelst komauay. [lonp30BaTens BHI3BIBAET MOCTYIUICHUE 3TOTO COOOIIEHNUS, €CITH
HA)XKMET Ha KHOIKE 3aKPBITUS OKHA, BHIOEPET MYHKT ‘“3aKphITh’ U3 CUCTEMHOIO MEHIO WUJIM Ha-
KMET KoMOWHaIuio kinasum Alt+F4.

OyHKIMS TTIABHOTO OKHA CTaHJIAPTHO pearupyeT Ha 3TO COOOIIEHHE, BBI3bIBAs (DYHKIIHIO
PostQuitMessage (0), KOTOpas CTaBUT MOCIEAHEE IS IPUIIOKEHUS co00menne WM _QUIT
B ouepelb COOOIIeHUH. ITO 3acTaBiseT QyHKIMIO WinMain () 3aKOHYUTH MUK 00pabOTKH
COOOIIIEHUH U BBIUTH B CUCTEMY, 3aBEPIIUB PAOOTY MPUIIOKECHHUS.

2.7. Apxutexktypa Document-View

3ananue. Co31aTh NPUIOKEHUE, B OKHE KOTOPOTO NP HAXKATHH KJIABUIII-CTPEJIOK BBIBO-
JUTCS MaplIpyT, 3aaBaeMblil noib3oBareneM. [locne Haxatus kinasumu "Enter" mo 3agaHHOMy
MapuIpyTy ONpenenseTcs KpaTuallliuii MyTh, KOTOPBIA BBIBOJUTCS APYTHM I[BETOM.

IosicHeHust M yKa3aHu1.

Tatimep B Windows MOXKHO OTHECTH K YCTPOWCTBY BBOJ1a HH(GOPMAIINH, KOTOPOE TIEPHO-
JUYECKU U3BEIIAECT MPUJIOKEHUE O TOM, UTO UCTEK 3aJaHHbII UHTEepBall BpeMeHu. [Ipunoxenune
COOOIIIAeT OMEepPalMOHHON CUCTEME UHTEPBAJl BpeMeHH, a 3aTeM Windows neproInyecKu CUrHa-
JU3UPYET MporpaMMe 00 UCTEYCHHUH 3TOTO MHTEpBalia. DTO IOCTUTAETCS MMOCHUIKOM COOOIIEHUS
WM_TIMER.

Crnyuyau npuMeHeHus Taiimepa B Windows:

1. Pexxum aBTOCOXpaHEHUsI — TaltMep MOXKET MPEJIOKUTH MIPOrpaMMe COXPaHATh paboTy MOIb-
30BaTesis Ha JUCKE, KOTa UCTEKAET 3aJJaHHbII HHTEPBaJl BPDEMEHH.

2. [Topnepxka 0OHOBIEHUS HHPOPMAIIUN — IPOrpaMMa MOXKET HCIIONb30BaTh TaiMep ISl BBI-

BOJIa HAa DKpaH OOHOBIIIEMON B PEAIbHOM BPEMEHH, TTOCTOSIHHO MEHSIOMICHCS nHbOpMaII,

CBSI3aHHOM JTMOO C CHCTEMHBIMH PECypcamu, JJMOO ¢ MPOIECCOM BBITTOTHEHUST OTIEIHHON 3a-

Ja4H.

. [Torck npyroro mpuiIOKEHHUs, 3aIMyIIIEHHOTO U3 TeKYIIETO.

. MHoro3agadHocth — X0Tss Windows sIBIISIETCSl BBITECHSIOIIEH MHOT03aJauHOi cpefon, HHO-
raa camoe 3P GEeKTUBHOE PEIICHHE IS MPOTPAMMBI — KaK MOKHO OBICTpEe BEPHYTH yIIpaBiie-
Hue Windows. Ecnu mporpamMma JOMKHA BBITONHSITH OONBIION 00heM pabOThI, OHA MOXKET
pa3fenuTh 3a7ady Ha 4acTH U o0palaThiBaTh KAXKAYIO 4acTh MPU MOJYyYEHHUH COOOIICHUS OT
Taiimepa.

W
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5.3amanne Temna M3MeHeHUs — rpaduueckre 0ObEKTHl B MIpax HJIM OKHA C pe3yjibTaTaMH B
00yyaroIux MporpaMmMax MOT'YT HY>KIaTbCs B 33JJaHUU YCTAHOBJIEHHOI'O TEMIIa U3MEHEHUSI.

ITockonbky npunoxenus Windows nomyuaror coobuienus WM _TIMER 13 0ObIYHOM Oue-
penu cooOIIeHU, TPUIIOKEHUE HE JOKHO OECIIOKOUTHCS O TOM, UTO ero paboTa OyzAeT npepsa-
Ha BHE3aIHBIM CooOmeHneM WM _TIMER. B 5ToM CMBICIE TaiiMep IOX0XK Ha KJIaBHaTypy U
MBIIIIb: JpaiiBep oOpabaThiBaeT aCHHXPOHHBIC ammapaTHbie mpepbiBanus, a Windows mpeobpa-
3YyeT 3TH MPEPBIBAHUS B PETYIISIPHbIE, CTPYKTYPUPOBAHHBIE, ITOCIEA0BATEIbHBIE COOOICHHUS.

CooOuienus Taiimepa cTaBATCS B ouepelb cOOOIIeHui 1 oOpabaThIBatOTCsl Kak BCE OC-
TaJbHBIE COOOIEHUS, T.€. 3TO COOOMICHUE HE BBIICTISETCS CPEH APYTruX, HA0OOPOT — OHO UMEET
HAUMEeHbUUL NPUoOpuUmenmn.

Omnepanuonnast cucrema Windows wue s81i1emcs onepayuoHHoUu CUcCmemol peanbHOo20
8pemMeHU.

Ocobennoctu Windows taiimepa.

1. He capanmupyemcs, aro npunoxenue Oyaer noaydars coodmenne WM_TIMER TOYHO
M0 UCTEUEHUIO 3a/IaHHOTO UHTepBaja, oH OyneT koiebaTscs. Ecnu npunoxenue 3aHsaTo Ooblie
YeM CEKYHIY, TO OHO 6000Uje He noayuum HA OJTHOTO COOOIICHHS WM_TIMER B T€YCHHUE 3TOI0
BpeMenu. ®Pakrtuuecku, Windows obGpabarsiaer coobuenne WM _TIMER BO MHOIOM TakK e,
KaK coobmenns WM_PAINT. O0a 5Tu COOOIIEHUS MMEIOT HU3KUH NMPUOPHUTET, U IPHUIIOKECHHE
HOJIYYUT UX, TOJIBKO €CJIU B OYEPEIN HET APYTUX COOOLICHUM.

2. CooOmennss WM_TIMER 1OX0XHM Ha cooOuieHus WM _PAINT u B JPYTOM CMBbICIIE —
Windows rukxo20a He XpaHHUT B O4epeaIn COOOMICHHI HECKOIBKO COOOIICHMIA WM_TIMER. Bme-
cto 3Toro Windows o0beuHSIET HECKOJIBKO COOOIIEeHUI Talimepa B 01HO. B pesynbTare y npu-
JIO’KEHHS HET BO3MOKHOCTH OIPEJETHUTh YUCIIO “TIOTEPAHHBIX” cooOmeHuii WM_TIMER.

Windows mporpamma MOKET 3aIyCTUTh CKOJIBKO YIOJIHO TaiMepoB. Kaxk/ibIii U3 HUX Xa-
paKTepu3yeTcss YHUKaJIbHBIM — B paMKax NpUIIOKeHus — ujaeHTudukaropom. IlpucoennHutsb
taiimep kK Windows OKHY MOKHO NpU IIOMOIIIY BbI30Ba (PYHKIIMU

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

Bropoit mapamerp pyHKkunu uaeHTUGUIUPYET TailMep, a TpEeTHil — 3aJaeT UHTEpPBAI B
MUJUTMCEKYHIaX. DTO 3HAaYeHHE OmpesenseT Temi, ¢ KoTopeiM Windows OyneT nmoceuiaTh Npu-
JIOKEHUI0 co00ImeHns WM _TIMER.

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

BOOL KillTimer (HWND hWnd, UINT uIDEvent);

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

[TpunokeHne OJKHO Tepe]] 3aBeplIeHHeM IPOrpaMMbl YHUUYTOKUThH BCE aKTUBHBIE (3a-
MyIIEHHBIC) TAMEPBHI.

Hcnonb3oBanue taitmepa. [lepBblit ciocob

Ecnu npu 3anmycke Taiimepa onpeaenuTb nociaeaHuil napamerp Gpyakiun SetTimer ()
xak NULL, sto O6yner curnanom ains Windows renepuposats cooOmienus WM_TIMER, KOTOpEIE
OyayT oOpalaThIBaThCsl 8 0ObIYHOU OKOHHOU npoyedype Ballero npuioxenus. IIpu stom kox
MO>KET BBITJISIACTH CICTYIONTUM 00pa3oM:

#define TIMER SEC 1
#define TIMER MIN 2

/7.

SetTimer (hWnd, TIMER SEC, 1000, NULL);
SetTimer (hWnd, TIMER MIN, 60000, NULL);
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[lepssiit mapametp ¢pyHkMKu SetTimer () — 3TO AECKPUNITOP TOTO OKHA, Ybsi OKOHHAS
npouenypa Oyner noaydars coobmenus WM_TIMER. BropeiM mapameTpoM SBISETCS MICHTH-
¢dbukatop Taiimepa. Ero 3HaueHue A0KHO OBITH Oosibllie HYJsA. Tperwit mapamerp — 310 32-X
paspsagHoe 6e33HaKOBOE 1IeJI0e, KOTOPOe 3a7aeT MHTEpBaJl B MIJUTMCeKyHAax. Hanpumep, 3Haue-
nue 1000 3anaer renepanuio coodmennii WM_TIMER OJMH pa3 B CEKyHJY.

Korna oxonnas nponeaypa nomydaer cooouienie WM_TIMER, 3HaueHHE wParam paBHO
3HAYCHMIO WACHTH(HUKATOpa TaiiMepa, a 1Param aisa nanHoro ciaydas NULL.

3HaueHue rnapamerpa wParam no3BOJISIOT OTJIMYATh NIEpe/laBaeMble B OKOHHYIO MPOLie-
aypy coobuienns WM_TIMER oT pas3HbIX TaiiMepoB. Jloruka 06paboTku coobuienus WM_TIMER
BBITJISJIAT IPUMEPHO TaK:

case WM TIMER:
KillTimer (hWnd, wParam); // OCTAHOBMTL TamMep
switch (wParam) {
case TIMER SEC: // pas B CcexkyHOy
// Bauu OemcTBuUs
// BHOBBb 3alycKaeT TanMmep
SetTimer (hWnd, TIMER SEC, 1000, NULL):;
break;

case TIMER MIN: // omuH pas B MMHYTY
// Bamy nemcTBUS
// BHOBBb 3alycKaeT TanMep
SetTimer (hWnd, TIMER MIN, 60000, NULL);
break;
}
return O;
Jls Toro, 4ToObl YCTAaHOBUTH HOBOE BpeMsl cpadaTblBaHUs JJISl CYIIECTBYIOLIETO TaliMe-
pa, ciuenyer cHadajga ero OCTaHOBUTHh (QyHKIued KillTimer () u BHOBH 3ayCTHTbH IIPH IIO-

Mol SetTimer ().

Hcnons3oBanue taiimepa. Bropoi criocob

IIpn mepBoM cnocobe ycTaHOBKM TakiMepa cooOmenus WM TIMER IOCHUIAIOTCS B
OOBIYHYIO OKOHHYIO mpouenypy. C moMoIpi0 BTOPOro crnocoba MOXHO 3acTaBuTh Windows
nepechuIaTh COOOIIEHUS APYTrol PYHKIIMU 3TOTO KeE MPUITOKEHHUS.

OyHKIMSA, KOTOpas OyJeT NOody4aTh 3TH TalMepHble COOOLIeHNS T0JIKHA ObITh (PYHKIU-
eil obpatHoro Bbei3oBa (CALLBACK). OTa (pyHKIUS HPUIOKEHHUS, KOTOPYI0, KaK M OKOHHYIO
nporenypy, BbizpiBaeT Windows. [Ipunoxenue nomkHo coodumrs Windows aznpec 31oil GpyHK-
1My, a no3xe Windows BbI3bIBA€T UMEHHO €€, a He OKOHHas npoueaypy. Kak u okonHast nporie-
nypa, (GYHKIHAS OOpaTHOTO BBI30Ba JODKHA omnpenensitbes kak CALLBACK, MOCKOJBKY
Windows BbI3BIBaET €€ BHE KOJJOBOT'O MPOCTPAHCTBA MIPOIPAMMBI.

B ciyuae ¢pynkumu oOpaTHOro BbI30Ba I TaiiMepa, BXOJHBIMU MapaMeTpaMu SBIISIOTCS
T€ K€ MapaMeTphl, YTO U MapaMeTpbl OKOHHOHM mpoueaypsl. OqHako TaiiMepHas (QyHKIHS 00-
pPaTHOTO BBI30Ba HE UMeEET Bo3BpalaeMoro B Windows 3HaueHHs.

JlonyctuM, 4TO B KauyecTBE MMEHHM TaliMepHOW (YHKIIMH OOpAaTHOTO BBI30BA BBHIOPAHO
uMsa TimerProc, Ttorga 3ta (QyHKIUA, KOoTopas OyaeT oOpabaThiBaTh MmO/bKO COOOIIECHUS
WM_TIMER, JOJDKHA UMETh CIIEAYIOIIee ONPEACIICHUE:!

void CALLBACK TimerProc (HWND hwnd, UINT uMsg,
UINT idEvent, DWORD dwTime)
{
KillTimer (hWnd, idEvent); // OCTaHOBUTL TarMep
if (idEvent == TIMER SEC) { // pa3 B cekyHOy
// Baumu HOencTBUSA
// BHOBB 3amyckKaeT TaiMep
SetTimer (hWnd, TIMER SEC, 1000, TimerProc);
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ITepBoiii mapamerp Aisi TimerProc () — AECKPUNITOP OKHA, 3aJaBACMbI MPHU BBI3OBE
byakuun SetTimer (). Ilockombky Windows Oyner mocwkuiaTe (GyHkiuu TimerProc ()
TOJILKO cooOuienus WM _TIMER, ciefoBaTelbHO, IapaMeTp uMsg Bcerna paseH WM _TIMER.
3navyenue idEvent — unentudukarop taiimepa, a 3HaueHne dwTime — cucTeMHOE BpeMsl.

[Ipu wucnonb3oBaHMM (QYHKIUH OOpaTHOTO BBI30BA JJsi OO0pabOTKU  COOOIICHHMIA
WM _TIMER, ueTBepThlii napameTp QyHkuuu SetTimer () xomkeH ObITH afpecoM (QyHKIMH
00paTHOTO BHI30BA:

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

Bropoii cmoco6 00BIYHO MPUMEHSIETCs, YTOOBI pa3rpy3uTh OKOHHYIO pyHKIMI0. Ha mep-
BBII B3TJIS/I MOJIyYCHHE 3HAYCHUSI CUCTEMHOTO BPEMEHH TOXKE OTHOCUTCS K IPEUMYIIECTBAM

BTOpOro crocoba. Oxguako obpamienue k Win32 API pynkimu
GetSystemTime (SYSTEMTIME* lpSystemTime)

IMMO3BOJIACT pCHIUTD 3TY 3ala4y B IPOU3BOJIbHOM MCECTC BALICTO ITPHUIIOKCHUS.

2.8. daiaosas cucrema u MFC

CoznaTh NpUIIOKEHHE, B OKHE KOTOPOrO BBIBOAMUTCSA TPAaEGKTOPHs JBMXKEHUSI Kypcopa
mbiy. [Ipuuem: 1) mpu ABMIKEHUH MBI C HAXKATOW JIEBOM KIIABHUIIEH BBIBOISTCS MPSIMO-
YTOJIBHUKH; 2) TPU ABMKCHUH MBIIIHA C HAYKATOW MPAaBOU KJIABUIIIEH BBIBOISTCS OKPY>KHOCTH; 3)
U IBIKEHUH 0€3 Ha)KaTus KJIaBUII BBIBOAUTCS CUMBOI '*' win '+' B 3aBUCUMOCTH OT 3HAYCHHUSI
IIEPEMEHHOH type. 3HaueHHE NEPEMEHHOM type M3MEHseTCsl IpU JABOMHBIX LIeiuKax: 1) eciu
MOJIb30BaTENb MPOU3BEN IBOMHOM HIETUOK JIE€BOU KIIaBUIIIEH, TO type monaraercs: paBHbIM 0 (BbI-
BOJI cUMBoOJIa '*'); 2) ecny JBOMHOM IIETYOK MPABOM KJIABHUIIEH, TO type mojaraercs paBHbIM |
(BBIBOA cMBOIA 't').

ITosicHeHust U yKkazaHu.

Hepenxo Bo3HUKaeT cuTyalus, KOrja BbIBOJMMAs B OKHO WH(OpMalUs, JOMYCTUM, MHO-
TOCTPOYHBIA JOKYMEHT, MPEBbIMIAET TEKylue pa3Mmepbl okHAa. CTaHAapTHBIM pEIIeHUEM ITOU
3agaun B Windows mporpaMMUpOBaHUM SBISETCS UCHOJIb30BaHUE MOJIOC MPOKPYTKH, KOTOPbIE
MO3BOJIIOT IPOBOJUTH BEPTUKAIbHBINA WM TOPU3OHTAIILHBIA CKPOJUIUT COJAEPKUMOTO OKHA.

Jl06aBUTh B OKHO MPUJIOKEHUS BEPTUKATIBHYIO WIIM TOPU30HTAIBHYIO MOJIOCY MPOKPYTKU
HE TIPEJICTaBIIACT 3aTpyAHeHUI. Bece, 4To HE00X0auMO clienaTh, 3TO BKIIOYUTH OUTOBBIE MACKU
WS_VSCROLL u WS_HSCROLL B CHHCOK CTWJIEH OKHA, CO31aBaeMoro (QyHKIMEH
CreateWindowEx (). Cneayer 3aMeTUTh, YTO KJIUEHTCKAst 00JaCTh OKHA HE BKIIIOYAET B CEOs
IIPOCTPAHCTBO, 3aHATOE MOoJ0caMu NMPOoKpyTKU. [llupuHa BepTUKaIBHOMN NOJOCH! U BBICOTA TOPH-
30HTaJIbHOM IOJIOC MPOKPYTKH MOCTOSIHHBI JI1 KOHKPETHOTO JUCIUIEMHOTO JpaiiBepa. OTH 3Ha-
YEeHUSI MOXKHO MOJIYYUTh C MOMOIIbIO GyHKIINY GetSystemMetrics ().

3aMeTHM, 4TO MOCJIe CO3[JaHHus OKHA € TI0JI0CaMH MTPOKPYTKHU, OHU OyIyT MPUCYTCTBOBAThH
Ha ’KpaHe, HO OyAyT Oe3/1eiicTBOBaTh, T.K. IPOrpaMMHUPOBAHKE JIOTUKU UX pabOTHI — Ballla 3aja-
ya.

3ametuM Takxke, uTo Windows o0ecrieunBaeT TOJIBKO JOTHUKY paOOThI MBIIIN € MTOJIOCAMU
npokpyTKd. OIHAKO y MOJIOC MPOKPYTKH OTCYTCTBYET KJIaBUATYpHbIM uHTepdeiic. Ecnu mpuio-
KEHHE KeJlaeT AyOJupoBaTh KJIAaBUIIAMH KJIaBHATyphl HEKOTOpbIE (PYHKLIHMU MOJIOC MPOKPYTKH,
OHO JIOJDKHO CaMOCTOSTEIbHO PEaTM30BaTh ATY JOTHKY U 00paboTKe KIaBHATypHBIX COOOIIe-
HUH.

Jlnana3oH 1 NOJIOKEHUE TI0JI0C MPOKPYTKU

Kaxknast monoca NpoKpyTKH UMEET COOTBETCTBYIOINI JUaNa30H — JIBa LIEIbIX YMCIIA, OT-
paKaroIUX MHUHMMAJIbHOE M MaKCUMAaJIbHOE 3HAYCHME, U IOJOXKEHHE OeryHKa — ero MecTorno-
JOXKEeHHe BHYTpU nuanazoHa. [Ipu 3Tom, monokeHue OeryHka Bcerga AuckpeTHo. Hampuwmep,

25



JUTSL TIOJIOCHI TIPOKPYTKH C Ararma3zoHoM oT 0 10 4 uMeeTcs MmsITh BO3MOXKHBIX MOJIOKECHH OeryH-
Ka.

Win32 API conepxut nBe (yHKINH, KOTOPHIE MO3BOJSIOT BBIOJHUTH BCE ONEPALUU C
MI0JIOCAMHU MTPOKPYTKH. ITO!

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

IlepBasi M3 HUX BO3BpaIlla€T, Yepe3 MOJISI 3aMOJHEHHON CTpYyKTyphl SCROLLINFO, BCIO
HE00X0IMMYI0 MH(OPMAIIUIO O MOJI0Ce 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 ycranasimuBaercs B TRUE, eciid HE00X0IUMO, YTOOBI
Windows miepeprcoBaia Mmojochl B COOTBETCTBHM C HOBBIMHU 3Ha4YeHUsiMH. [lapamerp £nBar
YKa3bIBa€T Ha TOPHU30HTaNbHYI0 (SB_HORZ) mnM BepTHKanbHyl0 (SB_VERT) nosocy. Tperui
napamerp lpsi sBisieTcs ykaszarenem Ha CTpyKTypy SCROLLINFO, kKOTOpas MMEET CIENYIO-
LIH€ TOJIS:

cbSize pa3Mep CTPYKTYPBI B OaifTax. Bu1 MOYKETE yKa3aThb
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-
BUTh) HHTEPECYIOIIYIO HHPOPMAIIUIO 32 OJTHO oOparnieHue K pyHKIuu.
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 OCTyHKA IMPU MPOTACKUBAHUY €T0 MBIIBIO.
[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 IOJIOCHI, YTO BbI MOXKETE HaOJIt0-
naTh B psie coBpeMeHHbIX Windows mpumnokeHuil. YToObl 3TOT0 AOCTHYS B BallleM MPHUIIOXKE-
HUU, PACCUUTANTE CKOJIBKO, HAIIPUMEP, CTPOK JJOKYMEHTA Pa3MeIIaeTcss B BUJIUMON YacTH OKHA
MW YCTaHOBUTE ATO 3Ha4YeHHE BhI30BOM SetScrollInfo (). Windows omnpeaenutr cKOJIbKO
CTpaHMII YKJIAJBIBAETCS BO BCEM JOKYMEHTE M, B COOTBETCTBHH C ITHM, YCTAHOBHUT 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 MOJIOC MPOCMOTPA, YKaxeM chephl OT-
BeTCTBEHHOCTH WindOows U MIPHUIIOKEHUS TIPH MOAIEPIKKE MOJIOC MMPOKPYTKHU.
Cdoepst orBeTcTBeHHOCTH Windows:
1. YopaBneHue JOruKoi paboThl MBIIIH C TOJIOCOH MPOKPYTKH.
2. O0ecrieueHne BpEMEHHOW “MHBEPCHH IIBETa” TPU HAKATHH HA KHOMKY MBIIIM B TIOJIOCE
MPOKPYTKH.
3. [lepemenienne OeryHka B COOTBETCTBHE C T€M, KaK BHYTPH ITOJIOCHI TIPOKPYTKH €TO Iepe-
MeIIaeT MOJIb30BaTEeNh C TOMOIIBIO MBIIIH.
4. OrmpaBka COOOIIEHUH MOJIOCH POKPYTKH B OKOHHYIO TPOIIEYPY OKHA, COJEPIKAIIETO T10-
jocy.

Cdepsl OTBETCTBEHHOCTH MPHIIOKEHUS 110 MOAJEPIKKE MOJIOC TOKPYTKHU:
1. Uanumanu3anys Auana3zoHa Moja0Cckl IPOKPYTKH.
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2. O6paboTKa cOOOIIEHUI MOJIOCHI TPOKPYTKH.
3. OOHOBIICHHE TTOJI0KEHUSI OETYHKA TIOJIOCHI POKPYTKH.

CooO1ieHus monoc NpoKpPyTKH

Windows nocbLIaeT OKOHHOM Ipouexype coodumenus WM_VSCROLL (1 BEPTHKAIbHOM
nonockl) ¥ WM_HSCROLL (a1 TOPHU30HTANIbHOM), KOTAA IMOJIB30BATENb MICIKAET MBI Ha
M0JIOCE MPOKPYTKHU HIIM NIepeTacKkuBaeT 6eryHok. [lapamMeTpsl 3TUX cOOOIIEHUI:

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

CrnemxyeT OTMETHTh, YTO TpU padOTe ¢ OKOHHBIMH TOJIOCAMU TPOKPYTKH TapaMeTp
1Param UTHOPHUPYETCS, TOCKOJIBKY OH MCHOJB3YETCS MObKO AJIA MOJOC MPOKPYTKU Kak dJie-
MEHTOB YIpaBJICHUSI.

Jlis Win32 mpuiios)keHUH TakKe CleqyeT WTHOPUPOBATH CTapiiee CJIOBO MapaMmerpa
wParam, pe/icTaBIsIoNnIero 3HaYCHHE MOI0XKeHHs OeryHka. Ero Hy)kKHO moirydats 4epe3 QyHK-
nui GetScrollInfo().

OcraBuieecss Miamiee CIOBO MapaMerpa wParam JaHHBIX COOOIIEHUI IMOKa3hIBaeT Ka-
KH€ JEHCTBUS MBILIBIO OCYIIECTBISIOTCA Ha IMOJIOCE MPOKPYTKU. DTOT KOJ OMeparuil MOXKET
MPUHUMATH CJIEAYIONINE 3HAUCHHS IJIs1 BEPTUKAIBHOMN TMOJIOCHI:

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 OIHY CTPaHHUIy 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 IPOKPYTKa Ha OAHY CTPOKY BIIPaBo.
SB_THUMBTRACK HPOTACKMBaHUE OEr'yHKa MBIIIBIO.

Anroput™m 00paboTUHMKa HMPOKPYTKHU JTOJKEH BKIIOYaTh OOHOBJIEHHE IOJIOKEHHUS IOJI-
3yHKa B COOTBETCTBHH C HOBBIM 3HAUE€HUEM, pacyeT 0TOOpakaeMol 4acTH TOKyMEHTa U Iepepu-
COBKY KJIMEHTCKOM 00JIaCTH OKHA.

O06paboTkuk Oyner paboTaTh 3HAUUTENBHO 3P PEKTUBHEE, €CIM BOCIIOIB30BaThC (QYHK-
el ScrollWindowEx (), MO3BOJISIOUICH OCYIIECTBISATh ObICTpOE NEpeMelIeHne MpsSMO-
YrOJIbHOM YacTH KJIMEHTCKOW 00JacTH B Mpejeax OKHa.

2.9. IloroxoBas muorozagauynoctb B MFC

3aganue. Co3aTh IPUIIOKEHUE, KOTOPOE UCIIOJIB3YET CIEAYIONINE PECYPChI: CTPOKOBBIH
pecypc, MUKTOrpamMma, Kypcop MbIIIH, rpaduueckoe u3odOpaxenue tuma bitmap. CTpoKoOBBbIif
pecypc HCIOJIb3YeTCsl B 3ar0JIOBKE OKHA MPHIIOKEHMSI, MUKTOIpaMMa BBIBOJAUTCS IPU MUHUMHU-
3alli¥ OKHA, Kypcop MBIIIM MEHSET CBOM BHJI MPH ILEITYKE JIEBOM KJIaBUILEH MbIIIHU, a n300pa-
XKeHue bitmap ucronbs3zyercs Ui (poHa OKHA, KOTOPbIM MEHSETCs MpH IIeTYKe MpaBod KIIaBU-
1€ MBILIN.

IHosicHeHus M yKa3aHU1.

MeHnio — 3T0 Hambosiee KOHCEpBaTHBHAs M, OJHOBPEMEHHO, HanOojee BakHas 4acTb
NoJIb30BaTeNbekoro utTepdeiica. TpynHo Haittn Windows mpuiioskeHHe, y KOTOpOro OTCYTCT-
BYET MEHIO, — 3TO CUUTACTCS “‘TypPHBIM 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) mosiBiseTCS MO TVIABHBIM MEHIO MPH BBIOOPE OJHOTO U3 €ro
3JIEMEHTOB.

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

4.V momaBIsOIMIEro OOJBITUHCTBA TJIABHBIX OKOH MPUJIOKCHHA B JIEBOW YaCTH 3aroJiOB-
Ka HaxoAuTcsad mukrorpamma. [l[em4ok Mpllibl0 MO HEH MPUBOAMUT K MOSIBJICHUIO CHUCTEMHOIO
MEHIO (System menu), KoTopoe MOXOXe Ha MOJMEHIO TJIABHOIO MEHIO MpuiokeHus. OObIYHO
CHCTEMHOE MEHIO BCEX MPUIIOKEHUN OJIMHAKOBO, C €r0 MOMOIIbI0 MO)KHO MUHUMHM3UPOBATH WU
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 IMyHKTa MEHIO, CTPOKAa WHBEPTHPYET LBET. DTO NMPUMEHHMO K ITYHKTaM
MEHIO BCEX BHJIOB.

2. TTyHKTBI BCILIBIBAIOIIMX MEHIO MOTYT HAXOIUThCSA B cocTosiHUU ommeueno (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 HAaXOOUThCS B cocTtosiHuu akmusno (enabled), neaxmusno
(disabled) u meoocmynno (grayed). meiite B BUy, 4TO MYyHKTHI, IOMEUEHHbIE KaK aKTUBHbBIC
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, SBISETCS M JTAaHHBIH ITyHKT aKTHB-
HBIM, HEJIOCTYITHBIM MJIH OTMEUYEHHBIM.

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

Coo011eHus OT MyHKTOB MEHIO
IIpu BEIGOpE MyHKTOB MeHIO Windows renepupyer coobuienune WM_COMMAND. 310 co-
oOLIeHre MOYKHO Ha3BaTh COOOIIIEHNEM I0JIb30BATEILCKOTO HHTEp(deiica, MOCKOIBKY OHO MOCHI-
JaeTcsl BCSAKUHM pa3, KOTJa MOJIb30BaTeb YTO-TO BBHIOMpPAET, UTO-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 umeHyeTcs HOTH(QHUKAIIMOHHBIM KOJIOM WM KOJOM M3BeleHus. J{is
IIYHKTOB MEHIO OH gcecoa paBeH Hymo. [lapamerp wID — 3TO YHUKAJIbHOE YHCIOBOE 3HAUYEHUE,
ACCOIIMMPOBAHHOE C KAXKABIM 3JIEMEHTOM. B ciyyae MeHIO, OH COEPKUT HIECHTH()UKATOP MyHK-
ta MeHto. [lapamerp hwndCtl npencraBiseT coO0i IECKPUITOP OKHA AJIEMEHTA YIPaBICHHUS.
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 8bl0upaemcs MOIb30BaTENIeM B HACTOSIIMKA MOMEHT. [lomycTuM, BBl XOTHUTE
JUHAMHUYECKH MEHSTh BHEITHUIN BHJI TYHKTA MEHIO, KOT/Ia IMOJIh30BATENIhb HABOJUT HA HETO Kyp-
cop wMbimd. B a3romM ciaydae (GyHKOMS OKHa JIOJDKHA oOpabaThiBaTh — 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 3HaueHne £Flags conepXut (aru COCTOSHUS 3TOTO MyHKTA.

Cozlanue riaBHOr0 MEHIO MPUIIOKEHUS

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

Jl1a co3nanus MEHIO IPUMEHSIOTCS TPA METOJ1A!

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

2. Mento 6e3 1mabioHa co3/laeTcsd JUHAMUYECKH TOJBKO MpH nmomouy GyHkimit Win32
APIL Ot1oT cnioco6 moaxoauT i NPUII0KEHHH, CYIIIECTBEHHO MEHSIOIIMX BHEUTHUM BUJ MEHIO,
KOTJa pa3padoTaTh MOAXOAMIMH 1a0JI0H 3apaHee He MPEeACTaBISIeTCs BO3SMOXKHBIM.

3. I1abnoH MEHIO TOJATrOTAaBIMBACTCS HETIOCPEACTBEHHO B ONMEPATHBHON MaMSATH U C TO-
MOIIbIO CTIEHUAIBHBIX (PYHKIMH MOJKIF0YAETCsI K MPHIIOKEHHIO.

MpI, npeumyniecTBEHHO, Oy[eM MCMoib30BaTh MepBblil crocob. Kak ObL10 ckaszaHo,
IIPEKIE YEM HOJKIIOUNTh MEHIO K NPUIIOKEHHIO, €T0 HY)KHO 3arpy3uTh u3 pecypcos. Ilocneno-
BaTENbHOCTh JIEHCTBHI 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 YKa3aHUU PECYpCOB IMPHIIOKEHMS 4Yallle HCIOJb3YIOTCS YHCIOBBIE
3HAYeHUs, WUACHTU(PUIMPYIOIIME pEecypchl, a He CTPOKOBBIE OIMCAaHUS, HaIpHUMep,
IDR MAIN MENU. B sToM ciydae CledyeT HCIOib30BaTh Makpoc MAKEINTRESOURCE ()
Ui ipeoOpa3oBaHus HIEHTU(UKAaTOpa pecypca B CTpokoBoe onucanue. [Ipumep 3arpysku me-
HIO BBITVISIAUT TaK:

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

O6paboTyrk cOOOIIEHNI MEHIO HECIIOKEH M MOYKET BBHITJISAIET CISAYIOMNUM 00pa3oMm:

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 IIPUIIOXKECHUA UMECT TIaBHOEC MCHIO, TO INOJTYYHUTh €0 ACCKPHUIITOPD
MOYKHO C ITOMOIIBIO (PYHKITHH
HMENU hMenuMain = GetMenu (hWnd) ;
3areM MOXKHO MOJIyYUTh JECKPUTITOPHI BCEX MOIMEHIO, BBI3BIBAS (PYHKIINIO
HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);

3zech LENIOYNCICHHOE 3HaueHne nPos usmensercs ot 0 1o nMenu-1, rae 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. J11s1 OHOM 3aMEeHbl MEHIO y TJIaBHOT'O OKHA MPUIJIOKEHUS HYXHO BOCIOJIb30BATHCS
(dyHkuuen

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),

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

B »3toM cnyuae “‘crapoe” MeHIO TpeOyeTcs paspylIuTh BBI3OBOM  (YHKIIUU
DestroyMenu (hMenu). Ecin e MEHIO INPUKPEIJIEHO K OKHY IIPH CO3[JaHUH IIOCJIEIHErO
(cM. mpuMep TpeabIayero myHkra), Windows aBTOMaTHUECKH pa3pyIIuT TaKoe MEHIO MPH 3a-
KPBITUH OKHa.

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

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 TO3UIMK 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 MPHU KaXKJIO0M BbI30BE IMOAMEHIO.

5. Ilporpammublit uHTEpdeiic Win32 colepKUT JBe YHUBEpCcallbHbIe (GYHKIIMU

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 JI000ro 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
UJCHTU(PHUKATOPOM — B NPOTUBHOM ciydae. VcuepmbiBaroliee ONMUCAHHE IOJIEH CTPYKTYpbI
MENUITEMINFO Bbl MOXETE HaiiTu B 1t000# cripaBoyHOi cucteme nmo Win32 APL

2.10. Beeaenne B Texnosoruua OLE u ActiveX
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3ananme. Co3znarb MIPUJIOKEHUE, JIEMOHCTPUPYIOLLIEE HCIIOJIb30BAaHHUE
Ipe-onpe-/e-IeH-HbIX KJIacCOB OKOH (KJIACChl 3JIEMEHTOB YIIPABIEHHS) C BO3MOXKHOCTBIO
YIPaBJICHUSIMH UMH U TIOJIYYEHUS OT HUX COOOIIEeHUH. [ 1aBHOE OKHO MPHUIIOKEHHS TOJIKHO CO-
JIepKaTh 3JIEMEHTHI YIpaBJIEHUs BCEX Ipel-Onpe-/ie-JIeH-HbIX KJaccoB. BHyTpeHHss o0nacThb
[JIaBHOTO OKHA JIEJIUTCS Ha 6 YacTeil, KaK1yl U3 KOTOPHIX 3aHUMAeT OAMH 3JIEMEHT YIpaBlle-
Hus. [Ipy U3MeHEHNH pasMepOB IIIaBHOTO OKHA MPONOPLMOHAIBHO JOJIKHBI U3MEHATHCA U pas3-
MEpBI 3JIEMEHTOB YIIPABIICHUS.

IosicHeHus1 M yKa3zaHusl.

CnenyommmMm 10OCI€ MEHIO, YacTO HCIOJIb3YEMBIM PECYPCOM IPHIIOKEHHUS, SBISETCA
muanor. Ilpakruuecku mroboe crangapTHoe npuiioxkeHue Windows HCIIONB3yeT JMAJIOrOBbIE
naHesny. OgHako BHavyase CleyeT pacCMOTPETh COCTABJIAIOIINE KOMIIOHEHTHI IMaJOroB — 3Jie-
MEHTBI YIIPaBJICHHUS.

B Windows nipenonpezaeneH neiblii psij pa3iMdHbIX 3JIEMEHTOB YIPABICHUS, TAKUX, KaK
KHOIIKH, PEIAaKTOPbl TEKCTOB M CIIMCKU M MpoYee. JDTU IEMEHThI YIPABJICHUS UMEHYIOTCSA J0-
yepaumu okHamu ynpasienus (Child window control). Bee onu co3nmarotest Ha 6a3e mpenorpe-
JINICHHBIX KJacCOB, HO pa3pabOTUMK MOXKET ONpPENEeIUTh M COOCTBEHHBIE KJIACCHI JOUYEPHUX
OKOH, 3aperucTpupoBaB uX npu nomouy GpyHkuun RegisterClass ().

BcnoMHuM, 9TO 0YEpHEE OKHO, BO-NIEPBLIX, onpeensercs cruieM WS_CHILD u 6cezoa
pacrioyiaratoTcsi Ha OBEPXHOCTH POJAUTEIBCKOIO OKHA, Kak Obl “mpuiumnas’ K Hemy. Bo-BTopbIX,
pu JIF0OOM TEPEeMEIICHNUN JT0OUYepHEe OKHO HHMKOTJIA HE BBIXOAWT 32 TPaHMIBI POAMTEIHCKOTO
OKHa. PouTenbckoe OKHO MOXKET COAEP)KaTh HECKOJIBKO 3JIEMEHTOB YIpaBJIEHUs, KOTOpbIE Oy-
ZyT IIEPEMEIATBCA BMECTE C OKHOM-POAUTEIIEM.

YroOBl pOUTENBCKOE OKHO Pa3nyaio JOYepHUE OKHA, OCIEeIHUE JT0JKHbI UMETh YHU-
KaJIbHBIN UICHTU(UKATOP U YHUKAIBHBIA JECKPUIITOP OKHA.

Htak, 10cTaTOYHO MPOCTO CO3AAaTh HYKHBIE JOUEPHHUE OKHA, YKa3aB UX pa3Mephl, pacIo-
JIO’)KEHUE W HEKOTOpble apyrue atpuOythl. Ilocne 3Toro mpuiokeHne MOXKeT B3auMOIEHCTBO-
BaTh C 3JIEMEHTaMH YIpPaBJICHUS, NIepeaaBas UM U MoJly4yast OT HUX pa3iuyHble coolmmenus. [lpu
ATOM KaXKIbIH AJIEMEHT YIIPaBJIEHUsI CAaMOCTOSATEIbHO 00padaThiBaeT COOOIEHUSI MBIIIU U Kila-
BHATYpPBI U U3BELIAET POAUTEILCKOE OKHO O TOM, YTO €r0 COCTOSIHHE U3MEHMWIIOCh. B oTOM City-
yae Jo4YepHee OKHO CTAHOBUTCA JUIS POJUTEIBCKOrO OKHA yCTPOMCTBOM BBOJA. IIpm aTOM OHO
MHKAICYJIUPYET 0COObIe NeHCTBUSA, CBSI3aHHbIE ¢ TpadUUecKrM MpeCcTaBlIeHHeM OKHa Ha JKpa-
He, peakllel Ha MOoJIb30BaTEeIbCKUN BBOJ, U MU3BELICHHUS APYroro okHa IpU BBOJE JTHOOON MH-
dopmanuu. [Ipunoxennto HeT HEOOXOJUMOCTH 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 JI0YEpHUE OKHA HHPOPMUPYIOT OKOHHYIO MPOIEAYPY O PA3IUYHBIX COOBITUSX.

Win32 API conepuT HOBbIE 3JI€MEHTHI YIPABJICHUS, KOTOPbIE NCIOIB3YIOT COOOIIEHHE
WM_NOTIFY 15l U3BCHICHUS POJUTEIBCKOTO OKHA.

Coznanue cTaHIapTHBIX JIEMEHTOB YIIPaBICHUS

JlnHaMuYecKkH — BHE 11a0JI0HA — CO3/[aTh CTAHIAPTHBIN SJIEMEHT YIIPABJICHUS TPOIIE BCE-
ro ¢ nmoMompl (yHKIMH CreateWindow (), HCIONB3ys OAMH U3 MPEAONPEICICHHBIX Kiac-
coB: “button”, "edit”, “static”, “listbox”, “combobox” u “scrollbar”.

Hampumep, KHOTIKY MOKHO CO3/1aTh TaK:

HWND hWndBotton = CreateWindow (

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

(HMENU) nIDctrl,
g _hInst, NULL);

[Tapamerp nIDctrl — 4uciOBOW MACHTUPHUKATOP OKHA. [lJis KaXI0oro co3gaBaeMoro
JIOYEPHET0 OKHAa HEOOXOAMMO OIPENEINTh COOCTBEHHBIM YHMKaIbHBIA naeHTu¢ukatop. Pogu-
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TEIHCKOE OKHO OYIET pa3iuyarh 3JIEMEHTHI YIPABICHUS MO dTOMY MapaMmerpy, Mmojydas cooo-
menre WM_COMMAND 0T 6cex 104epHHMX OKOH. Jleckpunrtop hWndParent — 510 onmcarensb
POJUTEIIBCKOTO OKHA.

Kpome Toro, Hy)kHO yKa3aTh KOHKPETHbBIC MmapameTpbl cTiis dwStyle co3/1aBaeMoro
OKHa Jij1s1 00JIee TOYHOTO ONPE/ICIICHHS BHJIA M CBOWCTB KaXKIO0T'0 U3 SJIEMEHTOB YIIPABJICHUS.

OKOHHBIC MPOIETYPHI I CTAHAAPTHBIX AJIEMEHTOB YIPABICHUS YK€ BKIIOYEHBI B CO-
ctaB sapa Windows. OH1 HE0OX0AUMBI AJ11 00paOOTKU COOOIICHHUI TE€X JOYEPHUX OKOH, KOTO-
pBI€ CO3/IaHBI HA OCHOBE MEPEUNCIICHHBIX KIIACCOB.

Paspyienue a1eMeHTOB ynpaBieHUs

[Tpy HEOOXOIUMOCTH CO3/1aHHBIM 3JEMEHT YIPABICHUS MOXHO YAAIUTh (QyHKIMEH
DestroyWindow (). OnHako NMOMHMTE, NPH pa3pyLIEHUM POAMUTENBCKOro OkHa, Windows
cama yoansem BCE €ro JOUEPHUE OKHA.

OyHKIUY U1 pabOTHI ¢ YJIEMEHTAMH YIIPABICHUS

BozbiBas pynkuuu Win32 API, MOXHO TMHAMUYECKH MepeMenaTh SJ€MEHTHI yIpaBie-
HUS, IeJIaTh UX aKTUBHBIM WJIM HEAKTHBHBIM, CKPBIBATh WJIM, HA000POT, OTOOpaKaTh B OKHE.

[lepemecTUTh 3JIEMEHT YIIPAaBJICHUS BHYTPU POJIUTENIHCKOTO OKHA MOKHO C IOMOIIBIO
byHkn SetWindowPos (). Ota (yHKUUs ompeneiseT HOBOE PACIONIOKEHHUE M Pa3Mepbl
OKHA B CHCT€ME KOOPAMHAT, CBI3aHHOM C POJUTEIHCKIUM OKHOM.

BOOL SetWindowPos (HWND hWnd,
HWND hWndInsertAfter,
int X, int Y, int cx, int cy,
UINT uFlags)

Kpome Toro, nannas (yHKUIUS NO3BOJIIET MaHMUITYJIMPOBaTh, TaK Ha3blBa€MbIM Z-
MOPSIIKOM OKOH. JTa 3a/ada CTAaHOBMUTCS aKTyaJbHOM, KOTJa Ha IOBEPXHOCTH POAMUTEIHCKOTO
OKHA pacroJjlaraeTcsi HECKOJIbKO MEePEKPBIBAIOIINXCS JOYEPHUX OKOH, U OJHO OKHO HYXHO “yO-
paTh” MoJ Ipyroe, Wik HA0OOPOT — BBIBECTH €r0 Ha MEpeJHHUN TUIaH.

DyHKIUA

BOOL EnableWindow (HWND hWndChild, BOOL bEnable)

nenaer okHoO hWndChild n10o akTHUBHBIM, eciid BTopoit napameTp TRUE, 6o Hemoc-
TYIHEBIM, eciii bEnable paseH FALSE.

DyHKIUA

BOOL IsWindowEnabled (HWND hWndChild)
IIPOBEPSET aKTUBHO JIM OKHO hWndChild B HacTOAMI MOMEHT.
DyHKIUA

BOOL ShowWindow (HWND hWndChild, int nCmdShow)

MO3BOJISICT CKPBITh (nCmdShow=SW_HIDE) WJIH BHOBb OTOOPa3UTh (nCmdShow= SW_SHOW) OKHO
hWndChild Ha NOBEpXHOCTH POJUTEIHCKOIO OKHA.

VYkaxeM elie JBe BcrioMorarenbHble GyHKUIMU. OHa U3 HUX J1aeT BO3MOXKHOCTh y3HATh
JIECKpUNITOP TOYEPHETO OKHA, 3HAs €ro LeJI0YMCICHHOE 3HaYeHne uaeHTudrukaropa nID:

HWND GetDlgItem (HWND hWndParent, int nID)

a BTOpasi, oOpaTHasi IepBON — BO3BpalIaeT WACHTU(PUKATOP AOYEPHEro OKHA M0 €ro M3-
BECTHOMY JIECKPHUIITOPY hWndChild!

UINT GetDlgCtrlID (HWND hWndChild)

XoT4 yacTh “Dlg” B UMEHAaX 3TUX (DYHKIMI OTHOCHTCS K OKHaM JMajora, Ha CaMoM Jiene
—93T0 (PyHKITMHU 0OIIEro Ha3HAYCHHUSI.

Coo01IeHns T0YepHUX OKOH
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Ecnu cranmapTHBIN 31€MEHT yIpaBlieHHs] U3MEHIET CBOE COCTOSIHUE, TO (DYHKIUS POIU-
TEJIBCKOI0 OKHA NoJyyaeT cooduenre WM COMMAND co clielyfoIMMH IIapaMeTPaMM:

WM COMMAND

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

Kon yBenomiiennss nEvent — 3TO JONOJHUTENBHBIN KOJ, KOTOPBIM JOYEPHEE OKHO MC-
HOJIB3YET AJISL TOTO, YTOOBI COOOIINUTE POAUTEILCKOMY OKHY 00Jiee TOUHBIE CBEICHUS O cOO00IIIe-
Huu. KoHCTaHThI, HACHTUUIUPYIOLTHE PA3IUYHBIE KOJIBI YBEIOMIICHHUS, ONIPEICICHbI B 3ar0JI0-
BOYHBIX (paiinax Windows U MMEIOT COOTBETCTBEHHO cieayromue npepukcel: BN _ — “button”,
EN_—7edit”, LBN _— “listbox”, CBN__— “combobox” n SB_ — “scrollbar”.

ITapamerp nIDCtrl — 3TO yHUKAJIBHOE YHCIOBOE 3HAUYCHUE, KOTOPOE YKa3bIBACTCS IIPU
CO3/1aHHUHU AJIEMEHTA YIIPaBJICHUS.

[Tapamerp hwndCt1 npencraBisier cO00# TeCKpUIITOP OKHA SJIEMEHTA yIIPABJICHHS.

Coo01eHus poUTEIHCKOTO OKHA JOYSPHUM OKHAM

Ponutensckoe OKHO MOXKET TepeiaBaTh COOOICHUS JOYEPHUM OKHAM, B OTBET Ha KOTO-
pBI€ 3TO JOoYepHEe OKHO OYAET BBHIMOJHATH pa3ianyHble neiicTBus. Ilepenarts MOXKHO Kak OOBIY-
HOE OKOHHOE cooOIeHnue (¢ npepuxkcom WM ), Tak M crielu(pUUEcKUe s Kax10ro TUIa diie-
MeHTa yrnpasieHus. KOHCTaHTbI, WACHTUQHUIHUPYIOUINE PA3TUYHbIE COOOIMICHUs IS JTOUYEPHUX
OKOH YIIpaBJICHHUSA, OIpPEJICICHbl B 3arojoBOYHBIX (haiinax Windows U UMEIOT COOTBETCTBEHHO
caenyromue npeduxcel: BM_— “button”, EM_ — "edit”, LB_ — “listbox”, CB__ — “combobox”.

HanomuumMm, 4To CcymiecTByeT Ba croco0a nepeaadu CoOOOIIeHUH.

ACHHXPOHHBIA CIIOCOO — 3TO 3amMUCh COOOIIEHUs B ouepeanr MpuioxkeHus. OH OCHOBaH
Ha HUCTOJB30BaHNH (QyHKINH PostMessage (). Ota QyHKIHMS moMenaeT cooOIIeHne B oue-
pelb COOOIIEHUI /ISl OKHA, YKa3aHHOI'O B MapaMeTpax, M Cpa3y >Ke€ BO3BpAIllaeT yIpaBliCHHE.
[To3xe (acCHHXPOHHO IO BPEMEHH) 3allMcaHHOe MpHu momoiy QyHkunu PostMessage () co-
oOuieHne OyaeT BRIOpaHo U 00paboTaHo B HKIE 00pabOTKH COOOIIEHHUH.

CHHXpOHHBIN cI0c00 — 3TO HEMOCPEICTBEHHAs Tepeaada cooOmeHust GyHKINU J09ep-
HEro OKHa, MHHYS ouepelb cooOIeHuil. DToT Meron peanusyercs (QyHKUUeH
SendMessage () . B otnuuune ot npeasinymeit pynkunu, pynkuus SendMessage () BbI3bI-
BaeT OKOHHYIO IPOIEypy U BO3BpAIllaeT YIpaBJICHHE TOJBKO MOCJE BbIX0Ja U3 (PyHKIMH J10-
YepHero OKHa.

Jlis 51eMEeHTOB yIpaBieHHUs CUHXPOHHBIN CIIOCO0 SBISETCS OCHOBHBIM, YTO MOJYEPKU-
Baetrcs HanmuureM B Win32 API cneumansHO [uist 3TOro MpeiHa3HAauYe€HHOTO BapHaHTa (QyHKIUU
SendMessage ()

LONG SendDlgItemMessage (
HWND hWndParent, int nIDitem,
UINT Msg, WPARAM wParam, LPARAM lParam)

KOTOpas OTHPAaBJIACT COOGH_ICHI/IC Msg AOYCPHEMY OKHY C I/I,[[GHTI/I(I)I/IKaTOpOM nIDitem,

pACIIOJIOKEHHOMY Ha POIUTENBCKOM OKHE hWndParent.

Pacumiupennoe ynpasieHue JOY€pHUMU OKHAMHU

PaccMoTpum 3Ty BO3MOXKHOCTH Ha IPUMEPE PeIIeHUs 3aa4u 00 n3MEHEeHUH 1BeTa (hoHa
aJIeMEHT ympalieHus. Korga aneMeHT ympaBieHus coOupaeTcs OTpUCOBAaTh CBOIO pabodyro 00-
JacTh, OH MOCBUIAET MPOLEAYPE POAUTEIHLCKOTO OKHA COOTBETCTBYIOIIEE COOOIIEeHNE ¢ peduK-
com WM _CTLCOLOR (nampumep, 1ius EditBox 510 coobmenne WM CTLCOLOREDIT). Poxu-
TETHCKOE OKHO Ha OCHOBAaHUM ITOW HMH(OpPMAIMH MOXKET W3MEHHUTH IIBET, KOTOPBIA OyneT uc-
M0JIb30BaH B OKOHHOMW MpOIlelype T0UEpHEr0 OKHA IPU pUCOBaHUH. B uTOre poaurensckoe ok-
HO MOJKET yNPABIIATH LIBETAMHU CBOUX JIOYEPHUX OKOH.

33



BosBpariaemMbiM 3Hau€HUEM I COOOLICHUM WM CTLCOLOR. .. SIBIIIETCS OecKpumnmop Ha
KHUCTb hBrush.

OKOHHBIE TPOLEAYPHI DIEMEHTOB YIIPaBICHUS

Kak yxe oTmedanoch, (pyHKIHM OKOH JJIEMEHTOB YIPABICHUS HAXOIATCS B sIPE
Windows. OnHako y pa3paboTynka UMEeTCs BO3MOKHOCTD MOJIYYUTh aJpec 3TOl OKOHHOM mpo-
neaypsl ¢ nomonibio GyHkiuu GetWindowLong (), 11 KOTOpPOW B KauecTBE BTOPOTO Mapa-
METpa MCHIoIb3yeTca uacHTUGukarop GWL_WNDPROC. C mnomompro ke (QyHKIUM
SetWindowLong () MOXHO HE TOJBKO IIOJNYYUTHb agPEC OKOHHOM IIPOLIEAYpPHI 3JIEMEHTA
yIpaBIeHUS,, HO U YCTAHOBUTH HOBYIO OKOHHYIO MPOIEAYPY I HETr0. DTOT OYCHb MOIIHBIN
npueM umenyercs window subclassing. OH mo3BoJsieT IOMOJHATh KOA CTaHAaPTHONH OKOHHOM
MPOLEAYPHl HOBBIMH BO3MOXKHOCTSIMH, IPYTHMH CIIOBAMH, “BJI€3Th~ B CYIIECTBYIOIIME BHYTPH
aapa Windows OKOHHBIE MPOLIEYPhl, 00paboTaTh HEKOTOPHIE COOOIICHUS CIEU(PUUIECKUM AJIs
MIPHIIOKEHHUST CIIOCOO0M, a BCE OCTAIILHBIC COOOIIECHUSI OCTABUTH JIJISl MPEKHEH OKOHHOM IpoIie-
nypsl. Harmpumep, neoOxoaumo cosnatek anemeHT EditBox, kKoTopslil nmpeaHasHadeH uisi BBOJAA
TOJIEKO BEIIECTBEHHBIX yucell. [locienoBaTebHOCTh BalllMX JIEHCTBUN JOJKHA OBITH CICIYIO-
LIEH:

1. OObsiBUTH I1100ANBHYIO IEPEMEHHYIO, KaK yKa3aTeslb Ha CALLBACK (DYHKIIMIO

static WNDPROC OldEditWindowProc;

VYkazarenb 0ldEditWindowProc OYIET HCIIOJNB30BaH IS MOJIYYCHHS aJpeca OKOHHBIN
npoueaypsl cTaHaapTHOro snemenTta ynpasienus EditBox. [IpuMenenue riobansHOro kiacca
MaMSTH OOBSICHICTCS TEM, YTO HCITOJIB30BATh €TI0 MIPHUIETCS B PA3IMIHBIX 00pa0OTUMKAX.

2. B obpaborunke WM_CREATE pOJMTEILCKOIO OKHA CO3JAETCS JIEMEHT YIPaBIIEHUS,
JIOIIYCTUM UMEIOIINUNA AECKpUNTOp hedit. [locie 3Toro, Hy»kHO MOJIYYHUTh afpec “cTapoi’” OKOH-
HBII IpOLEAYPHI ISl hEdit

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

U YCTaBUTh “HOBYIO” (DYHKIMIO OKHA NewEditWindowProc

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

3. HoBas oxoHHas mpoueaypa, KOHEUHO Ke, sIBisieTcs (yHKIMEeH oOpaTHOro BbI30Ba U
OTIpeIeIIsIeTCs CIeAYIOMUM 00pa3oMm:

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

switch (uMsg) {
// Bamm oBpaboTUumKu
case
case WM DESTROY
// TUpu paspylleHuy SJIeMEHTa yNpaBJIeHM
// HYXHO BOCCTAHOBUTHL CTapHIL ampec.
SetWindowLong (hEdit, GWL WNDPROC,
(LONG) OldEditWindowProc) ;
}
return CallWindowProc (OldEditWindowProc,
hEdit, uMsg, wParam, lParam);

}
OOpaTtuTe BHUMaHKUE Ha TO, YTO 00pabOTKa MO YMOJTYAHUIO AJI TOJMEHEHHOW OKOHHOM
MpOLEAYPHI BBIOIHAETCA ¢ HoMOIbl0 CallWindowProc (), a He DefWindowProc ().

2.11. llpyHUNUHAJIbLHAS cXxeMa co31aHus ActiveX-3jieMeHTa ynpaBJieHuUs!
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3ananue. Co3aTh NPUIIOKEHHUE, TIO3BOJIAIONIEE TMHAMUYECKH MEHSATD LBET 00IaCTH OK-
Ha, 33/1aBast TpU ero koMmnoHeHTHI (R, G, B) nmpu momomuiu Tpex moyioc npocMoTpa.

IHosicHeHUs1 U yKa3aHMA.

Kpome oCHOBHOTO OKHa HMPUIIOKEHUS, KOTOPOE MUMEET CTPOKY 3aroJioBKa, MEHIO U CBOE
coOCTBEHHOE CO/Iep KaHMsl, UIsl 0OMeHa MH(OopMaIel ¢ moyb3oBareneM HanbOoJiee 4acTo MpH-
MEHSIOTCS AUaoroBble OKHA. C TOYKHM 3peHMsl MOJIb30BATENsl, IJIaBHAs OTJIMYUTENbHAs 4epTa
JIMAJIOTOBBIX OKOH 3aKJII0YAeTCsl B TOM, YTO OCHOBHOE OKHO CYILIECTBYET Ha MPOTSHKEHUU BCEH
paboThI MPUIIOKEHHUS, B TO BPeMsI KaK JUAIOTOBbIe OKHA 10 CBOEH Mpupoze 0ojiee HEMOCTOSHHBI
U TpeOyIOTCS TOJILKO Ha BpeMsi oOMeHa AaHHbIMUA. HO 3TO HE TJaBHOE pa3indyue MEXAy OCHOB-
HBIMHU M JMAJIOTOBBIMU OKHaMHU. B eHCTBUTENBHOCTH CYHIECTBYIOT HMPHIIOKEHHUS, UCIIONb3YIO-
M€ JUATOTOBBIC TTAHETH KaK OCHOBHBIC OKHA, T.€. TMAJIOTOBBIE OKHA MOTYT OCTaBaThCs BUAM-
MBIMH Ha IPOTSKEHUU BCETO CYIIECTBOBAHUS MPUIIOKEHUSI.

Kaxnoe nnanoroBoe OKHO OOBIYHO COJIEPIKUT HECKOJIBKO 3JIEMEHTOB YIPABICHHS, KOTO-
pbIe SBJISIOTCS TOYEPHUMHU OKHAMHM 10 OTHOLIEHUIO K JAMAJIOTY, a JAUAJOr, SBISAACH BPEMEHHBIM
OKHOM I10 OTHOUIEHHIO K OCHOBHOMY OKHY, IO3BOJIAE€T MPOBOAWUTH OOMEH ITaHHBIMH MEXIY
nojb3oBareneM U npuioxenueM. CymiecTByer Heckosbko ¢yHkuuid Win32 API, kotopsle 1o-
MOTAlOT B KOHCTPYMPOBAHUH, OTOOPAKCHUU M YIPABICHUU COJCPKHMBIM JTHAIOTOBBIX OKOH.
Pa3paboTurkam MpuiiokeHuid 0OBIYHO HE HY)KHO 3a00THTBCS O PUCOBAHHMU JIEMEHTOB YIpaBlie-
HUs Wik 00 00paboTke COOBITUH MOJIB30BATENHCKOT0 HTEpdElca, TOCTAaTOUYHO COCPEIOTOUNTb-
Csl HA caMOM OOMEHE JaHHBIMU MEXIY DJIEMEHTAMU yIPaBJICHUS IUaJIOTOBOTO OKHA U MPHIIOXKE-
HUEM.

Coznanue mabiioHa quanora
JI1si KOHCTpYHpOBaHUSI BHEIIHETO BUAA AUATOTOBOM MaHENU OOBIYHO HCIOJB3YIOT JIBa
crocoba:

— MEepBBIN CIIOCOO pa3MeleHHsI JIEMEHTOB YIPABIEHHs MPeoaraeT uCHoIb30BaHUE CIIEIH-
QJIBHOTO PEAAKTOPa TUAIOTOB. DTOT PEJAKTOP MO3BOJSET OTOOPA3UTh TUAIOTOBYIO MAHENb U
COXpaHUTh €€ TEKCTOBOE OMUcaHue B (aiisie pecypcoB mpriiokeHus. Takoi MOIX0/1 MpU CO3-
JAaHUW JHUAJOTOB MPUIOKEHHH HOCUT 3a4aTKH BU3YaJbHOTO NPOrpaMMHUpPOBaHHUSA, KOrja
BHEIITHUU BUJ U MOBCACHUC MPUITOKECHUA OIMPCACIIACTCA C MOMOIIBIO Fpa(l)I/ILIeCKI/IX CpCaACTB
MPOEKTUPOBAHUS 0€3 TPAIUIIMOHHOTO TPOrPaMMHUPOBAHUS HA KaKOM-JTHOO0 aNrOPUTMHYECKOM
SI3BIKE;

— BTOPOIi crioco6 mpeanonaraeT cozgaHue malioHa IUaloroBol MaHeIu B ONepaTHBHOM mams-
TH BO BpeMs pabOThl MPUIIOKEHHUS. DTOT CcI1Oco0 0oJiee CI0KEH U UCIOJIb3YETCsl MEHEE YacTo,
0OBIYHO TOJBKO B TEX CIy4asiX, KOTJa BHEIIHUN BUJI JUATIOTOBOM MAHETH HElb3s ONpeAeTuTh
Ha 3Tare Co3aaHus IMMPUITOKCHU.

DyHKIMA [Uajiora

Huanorosas mporeaypa uiu QyHKIUs 1uagora o0padaTbiBaeT COOOIEHUS, TIOTydaeMble
OKHOM jauanora. OHa HAaMOMHUHAET OOBIYHYIO OKOHHYIO MPOLEAYPY, HO HACTOSIIEH OKOHHOMN
poreAypoi He sBisseTcs. Hacrosias okoHHas Mmporieaypa MaHelu Juajiora HaxoIUuTCs B spe
Windows. DTa okoHHas MpoIleiypa BhI3bIBACT TUATOTOBYIO MIPOLIEAYPY MPHUIOKEHUS, TIepeaaBas
el OOJIBIITUHCTBO COOOIICHMS, KOTOPBIE MOTy4JaeT cama.

[Tpocreitmas auanoroBas mpoueaypa DIgProc ans MomanpHOro auanora uMeeT clie-
JYIOIAM BUT:

BOOL CALLBACK DlgProc (HWND hDlg, UINT message,
WPARAM wParam, LPARAM lParam)
{
switch (message) {
case WM INITDIALOG:
// uHMUMaIM3auMsa SJIEMEHTOB yIpaBJIEHMUS
return TRUE;
case WM COMMAND: {
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int nID = LOWORD (wParam) ;
int nEvent = HIWORD (wParam)
HWND hWndCtl = (HWND) lParam;
// obpaboTka COOBWEHUNM OT 3JIEMEHTOB YNPAaBJIEHUS
return TRUE;
}
}
return FALSE;

Jlaxxe Ha mepBbId B3I, Y GYHKIMU AUANOTA U 'y OOBIYHONH OKOHHOHM MPOLEAYpHl UMe-
€TCsl MHOTO OOIIero, OJJHAKO BUAHBI U oTinuus. [lepeunciaum u te, u apyrue.

2.12. MoaeJib MHOTOKOMIIOHEHTHBIX 00bekTOB (COM)

3aganue. Co31aTh NPUIOKEHHUE, KOTOPOE B KaueCTBE INIABHOI'O OKHA IPUJIOKEHUS HC-
MOJIB3YET AUATOTOBYIO MAHEIb, BHIIOTHSIIOMIYIO (PYHKIIH MTPOCTEHIIETO KATbKYIATOPA.

HosicHeHus1 M yKa3aHus.

CxopncTBa MEXly 1MANoroBoi GyHKIMEN U OKOHHOM IpoLeaypoi

1. O6e npouenypsl ABISAIOTCA PYHKIUSAMH OOpaTHOTO BbI30BA U ONPEAEISAIOTCS C MaKpoO-
com CALLBACK.

2. [TapameTpbl U1l [UaOrOBOM (QYHKIUHU U AJIs1 OOBIYHOM OKOHHOW HpPOLETypbl OJUHA-
KOBBI.

Paznuuns Mexxay nuanoroBoi GyHKIKEH 1 OKOHHOW MPOIIeypor

1. OxonHas npouenypa Bo3ppamaer 3HaueHne LRESULT, a nuanorosas mpouenypa —
sHauenue tuna BOOL;

2. Ecnu oxoHHas mpoueaypa He oOpabaThiBaeT cOOOIEHHE, TO OHA BbI3bIBAET 00paboT-
yuK 1o ymonuyanuio DefWindowProc (). [Iponenypa nuanora, eciin He oOpabaTbIBaeT co00-
mieHue, Bo3pamiacT FALSE 1 TRUE — B IPOTUBHOM CIIy4ae.

3. Ilpouienypa nuanora HUKOT/AA HE MOJY4YaeT COOOIICHUS WM_CREATE, BMECTO 3TOTO
BCSd  WHULMAIM3AIMs  BBINOJNHSETCS Npu  oOpabOTKe  CHENHaJbHOTO  COOOILIEHUs
WM _INITDIALOG. DTO COOOIIEHHE SBISETCS MEPBBIM, KOTOPOE MOIydYaeT Ipoueaypa Juajo-
ropoii ma”enu. Ecnu mponenypa auanora Bo3spamaer TRUE, To Windows nomemaer ¢okyc
BBOJIAa Ha IIEPBBIA JJIEMEHT YNPABJIECHUS, KOTOPbIM UMeeT CTHIb WS_TABSTOP. B nporuBHOM
cilydae, Ipoleaypa Juaora JoJKHa UCIoJIb30BaTh (QyHKIMI0 SetFocus () A TOro, 4roobl
CaMOCTOSITENIbHO YCTaHOBUTH (DOKYC HA OJIMH M3 JIEMEHTOB YNPABJICHUS, U TOTJAa OHA JIOJKHA
BO3BpaTUTh 3HaueHHe FALSE.

4. Ilponenypa nuanora, Kak HpaBHJIO, HE oOpabaTteiBaeT cooOmeHus WM PAINT u
WM_DESTROY.

Tunel 1MaIOTOBBIX MTaHEICH

B Windows cymiecTByrOT /Ba TPUHIIMIHAIHHO Pa3HBIX THITA JHAIOTOBBIX OKOH: HEMO-
JANbHBIE U MOJalbHBIE. PaccCMOTpUM 0COOEHHOCTH MOJANBHBIX TUAIOTOB B MEPBYIO OUepelb,
MMOCKOJIBKY OHH UCTIOB3YIOTCS 00JIee 4acTo.

Co3ganue MOJaIbHOTO IUaiora

[Tpu BBIBOJIE HA KpaH MOJANBHOW AMANOTOBOW MaHENu paboTa MPUIOKEHUS MPHOCTA-
HaBiuBaeTcs. OYHKIUMU TJIaBHOTO OKHA MPHJIOKEHUS U BCEX €ro JI0YepHUX OKOH IMEepecTaroT
NOJy4aTh COOOIIEHHUsI OT MBIIIK M KJIaBUATyphl. Bce 3TH coOO0mIeH s MONagaloT B OKHO JTUAJIO-
roBoi manenu. Korma pabora ¢ 1uamoroBoi maHenblo OyJeT 3aBepliieHa, TJIaBHOE OKHO MPHUIIO0-
KEHUS U ero JoYepHHe OKHa OyIyT BHOBb Pa30JI0KUPOBAHBI.
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JIHaHOFOBaH MaHeNb He 00AJCHA CO3JaBaThCi KakK JOYCpPHEES OKHO. B 9TOM CJIy4da€ OHa
6yz[eT Sa6J'IOKI/IpOBaHa Hapsaay ¢ OCTaJIbHBIMH JOYCPHUMH OKHAMU. ]_IJ'IS{ CO3JJaHHA OUAJIOTOB HC-
IIOJIB3YCTCA CTHUJIb BPEMEHHOI'O OKHa.

COO6H.I€HI/I}I MOJAJIBPHOI'0 Juajiora HEC IPOXOOAT YCpe3 Oo4Yepeab COO6H.I€HI/II71 IIPUIIOXKEC-
HUA, IIOOTOMY KJIABUIIIH-AKCCICPATOPhI He 61uUst0m Ha pa60Ty OKHa Juajora.

MoganbpHas auanoroBast IMaHelb, TEM HC MCHEC, IO3BOJIACT IMOJIB30BATCIIIO ICPCKIIIO-
YUTHCS HA PabOTy C IPYTHUMHU NMpHIoKeHHsIMUA. Eciiu TpeOyeTcst 3anpeTHTh TaKyl0 BO3MOKHOCTh
MEPEKITIOYCHUA, 3TO JOCTUTACTCA HUCIIOJIB30BAHUEM CUCMEMHBIX MOOANbHBIX OUANO208bIX NAHe-
Jleﬁ, OJHAKO MCIIOJB30BaTh 3TO CPEIACTBO HYKHO C qpesBanﬁHOﬁ OCTOPOXXHOCTBIO.

I/ITaK, IJIA CO3aaHUsI MOJAJIBHOTO JHajiora HauboJee 4acTo HCIIOJB3YECTCA (bYHKI_[I/I}I

int DialogBox (HINSTANCE hInst, LPCTSTR pTemplate,

HWND hWndParent, DLGPROC pDlgFunc)

Ota (bYHKI_[I/I}I CO31a€T OTHUAJIOrOBOC OKHO, MCIIONIB3YyA PECYpC mabjioHa pTemplate, u
0T06pa>KaeT 9Ty MaHECJIb KaK MOJAJIbHOEC AHUAJIOrOBOE€ OKHO. qDYHKI_II/ISI DialogBox() HE BO3-
BpaiacT yIpaBJICHHA OO0 TEX IOP, IIOKa AHAJIONOBOC OKHO HE 6yI[CT 3aKpPBITO ITOJIB30BATCIICM. B
TOYKE BBI3OBa DialogBox() IIPOUCXOOUT 6J'IOKI/IpOBKa OKHa, BJIQACIOLICTO AMAJIOTOM. HGCK—
PHUIITOP 3TOr0 OKHA NEPEAACTCA UCPE3 IMapaMeETp hWndParent.

He PEKOMCHOYECTCA CO3aBaTh MOJAJIbHBIC OKHA oe3 BJIaACIIBIIA. Windows He paspymiact
M HC CKPBIBACT TAKUX AWAJIOTOBBIX OKOH.

3aKphITHE MOJAIBHOTO IUAJIOTa

[Tockonbky OKHO-Biazenel] 3a0J0KHPOBAHO BO BpeMs pabOThl MOJAJIILHOIO JHalora,
€IMHCTBEHHO KOPPEKTHBIM CIIOCOOOM YHHYTOXKEHUS TUAIIOTOBOTO OKHA SIBJISIETCS CaMOpaspy-
[ICHUE B TUAIOTOBOM MPOLIEAYPE, UTO AOCTHTAEeTCs BbI30BOM pyHKIMM EndDialog ().

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

}

Ota (yHKIUS HE TOJIBKO 3aKphIBAET JUAIOTOBYIO IAHENb, HO U pa30JIOKUPYET BHI3bI-
Barolyo ¢yHkuuioo DialogBox (), KoTopass HepelaeT B MPHIOKEHHE, B KaueCTBE BO3Bpa-
1aeMoro 3HaueHus, napamerp nID ¢yHkiuu EndDialog () . Kak npasuio, auanor 3aBepiia-
eT paboTy npu Haxkatuu KHOnku. Ee uaentudukarop nID U BO3BpAIIAETCS B MPEACTABICHHOM
BhIle pparmente koaa. CraenoBaTeNbHO, TPUIOKEHUE MOXKET 3HATh, IPH HAKATUU KaKOW KHOTI-
KU [IPOU30LLIO 3aKPHITHE MOJAIIBHOTO AUAJIOTa.

3ametuM, 4TO HAeHTHUPUKaTOpbl IDOK 1 IDCANCEL, KOTOpbIE ONpeAeNeHbl B 3arojio-
BOYHOM (haiiyie windows . h, 3aHEMalOT 0c000€ MECTO JUIsI MOAAIBHBIX TUaioroB. [leno B ToM,
YTO BCe MHAIIOTH cHabkaetcs kHomkoi “Cancel” miis Toro, 9Tro0bI OIB30BaTEh CMOT OTMEHUTH
BHECEHHbIe M3MeHeHus. MTak, mpu Haxkatuu Ha kHOmKy ‘“‘Cancel” reHepupyercsi cooOIleHue
WM_COMMAND c uaentu(ukatopom IDCANCEL, KOTOPOE M IOCTYNAeT B (QYHKLUIO JHAJIOra.
OTa )Ke CUTyalus BOZHUKAET TOrJa, KOr/ia MoJIb30BaTelb HAKMET KiIaBHIly Esc.

Bcee mmnanoru cuabxkaercs Taxoke KHOmkoi “Ok™ mig Toro, 4roObl MOIL30BATEIbL CMOT
NPUHATh BHECEHHbIE HW3MEHEHHUd. [Ipu HaxaTuM Ha ATy KHOIKY Te€HEpHUpyeTcs cooOLIeHHe
WM _COMMAND c unentudukatopoM IDOK, KOTOpoe nocTynaer B pynkuuio auagora. O6pabdor-
YUK 3TOr0 COOOIIEHUS JOHKEH UMETh BUJ:

if (nID == IDOK) {
// TOJyuMTb BHAUEHMUS M3 BJIEMEHTOB YINpPaBJIEHMUS
EndDialog (hDlg, nID);
return TRUE;

}

Kpowme toro, coobuenne WM_COMMAND c ujaeHTHGHKaTOpoM IDOK 1OCTynaeT u B TOM
cllydae, eClI I0JIb30BaTelh HAKMMaeT KJIaBUIly Enter B TOT MOMEHT, KOTJa BBINOJIHSIOTCS
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OJIHOBPEMEHHO JIBa YCJIOBUS: 1) HM OJIHA U3 KHOIIOK, PACIIOJIOKEHHBIX B AUAJIOrOBOW MMAHEIH, HEe
uMeeT GOKyc BBOJA; 2) HU OJIHA M3 KHOIIOK He MMeeT cTuiIb WS_DEFPUSHBUTTON.

OkHa cooOIIeHN ABISIOTCS CIIEHUATbHBIMU BUIOM MOJANILHOTO Auanora. OHU npeaHa-
3HAYEHBI TOJIBKO JUISI OTOOPaKEHUS KOPOTKHX HWH(POPMAIIMOHHBIX COOOIICHUM, MTOATOMY MOTYT
UMETh TOJIBKO 3ar0JIOBOK, TEKCT COOOIICHHUSI, OJTHY M3 MPEIONPEACICHHBIX MUKTOTPaMM U OJIHY
WJIM HECKOJIBKO KHOMOK. Hampumep, OKHO COOOIIEHNST MOXKHO HMCIIOIb30BaTh ISl YBEIOMIICHUS
MOJIL30BATENsl O BOSHUKHOBCHHUH KAaKOK-TMOO ONMIMOKY WM 3ampoca Ha TOJITBEpKIeHUE HeoOpa-
THUMOTO JIEUCTBUSL.

OKHO co001IeHMS, C 3ar0JI0BKOM szCaption u BEIBOJUMBIM TeKCTOM szText, co3aa-
eTcs ¢ moMolIeio QyHKIMM MessageBox () .

int MessageBox (HWND hWnd, LPCTSTR szText,

LPCTSTR szCaption, UINT uType)

Kak nipaBmiio, mapamerpom hWnd siBisieTcs TECKPUTITOP TOTO OKHA —OOBIYHOTO WJIH JTHA-
JIOTOBOTO — KOTOPOE CO3JIaeT OKHO cooOmeHus. Eciu OkHO cooOmenns 3aKkpeIBaeTcs, To (OKyc
BBOJIa niepenaercs okHy hWnd. Eciu 1eckpuntop OKHa HEIOCTYIEH, WIIM €CIU MPHUJIOKEHHUIO HE
HY)KHO, 9TOO0BI (DOKYC BBOJIa TTOJIYYHIIO OJTHO M3 OKOH MPHJIOKEHHS, BMECTO TOTO JIECKPUIITOpA
MOYHO UCIT0JIb30BaTh 3HaUueHUue NULL.

UYerseptsrlii napamerp uType ¢(pyHkunn MessageBox () mnpexacrasisieT codboit Habop
OUTOBBIX (haros.

[lepBas rpymnmna ¢aroB ykasplBaeT, Kakhe KHOIKHU OyqyT OTOOpa)K€Hbl B OKHE COOOIIIe-
Hus, Harpumep, MB_OK, MB_OKCANCEL, MB_YESNO. 3aMeTHUM, UYTO OKHO COOOIIEHHS MOIKET
HCTIOJIBb30BaTh MAKCUMYM YETBIPE KHOIIKH.

Bropas rpymnma ¢uiaroB 3agaet To, Kakas U3 3THX YEThIPEX KHOIOK MOJTYYHUT MO yMOJIda-
HuIo oKyc BBOJA, Hanpumep, MB_ DEFBUTTONX, riue x = 1..4.

TpeTbs rpymnmna 3a/iaeT MUKTOrpaMMy, KOTOpasi HOSIBUTCSI B OKHE COOOIIEHUS, HAalpuMep,
MB_ ICONINFIRMATION — MH(OpPMAalMOHHEIA 3Ha40K, MB_ICONWARNING — 3Ha4OK Haro-
MuHaHus, MB_TCONSTOP — 3HAa4OK KPUTUYECKOU OIIUOKH, MB ICONQUESTION — 3Ha40K
3amnpoca. [ lukrorpaMmma no ymMoJlYaHHUIO HE 3a0aETCA.

B 3aBucumocTu 0T HaXXaToil KHOMKH, MPUBOJAIIEH K yIaJeHUIO IaHeIu, OKHO coo0Ie-
HUW BO3BpaIllaeT OAWH U3 CleAyromux uaeHtudukatopos: IDOK, IDCANCEL, IDYES, IDNO,
IDRETRY, IDIGNORE, IDABORT.

2.13. TexHoJI0TrHsI ABTOMATH3 AN

3apanme. Co31aTh NPUIOKEHHE, MMO3BOJSIONIEE BEIBOAUTh JUarpaMMy. 3HAUEHUS U3Me-
HAKTCS MPU NOMOIIM MOJAJBbHOW JUAJIOTrOBOW IMAHENH, KOTOpas MOSBIISETCS MPH HAXKATHUU HA
kiasumy 'V'. Haxxarue Ha kinaBuiy 'C' BEI3BIBAET MOSBICHUE HEMOJIATbHOW THAJIOTOBOM MTaHEIN
VM3MEHEHUS LIBETA PUCYHKA.

IHosicHeHus1 M yKa3aHusl.

Co3anne HeMOJAIbHOW JAMAJIOrOBOM MAHEIN HE OCTAHABIMBAET BBIIOJIHEHUE MPUIIOKE-
Hus. boisiee Toro, HeMoAaNbHBIE THATIOTOBBIE OKHA BCErJa OCTAIOTCA HAJl MOBEPXHOCTHIO OKHA
BJIQJIeTIbIIA, 1aXKe €CITM ATO OKHO BIIajenell noixydaer (okyc BBoja. HemomanbHble OKHA UCTION b-
3YIOTCSI 3HAUYUTEIIHLHO PEKE MOJAIBHBIX IUAJIOTOB B CIIyJasX, KOT/Ia MOJIb30BaTeNt0 HE00X0IMMO
OJIHOBPEMEHHO paboTaTh KaKk ¢ OKHOM JUAJIOTa, TAK M ¢ OCHOBHBIM OKHOM TPUJIOKEHUSI.

Ilepeuncnum XapakTepHbIE OTIIMYMS HEMOJAIbHBIX JUATIOTOB.

1. Ilpu ucnonb30BaHUM HEMOJAIBHOM JHAJOrOBOM MaHeNIn BCe COOOIICHHUs s Hee TOo-
CTyMalT B odepeqr coolmeHnid mpuiokeHus. CrienoBaTebHO, OYepenb COOOIICHUH Tereph
COJICPKUT KaK COOOIICHHMsI AJIs TJIAaBHOTO OKHA, TaK U ISl HEMOJIalnbHOTro nuanora. J{ms obecrie-
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YeHHUsSI KOPPEKTHOW peaklMH IUAIOTOBOTO OKHA Ha COOBITHS KJIaBUATYphl HEOOXOIUMO H3Me-
HUTb UKJI 00pabOTKH COOOIICHUH, YTOOBI OH BBITJISICI CIASAYIOIHUM 00pa3oMm:

while (GetMessage (&msg, NULL, 0, 0)) {
if (!IsDialogMessage (hDlgModaless, &émsqg)) {
TranslateMessage (&msq) ;
DispatchMessage (&msqg) ;

}

Ecin coolmieHne mpenHa3HaueHO JUIsi HEMOJAJIBHOIO JAuajora ¢ JAECKPUIITOPOM
hDlgModaless, To ¢pynkius IsDialogMessage () OTIpaBisieT 3TO COOOIMIEHNE OKOHHOM
npouenype okHa auajora 1 Bo3spaiiaer TRUE, B IpOTUBHOM Cilydae — OHa Bo3BpalaeT FALSE.
CnenoBatenbHO, GYHKIMHM IMKIA 00paboTkm cooOmieHuii TranslateMessage() u
DispatchMessage () OyayT BBI3BIBAaTHCS TOJBKO, €CIIM TEKYyIIee COOOLICHUE msSg He npeo-
HA3HAYeHo ISl OKHA JUaJIora.

2. JleckpunTop HEMOJAJIBHOTO AUAJIOTOBOTO OKHA JOJKEH ObITh OOBSBJIEH KaK I7100ajb-
Hasl IepeMeHHast, OCKOJIbKY Oy/IeT HCII0JIb30BaThCs B PA3HBIX (DYHKIMSIX MPUIIOKEHUS.

3. HemopmanpHble nMaIoOroBbleé OKHA CO3JAl0TCA (HO HE OTOOpakaroTcs!) ¢ MOMOUIbIO
¢yukuuu CreateDialog ()

hDlgModaless = CreateDialog (HINSTANCE hInst,

LPCTSTR lpTempl, HWND hWndParent,
DLGPROC 1pDlgFunc)

[Tapamerpsl ¢yHkuuii CreateDialog() u DialogBox () coBmazarwT, OJHAKO
CreateDialog () BO3BpallaeT JECKPUIITOP OKHA U HE BBI3bIBAECT OJIOKHUPOBKY POJUTEIBCKOTO
okHa hWndParent.

4. Tns oTOOpakeHUs HEMOJAIbHOM TUaoroBOM MaHENIN MCIOJb3YEeTCs YK€ 3HaKoMas
BaM napa ¢pyHkiuii ShowWindow () 1 UpdateWindow ().

5. 3akpblTHE  HEMOJAIBHOIO  JHajiora  IPOU3BOJUTCS  BBI3OBOM  (pyHKIMHU
DestroyWindow (), a He EndDialog (). O0paboTunk Ha)KaTUil KHOMOK OKOHHOM TpoLey-
PBI TUAJIOTOBO MAHETN MOXKET BBITJISAAETh CISAYIOUM 00pa3oM:

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

}

6. OOnynenue aeckpunropa hDlgModaless — 3TO NPOrpaMMUCTCKHI MpUeM NpH pa-
060Te ¢ HEeMOJAJILHBIM JAHAIOroM. J[eno B TOM, U4TO JECKPUIITOP MOXKET HUCMOJIb30BATHCSA B pas-
HBIX YacTax npuiiokeHus. CiiejoBaTeabHO, HY)KEH HaJIeKHbBIN KPUTEPUH I IPOBEPKH CYIIECT-
BOBaHUS HEMOJAJIBHOIO OKHA JUAJIOra B KaKJbli KOHKPETHBI MOMEHT BpeMeHU. Hynesoii ne-
CKPUIITOP U 03HAYAaeT OTCYTCTBHE JUAJIOra Ha YKpaHe.

OTmeueHHble 0COOEHHOCTH TMO3BOJISIOT MPOBECTH pa3pylIeHWE HEMOJAIBLHOTO JHuaiora
BbI30BOM (QyHKIIMU DestroyWindow () B 11000M MecTe NMPHIIOKEHUS, a HE TOJIBKO B OKOHHOU
IIPOLEAYPE AUAIOTOBOI MMaHETH.

JlnanoroBble OKHa OOIIETO MOJb30BaHUS

B Win32 API peanu3zoBaH psija 4acTo ynoTpeOiasieMbIX TUATOrOBBIX OKOH, YTO OCBOOOXK-
JaeT pa3padoTyvKa OT HEOOXOAMMOCTH MX MOBTOPHOM pealu3aluu Uil KaKI0ro CBOETO INpH-
noxeHus. K 3TUM TnanoroBbIM OKHaM, KOTOpPbIE HOCSAT Ha3BaHKEe OOLIEro HCIOIb30BaHMs, OTHO-
CATCS CIEAYIOLUE TUAJIOTH.

Haznauenue nquanora Br13biBaromias pyHKIUS

[Nonyunts umst otkpbiBaeMoro [ BOOL GetOpenFileName
daitna (OPENFILENAME* pOfn)
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Haznauenue nquanora Br13biBaromias pyHKIUsS

[Tomyunts ums ans coxpaHeHus | BOOL GetSaveFileName

(aiina (OPENFILENAME* pOfn)

BriOpats 1iBeT BOOL ChooseColor
(CHOOSECOLOR* pColor)

Bri6pats mipudt BOOL ChooseFont

(CHOOSEFONT* pCfont)
[Tonyunts napametrpel s | BOOL PrintDlg

reyaTtu JOKyMEHTa (PRINTDLG* pPD)

[Tomyunts mapameTpbl st Ha- | BOOL PageSetupDlg

CTPOWKH (PAGESETUPDLG* pPs)

CTpaHULIbI IPU TIEYATH

[Tony4nTs TEKCT JI MOKUCKA HWND FindText
(FINDREPLACE* pFr)

ITonyunTs TEKCT 1JI1 3aMEHBI HWND ReplaceText

(FINDREPLACE* pFr)

BrI3biBaronue GyHKIINH IBYX MOCICIHUX TUAIIOTOB BO3BPAIIAIOT IECKPUIITOP OKHA, a HE
BOOL niepeMeHHYI0, KaK BCE OCTaJIbHBIC. JIErKO M0TafaThCs, 4TO ATH MOCICAHUE JUATOTH SBJISI-
I0TCS HEMOJIATbHBIMHU.

OO0mre 11anoroBbie OKHA MOXKHO HCIIOJIB30BaTh JIBYMS CITIOCOOAMH.

1. IlpunoxxeHuss MOTYT HCIONB30BaTh 3TU UAJOTH B UX CTaHAAPTHOM BHJE, BBI3bIBAS
COOTBETCTBYIOIIYIO ()YHKITUIO OOIIETO Tuanora Kak o0eraHyr0 Win32 QyHKIHO.

2. PactmmpenHslii criocod Mo3BoJIsSIET HACTpauBaTh OOIIKME AUATIOTOBBIE OKHA, B COOTBET-
CTBUU C TEISIMH TIPHIIOKEHUS, HAPUMED, 3aMEHSS CTIICIHATLHBIM 00pa3oM MIabJIOHBI THATIOTO-
BBIX MaHEJIEH.

B 3akmroueHue mpuBeneM MpPUMEpP MPOTPAMMHOIO KOJia, KOTOPBIM JaeT BO3MOXKHOCTH
MOJIb30BATENI0 BHIOpATh UM (aiina nis coxpaHeHHs HEeKoTopoil mH(opmaruu. B stom ¢par-
menTe hWnd - 1ecKpUnTOp TIIaBHOrO OKHA, g_hInst - IeCKpUNTOP KONUM NPUIOKEeHHs, ofn -
cTpykTypa OPENFILENAME, 1ojsi KOTOPOM HCIOJIB3YKOTCS JUIsl HACTPOWKHU AWAIOrOBOW ITaHe-
.

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;

// duiabTp nng oToOpaxeHMs THUIOB Galsos
ofn.lpstrFilter = "TexkcroBue Odannu\0*.txt\0

Bce damnu\0*.*\0\0";
ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// UCHONb3yeM TeKyWMi KaTaor
ofn.lpstrInitialDir=NULL;
// ompemesigeM 3aroJIOBOK Ouajiora
ofn.lpstrTitle = "Coxpauurs B odamnie";
// HacTpauBaeMm objaru ouasiora
ofn.Flags = OFNiPATHMUSTEXIST\OFNiOVERWRITEPROMPT\
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OFN_ HIDEREADONLY |OFN EXPLORER;
// oTobBpaxaeMm IOMajyioT
if (GetSaveFileName (&ofn)) {
// B B5TOM TOUYKEe MMeeM:
// ofn.lpstrFile - nosuewt nyTh danna
// ofn.lpstrFileTitle - wumsa BeIOpPaHHOT'O Obaiina
// mejlaeM 3amnmMchb COHOEPXMMOTO barsia

2.14. TexHosorusi cereBoii 00padoTku JaHHBIX cpeacTBamMu MFC

3aganme. Co3garh NPUWIOKEHUE, JTEMOHCTPUpYIOIIEe pabOTy € MEHIO MPHUIIOKCHHS
(OOBIYHBIM U CHUCTEMHBIM), C TaOJIMLIEH aKceIepaTopoB. B mpuioxeHuu mpyu HakKaTUU Ha JIEBYIO
KJIaBHUIIY "MBIIIN" BBIBOJUTCS KBAJApaT WIM OKPYKHOCTb. LIBeT (oHa u Tun m300pakeHus: BbI-
Oupatorcs mpu nomoiu myHkToB MeHIO "L[BeT dona" u "dopma nzobpakenus". Ilynkr "Boi-
xon" CIyKUT JJis 3aBepLICHUs] paboThl NpUIoKeHus. B cuctemMHoe MeHI0 100aBisieTCsl MYHKT,
IIPU BBIOOPE KOTOPOTo 0TOOpakaeTcsi OKHO cOOO0IIeHHs ¢ HH(pOpMalueit 0 IPUI0KEHUH.

ITosicHeHust U yKa3aHHUs.

Win32 API noanepxuBaeT qBa MPUHIMINAAIBLHO Pa3HBIX MOAXO0J]a MpH oOMeHe HHQOP-
Marmen ¢ GpanIoBoi CUCTEMOIA:

- IOTOKOBBIN BBOJI/BBIBOJI, puie i u3 MS DOS,;

- hyakma siapa Win32.

I[ToTOKOBBII BBOJI/BBIBOL

BonpimucTBO nporpamm Ha si3bike C, pazpaborannsix ainst MS DOS, ucnonb3oBano mo-
TOKOBBIM BBOJI/BBIBOJI, KOTOPBIN Oa3upyercss Ha cTpykType FILE u ceMmelcTBe (QyHKIMI ¢ Hei
cBsizaHHBIX. HarmoMHuM 0011yt0 cxemy paboThl ¢ (haitzioM Ipu UCHOIb30BAaHUU [TOTOKOBOT'O BBO-
1a/BBIBOJIA.

1. ®aiin orkpsiBaeTcs BbI30BoM QyHKIMH fopen (), KOTopas BO3BpallaeT yKa3aTelb Ha
cTpykTypy FILE 1100 B TEKCTOBOM, JUOO B JBOUYHOM pekuMe. Eciii BOZHUKIN OMIMOKH MpU
OTKpBITUH (aiiia, TO ITOT ykazaTenb OyneT paBeH NULL.

2. JlonmyCTHMBI cIelyIolue ONepaiy ¢ TeKCTOBBIM Gaitiom: £gets () - yTeHHe CTPOKH
(mo “\r\n”"); £puts () - 3amuck ctpoku; £printf () - popmaTupoBaHHbIii BeIBOA. [lJisi OuHap-
Horo (aiina nomyctumel pynkuuu fread (), fwrite (), £seek () u ftell ().

3. daiin 00s13aTeNnbHO HYKHO 3aKpbITh (yHKIKeH £close ().

Otu QyHKmu oOHOBIEHB! Ut 32-X pa3psaHoil Bepcun Windows. DTo o3HayaerT, yTo
MO>XHO YHMTaTh U 3aIUCHIBATh (Pailyr O0IbIMMHU O110KaMu HH(POPMAIIMH 33 OJIUH MPUEM, UCTIOJb-
3ysl OHOKpAaTHBIN BbI30B (yHKIUN fread () u fwrite (). Takum oOGpa3om, oTmnagaer HeOO-
XOJIMMOCTb B MCITIOJIb30BaHUH IIUKJIOB MPpHU padboTe ¢ ¢aiiaamu OOIBIIIOTo pa3Mepa.

OpnHako UMEIOTCS TPU OIPAaHUYEHHUS:

1) notokoBbIie hyHKIIMK pabOTaIOT TOJIBKO AJis (hailiioB JiMHON MeHee 2 1°0;

2) 5Tu (GYHKLIMU HE TOJAEPKUBAIOT pa3IelIeHHBIN TOCTYT K (aiiiy;

3) paborta ¢ ¢aiaom T0HKHA TPOBOIUTHCA B 0THOM 00padoTurke Windows cooOrieHus,
T.€. ykazarenb FILE Ha OTKPBITHIN (Daily HE MOXKET MepeIaBaThCs KaK cTaTUYecKasi epeMeHHast
OT OJJTHOTO y4acCTKa KOJa K Ipyromy.

2.15. Pab6ora ¢ 6a3amu nanHbix cpeacramu MFC

3aganue. Co31aTh NPUIIOKEHHE, SIBISIIOIIEECS NMPOCTEUIINM pelakTopoM Tekcra. [Ipu-
JIO’)KEHUE MO3BOJIET CO3/1aBaTh HOBBIE (Paillibl, OTKPHIBATh YK€ CYILIECTBYIOLINE, PEJaKTUPOBAThH
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TEKCT M COXPAaHATH ero B (aiine. [l BoIOOpa uMeH (paiiioB UCTIONB3YIOTCS CTaHAAPTHBIE TUAO-
rOBbIE TTAHEIH.

IMosicHeHUsI U YKa3aHUA.

Oynaknuu sapa Windows aiis paboThl ¢ daiinamu

B Win32 API nosBwInCh NMPUHIMIHAIBGHO HOBBIE 32-X paspsaHble QyHKuuu. MMeHHo
OHHM PEKOMEHIYIOTCS IJIsl pa3padOTYMKOB, MOCKOJIBKY JalOT HECOMHEHHBIE MPEUMYIIECTBA OT
ucnonb3oBanuss Win32 API B cpaBHEHUU C TOTOKOBBIM BBOJIOM/BBIBOJIOM:

- BBICOKAsi CKOPOCTb JJUCKOBOTO OOMEHA JaHHBIMU;

- IpoM3BOJIbHAA JuIMHA (haiina, TouHee oOpabaTeiBaroTCs (aiiibl ¢ AauHoM 10 254 GaiiT;

- o0ecrieynBaeTcsl MEPEeHOCUMOCTh MPOrpaMMHOro Kojaa Ha npyrue miatdopmsl (PowerPC,
Alpha u MIPS).

Kpome Toro, Win32 API ¢yaknum mo3Bomsor pabotats co cuenyrommmu Windows
obbekTamu: 1) auckoBbie (aiiisl; 2) KaHaisl (pipes); 3) mouToBbie CIOTH (mailslots); 4) koMmy-
HUKAI[MOHHBIEC YCTPOHCTBA (MOIEeMBI); 5) KOHCOIH (consoles).

Bropoii ocobennoctsio Win32 ¢gynkuumii npu padore ¢ daiiaamu SBISETCS BOZMOXXHOCTh
OpraHu3allii ACHHXPOHHBIX OIEPAalUi YTEHUS-3aIIMCH. DTO O3HAYAET, YTO 3aIyCTHTh, K TIpUMe-
py, mpoiiecc uTeHus HHPOpMAaIK MOKHO B OJTHOM 00paboTUMKe, a KOHTPOJIUPOBATh €0 OKOH-
YaHUE — B IPYTOM.

1. CraproBoii ¢dyHkiueit spnsercs CreateFile (), koTopas MO3BOJSET CO3AATh WIH
OTKPBITh MIEPEUUCIICHHBIC BBIIIE OOBEKTHI.

HANDLE CreateFile (
LPCTSTR szFileName,
DWORD dwAccess,
DWORD dwShareMode,
SECURITY_ATTRIBUTES* pSecurityAttr,
DWORD dwCreation,
DWORD dwFlags,
HANDLE hTemplateFile)

311ech:

szFile umst Windows o0bekta. imst MoXkeT comepxath npoOebl;
Name

dwAcce pEKUM OTKPBITHUS,
ss

dwShar PEXUM 10CTYIIa;
eMode

pSecur ykazarenb Ha cTpykTypy SECURITY ATTRIBUTES. O6s1yHO
ityAttr pasen NULL;

dwCrea pEXKUM CO3IaHUS,
tion

dwFlag ¢naru  arpubyroB. Ocobo cieayer yOOMSHYTh O duare
S FILE FLAG_OVERLAPPED, KOTOPHI 331a€T aCHHXPOHHLIE ONEPALMH C

daitnom;

hTempl JIECKPUTITOP paHee OTKPHITOro (haiisia, aTpuOyThl KOTOPOTO OepyT-

ateFile cs 3a oOpaser] Mpy Co3aHUU HOBOTO (haiina.

OyHKIUS  BO3BpamiaeT JACCKpunTop daina WM MHEMOHHYECKYIO  KOHCTaHTY
INVALID HANDLE VALUE B ciy4ae OIHOKH.

[IpuBeneM TUNTMYHBIE IPUMEPBHI.

OTKpBITH CYIMIECTBYIOMUN (pailyl Ha YTEHUE MOYKHO CJICTYIOITUM 00pa3oM:

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

FILE SHARE READ, // pasneneHue Ha YTeHne
NULL,

OPEN_EXISTING,
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FILE ATTRIBUTE NORMAL,
NULL) ;

CoznaTh HOBBIM WJIM Tepe3anucaTh CYIIECTBYIOMIMMA (aill B MOHOMOJIBHOM pEXHUME

MOXHO Tak:

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

0, // MOHOTIOJTb HEI pexmuM
NULL,

CREATE_ALWAYS, // repesanmchb CcylmecTByoLero
FILE ATTRIBUTE NORMAL,

NULL) ;

2.Ilocne oxoH4aHusi paboOThl C OOBEKTOM, OTKPBITHIM C TIOMOIIBIO (DYHKIIMH
CreateFile (), ero oos3amenbHo HY)KHO 3aKPBITh JIJIsl OCBOOOKICHUSI BHYTPEHHUX PECYypPCOB

CloseHandle (hFile) ;

3. omyunts pasmep daiina hFile npou3BOIbHON UTMHBI MOKHO Yepe3 (PYHKIUIO

DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),

KOTOpasi BO3BpalllaeT Miajiiie YeTeipe OaifTa NauHbl, a napamerp pSizeHigh ykassi-
BaeT Ha MEPEMEHHYIO, COJIEPIKalIyI0 cTapilre YeTbipe Oaiita. Takum 006pa3zom, pe3ynbTupyromiee
3HaueHUE JTUHBI (haiiia cOCTaBIIICT BOCEMb OaMT.

4. IIpountars nBytes 6aiit B 6ydpep pBuf fer M0oKHO Yepe3 BHI3OB:

BOOL ReadFile (HANDLE hFile,
LPVOID pBuffer,
DWORD nBytes,
LPDWORD pBytesReaded,

OVERLAPPED* pOverlapped)

IpU 3TOM B TIEPEMEHHYI0, aapec KOTopoil mepenaeTcs yepe3 pBytesReaded, Oyner
3aMKiCcaHo pealbHOE KOJWYECTBO MPOYHTAHHBIX OaiiT. Ecnu ykazatens pOverlapped paseH
NULL, To BBIMONHSETCS CUHXPOHHOE uYTeHHEe HH(opMamuu. ITO O3HAuaeT, YTO BO3BpAT U3
GYHKIIMHM IPOU3OUIET MmobKo TIOCIE TOTO, Kak OyJ/leT BBIIIOJIHEHO YTEHHE yKa3aHHBIX nBytes
OaiiT wnM BO3HHMKHET omuOka. Ecnu mapamerp pOverlapped ykasblBaeT Ha CTPYKTYpPY
OVERLAPPED, BBIIOJHIETCI ACMHXPOHHOE 4YTeHHE, Korga ReadFile () HEMEIIEHHO BO3-
BpallaeT yIpaBieHUE, a IJIs YCTAaHOBJIECHU MOMEHTAa OKOHYAHUS YTEHUS HY)KHO NIPEIYCMOTPETh
CIIeLIMAIbHbBIN KOJI.

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

BOOL WriteFile (HANDLE hFile,
LPCVOID pBuffer,
DWORD nBytes,
LPDWORD pBytesWritten,

OVERLAPPED* pOverlapped)

O®yuknusa Bo3Bpamaer TRUE, ecinu onepanus BbINOJHEHA ycremHo. OcTanbHbIE Mapa-
METPbI COOTBETCTBYIOT (yHKIIMU ReadFile ().

6. I[J'I}I nepeMeIICHUuA (I)aﬁHOBOFO YKa3aTeJisd UCII0JIb3YCTCS BBI3OB:

DWORD SetFilePointer (HANDLE hFile,
LONG Len,
PLONG pLenHigh,

DWORD dwMethod)

HoBoe nonoxxenue ¢aitioBoro ykasareins 3agaeTcs AByMs MEpeMEHHBIMU THIa LONG —
Len (Mnaamee nBoiHOe cioBo) W pLenHigh (crapmee naBoiiHOe cioBo). Ilapamerp
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dwMethod 3ajaeT HanpaBJICHUC NMEPEMEIICHUS U MPUHUMACT TpH 3Ha4YCHHs: FILE BEGIN,
FILE CURRENT u FILE END.

OyHKIMS BO3BpAIllaeT MIIAJIIee JBOIHOE CIOBO HOBOTO MOJOXKEHHS (aillioBOro ykasa-
TeJs, a CTaplliee IBOWHOE CIOBO IEPENacTCs 4depe3 IEPEMEHHYI0, aJpec KOTOPOW yKa3aH Ha
TPETHEM IIO3ULIUU.

2.16. HepCHeKTI/IBLI 00bEKTHOIO moaxoaa nmpu Co3JaHvM MporpaMmMHbBIX CPEACTB

3aganue. Co3/1aTh NMPUIIOKEHHUE, KOTOPOE JEMOHCTPUPYET paboTy co mpudTamMH, Kuc-
TAMH, TepbsiMH. [ BeIOOpa Mmosb30BaTeNleM IBETa M IIPH(Ta HUCHOIB3YIOTCS CTaHIAPTHBIC
JIAAJIOrOBBIE ITAHEIH.
HosicHeHus1 U yKa3aHus.
Crneunanu3upoBannble PyHKINU 11 paboThI ¢ daitnamMu
OpauM 13 KOMIOHEHTOB Windows SIBJISIIOTCS TaK Ha3bIBaeMbIe (Dailiibl MHULIMAIN3ALUH,
umerone pacupenue INI. 9To o6bIuHBIe TEKCTOBbIE (ailiibl, OTHAKO UX OTIUYUTEIbHAS OCO-
OEHHOCTh COCTOMUT B TOM, YTO OHU UMEIOT CHELMATIBHYIO CTPYKTYPY:
[Section]
Key=Value
KonuuectBo cexuuii B (haiine He OrpaHUYCHO, HE JTUMUTUPYETCS TAKKE M KOJIMYECTBO
KIII04el B Kaxaoi cexiun. OIHUM U3 TpeOOBaHMH SIBIIIETCS 00ECTIeYeHHE YHUKAIBHOCTH KITIO-
Yeil BHYTPU KaK/10M CEKILIMH.
Urenue 3HaueHus kimouda szKey u3 cekiuu szSection (daiina szFilePath npoBo-
TUTCS (PyHKIHEH
GetPrivateProfileString(

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

€CIIM KJIOY B YKAa3aHHOM CEeKIMHM OTCYTCTBYeT, B Oydep szValue Oyzaer 3amucaHo 3Ha-
YeHUeE 110 YMOJIYaHUI0, YKa3aHHOe B szDefVal.

3anuch HOBOTO 3HaueHUs szValue kioua szKey B cekllun szSection ocyiiecTs-
asieTcst yHKIuen

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

Kax mpaswmio, *.INI ¢aiinel pacnosioxkeHbl B TOW JUPEKTOPUHU, B KOTOPYIO OblIa ycTa-
HOBJIEHA onepanuoHHas cucreMa. Eciin B cTpoke szFilePath yka3aHo Tosibko uMs Qaiina, To
oH Oyner pacrnosioxkeH B 3Toif Windows mupekropun. Eciu xe szFilePath coaepxuT moi-
HBIH yTh, TO Windows nupekTopusi OyAeT MpourHopupoBaHa.

JIBe dynkuun GetProfileString() u WriteProfileString () cnenuanbHO
npenHazHayeHsl 11 padboTsl ¢ Win.ini daiiiaom.

3. 3axaHus, BBIHOCHMbIE HA CAMOCTOSITeJIbHYI0 PadoTy, 1 peKOMEeH/IAHH 10 BbINOJIHEHH IO

3.1. 3apanue. Co3maTh MPUIIOKEHUE, paOOTAOIIETO B BYX PEKUMaX: KOJUPOBAHHUE U
JIEKOUpOBaHKe coJiepkumoro ¢aitna. KogupoBanue u 1eKoAUPOBAHINE CUMBOJIOB JTOJKHO MPO-
WCXOJUTH TPH ITIOMOIIX TAOJHUIIEI TIEPEKOIUPOBKH, 3arpyKaeMol U3 PECYPCOB MPUIIOKECHHS. T.€.
pecypchl coiepKaT MPOU3BOJIbHBIE NaHHBIC. VIMeHa ¢aitioB BHIOMPAIOTCS MPU MOMOIIU CTaH-
naptHoi auanorooi manenu “File Open”. ComepkumMoe 3aK0IMPOBAHHOTO WJIM BOCCTAHOBJICH-
HOTO (paiiyia BEIBOJUTCS B OKHO PEAAKTUPOBAHUS, 3aHUMAIOIIETO BCIO KIMEHTCKYIO YacTh OKHA
MIPUIIOXKEHUS, U MOXKET OBITh COXpaHeHo B (aitmax *.cod u *.txt COOTBETCTBEHHO.
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IHosicHeHus M yKa3aHHu1.

B Win32 API peanu3oBaH psll 4acTo ynoTpeOIsieMbIX AUAIOTOBBIX OKOH, YTO OCBOOOXK-
JaeT pa3padoTyuKa OT HEOOXOAMMOCTH MX MOBTOPHOH peanu3anuu i KaKAOro CBOETO IMpH-
noxeHusi. K 3TUM TManoroBbIM OKHaM, KOTOpPbIE HOCSAT Ha3BaHKE OOLIETro HCIOIb30BaHMs, OTHO-
CATCS CIEAYIOLUE TUAJIOTH.

Hasnauenune nuanora

Bei3piBaromiast pyHk-

LU

[Tonyunte uMS OTKpBI- BOOL

BaeMoOro GetOpenFileName

(aiina (OPENFILENAME* pOfn)
[Tonyunts uMs mig co- BOOL

XpaHeHUus GetSaveFileName

daiina (OPENFILENAME* pOfn)
[Tonyunts TEKCT IS MO- HWND FindText

HCKa (FINDREPLACE* pFr)
[Tonyunts TEKCT Mg 3a- HWND ReplaceText
MEHBI (FINDREPLACE* pFr)

Bei3biBaroniyie GyHKIMM JBYX MOCIEAHUX TUAIOTOB BO3BPAILAIOT JAECKPUIITOP OKHA, a HE
BOOL 1epeMEHHYI0, KaK BCE OCTaJIbHBIE. JIErKo Jorafarbes, YTO 3TU MOCIEIHUE AUATIOTH SIBIIS-
I0TCSL HEMOJIAJIbHBIMHU.

OO011e 11anoroBble OKHa MOXKHO UCIIOJIB30BaTh ABYMS CIIOCOOAMHU.

1. IlpunoxxeHuss MOTyT MCHOJIb30BaTh 3TU TUAIOIM B MX CTaHIAPTHOM BHJE, BBI3bIBAS
COOTBETCTBYIOIIYIO G YHKITUIO OOIIETo Tuanora kak o0sraHyr0 Win32 GyHKIIHO.

2. PacimmpeHHBIH crioco0d Mo3BOJISIET HACTpauBaTh OOIINE AUAJIOTOBBIE OKHA, B COOTBET-
CTBHMHM C LIEJISMHU NMPUIIOKEHUS, HAIpUMEp, 3aMEHss CIIeMalbHBIM 00pa3oM HIa0IOHBI TUAJIOTO-
BBIX ITaHEJIEH.

B 3akmroueHue mpuBeneM IMpUMEpP NMPOTrPAMMHOIO KOJa, KOTOPBIH JAeT BO3MOKHOCTb
M0JIb30BATENI0 BHIOpATh MM (Qailia 1 coXpaHeHHs] HeKoTopol mH@popmanuu. B atom ¢par-
MeHTe hWnd - AECKpUNTOP I1aBHOrO OKHA, g _hInst - 1eckpunTop KONuM npuioxenus, ofn -
cTpykrypa OPENFILENAME, 1ojsi KOTOPOM HCIOJIB3YIOTCS Ul HACTPOUMKHU AUAJIOrOBOYU ITaHe-
.

TCHAR szFullPath [MAX PATH];

TCHAR szFileName [MAX PATH];
*szFullPath = 0;
*szFileName = 0;
OPENFILENAME ofn;
// NIPOBOOVIM “oBHyJeHne” BCel CTPYKTYPEL
ZeroMemory (&ofn, sizeof (ofn));
ofn.1StructSize = sizeof (ofn);
ofn.hwndOwner = hWnd;
ofn.hInstance = g _hInst;
// bunbs TP oJis oTOOpPaXeHNI TUIIOB dbannos
ofn.lpstrFilter = "TeKCTOBEE bans\0* . txt\0
Bce barnet\0* . *\0\0";

ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;

ofn.nMaxFileTitle = sizeof (szFileName) ;

// MICIIOJIb 3y EeM TeKYUNNA KaTaor
ofn.lpstrInitialDir=NULL;

// onpenesisieM 3aT0JIOBOK ouasora
ofn.lpstrTitle = "CoxXpaHUTb B banme";
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// HacTpauBaeMm bmarm ouasnora

ofn.Flags = OFN_ PATHMUSTEXIST|OFN_ OVERWRITEPROMPT |
OFN_HIDEREADONLY |OFN_ EXPLORER;

// oTobpaxaem OMasor
if (GetSaveFileName (&ofn)) {
// B 3TON TOUKE VIMEEM :
// ofn.lpstrFile - [TOJIHEIA nyThb baina
// ofn.lpstrFileTitle - VIMS BEIOPAHHOTO banna
// nesiaem 3anmch CONEepPXMMOT O barina

Oyukuuu sapa Windows 1t paboTsl ¢ daitnamu

B Win32 API nosiBuauCh NMpUHIMIHAIBHO HOBBIC 32-X paspsaHbie GyHKIuu. IMEeHHO
OHHM PEKOMEHIYIOTCS JJisi pa3padOTYMKOB, MOCKOIBKY JalOT HECOMHEHHBIC MPEUMYIIECTBA OT
ucnonb3oBanusg Win32 API B cpaBHEHHH ¢ TOTOKOBBIM BBOJIOM/BBIBOJIOM:

- BBICOKAsi CKOPOCTh JUCKOBOTO OOMEHA TaHHBIMU;

- IpoU3BOIbHAA JIMHA (aiiia, TouHee 06pabaThIBaroTCs (aiiiibl ¢ JuMHOM 10 284 Gaiir;

- o0ecnieunBaeTcs NEPEHOCUMOCTh MPOrpaMMHOro Koja Ha japyrue miaargopmel (PowerPC,
Alpha u MIPS).

Kpome Toro, Win32 API ¢ysknmm mo3Bossitor padorars co ciemyrommmu Windows
oOwvexTamu: 1) nuckoBble daiinbl; 2) kaHasl (pipes); 3) mouToBsie cI0TH (mailslots); 4) kommy-
HUKAIMOHHBIC YCTPOHCTBA (MOAEMBI); 5) KOHCOIH (consoles).

Bropoii ocobennocTsio Win32 ¢yukuuii npu padore ¢ dailaamu sBIsieTcs BO3SMOXKHOCTD
OpTraHU3aIH ACUHXPOHHBIX ONEPANNN YTCHHSI-3aITUCH. JTO 03HAYALT, YTO 3allyCTHUTh, K TIPUME-
py, mpoiiecc YTeHus HHPOpMAaIK MOKHO B OJTHOM 00paboTUHKe, a KOHTPOJIUPOBATh €0 OKOH-
YaHWE — B IPYTOM.

1. CraproBoii ¢dyHkiueit spnsercs CreateFile (), KoTopas MO3BOJSIET CO3/1aTh MU
OTKPBITH NEPEUNCIICHHBIC BHIIIE OOHEKTHI.

HANDLE CreateFile (
LPCTSTR szFileName,
DWORD dwAccess,
DWORD dwShareMode,
SECURITY ATTRIBUTES* pSecurityAttr,
DWORD dwCreation,
DWORD dwFlags,
HANDLE hTemplateFile)
311€ech:
szFile umst Windows o0bekta. imst MoxkeT comepxath npoOebl;
Name
dwAcce PEXUM OTKPBITHS,
ss
dwShar PEKUM JTOCTYIIA;
eMode
pSecur ykaszarenbp Ha cTpykrypy SECURITY ATTRIBUTES. OGsryno
ityAttr paBen NULL;
dwCrea PEXUM CO3aHUS;
tion
dwFlag ¢marn  atpubyToB. Ocobo cienyer YHOMAHYTb ©O duare
s FILE FLAG_OVERLAPPED, KOTOPHI 331a€T aCHHXPOHHLIE ONEPALMH C
daiinom;
hTempl JIECKPHUITOP paHee OTKPBITOTO (paiina, aTpuOyThl KOTOPOTO OepyT-
ateFile cs 3a oOpaser Mpu Co3JaHUU HOBOTO (paiina.

OyHKIMS  BO3BpaIlaeT JeckpunTop (aina wWiIM  MHEMOHHMYECKYI0  KOHCTaHTY
INVALID HANDLE VALUE B ciydyae OIIMOKH.
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[IpuBeneM TUNHUYHBIE TPUMEPHI.
OTKpBITH CYLIECTBYIOIUN (haiil Ha YTEHHE MOKHO CIIEAYIOLIUM 00pa3oM:

HANDLE hFile = CreateFile ("Just
GENERIC READ,

FILE SHARE READ, // pasneseHne Ha
NULL,

OPEN_EXISTING,
FILE ATTRIBUTE NORMAL,

NULL) ;

File.txt",

YTeHNre

CoznaTh HOBBIM WJIM Tepe3anucaTh CYIIECTBYIOMIMMA (aill B MOHOMNOJIBHOM pEXHME

MOXHO Tak:

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

GENERIC WRITE,

0, // MOHOTIOJTb HEI pexmuM

NULL,
CREATE ALWAYS, /7 [epesanmnchb
FILE ATTRIBUTE NORMAL,

NULL) ;

CylmeCTBYIETO

2.Ilocne oxoHuaHusi pabOTBl C OOBEKTOM, OTKPBITBIM C TOMOIIbIO (PYHKIUU
CreateFile (), ero o6sa3amenvpHo HY)KHO 3aKPBITh JJIs1 OCBOOOXK/I€HUSI BHYTPEHHUX PECYPCOB

CloseHandle (hFile) ;

3. omyunts pasmep daiina hFile npou3BOIbHON UTMHBI MOKHO Yepe3 (GYHKIUIO

DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),

KOTOpasi BO3BpalllaeT Miajline YeTeipe OalfTa NauHbl, a napamerp pSizeHigh ykassi-
BaeT Ha MEPEMEHHYIO0, COJIEPIKalIyl0 cTapiire YeTbipe Oaiita. Takum oOpa3om, pe3yapTupyomiee

3HAYCHHE JITTUHBI (ailia coCcTaBsieT BOCEMb OailT.

4. Ilpountath nBytes 6aiiT B Oydep pBuffer M0OXHO yepe3 BbI30B:

BOOL ReadFile (HANDLE
LPVOID

DWORD

LPDWORD

OVERLAPPED* pOverlapped)

hFile,
pBuffer,
nBytes,
pBytesReaded,

IpU 3TOM B NIEPEMEHHYI0, aapec KOTOpoil mepenaeTcs yepe3 pBytesReaded, Oyner
3aMKiCcaHo pealbHOE KOJMYECTBO MPOYHTAHHBIX OaiiT. Ecnu ykazatens pOverlapped paseH
NULL, To BBIMONHSETCS CUHXPOHHOE uYTeHHEe HMH(OpManuud. ITO O3HAYAET, YTO BO3BpAT U3
(GYHKIIHM IPOU3OUIET MOoIbKo TIOCIE TOTO, Kak Oy/IeT BBIIIOJIHEHO YTCHHE yKa3aHHBIX nBytes
OaiiT wim BO3HUKHET ommuoOka. Eciu mapamerp pOverlapped yka3bBaeT Ha CTPYKTYPY
OVERLAPPED, BBIIIOJHIETCS ACMHXPOHHOE 4YTEHHE, Korja ReadFile () HEMEIIEHHO BO3-
BpallaeT yIpaBieHUE, a IJIsl YCTAaHOBJIECHU MOMEHTAa OKOHYaHUs YTEHUs HY)KHO MPEAYCMOTPETH

CHeluaJbHBIA KO,

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

BOOL WriteFile (HANDLE
LPCVOID

DWORD

LPDWORD

OVERLAPPED* pOverlapped)

hFile,
pBuffer,
nBytes,

pBytesWritten,

®yukiusa Bo3Bpaniaer TRUE, ecnu onepainus BbINOJHEHA ycrnemHo. OcTaabHble mapa-

METpPBI COOTBETCTBYIOT (yHKIINK ReadFile ().

6. J1st mepemerienus GpaiioBoro ykasarens UCIOIb3yeTCs BHI30B:
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DWORD SetFilePointer (HANDLE hFile,
LONG Len,
PLONG plenHigh,
DWORD dwMethod)
HoBoe nonoxxenue ¢ailioBoro ykasarelns 3aaeTcs AByMs IMepeMEeHHbIMU 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 JBOMHOE CIOBO HOBOIO IMOJIOXKEHHs (ailloBoro ykasa-
TeJs, a CTaplliee IBOWHOE CIOBO IEPENacTCs 4depe3 IEPEMEHHYI0, aJpec KOTOPOW yKa3aH Ha
TPETHEM O3ULINH.

3.2. 3apanue. Co3aTh NPUIIOKEHUE, BHIBOSIIEE B CBOE OKHO OJHY KHOIKY CO CTaH-
JApTHBIM BHJIOM U IIOBEIEHUEM M HECKOJIBKO KHOIIOK C HECTaHJAPTHBIM BUIOM M IOBEACHHUEM.
Bce knonkm — ximacca “button”, cruie — BS PUSHBUTTON. HecranaapTHble KHOTIKH JTOJDKHBI
OTJINYATHCA 110 CBOEMY BHELIHEMY BUJY: OHHU JOJDKHBI MEHSTh CBOM BHJI B HAXKaTOM U OTIIYILIECH-
HOM COCTOSIHUM W IPHU HaXKaTHM W OTIIYCKAaHWH BBbIIABaTh 3BYKOBOM curHail. llpu peanmsanuun
HECTaHJAapPTHBIX KHOIIOK CJIENYET BOCIOJIB30BaThCS CO3/IaHUEM IIOAKIACCOB CTAHJAPTHOM KHOII-
KU [P IOMOILY 3aMEHbl CTaHAAPTHON (DYHKIIMU OKHA KHOIIKH Ha HOBYIO.

HosicHeHus1 M yKa3aHMs.

DneMeHT yrpaBieHUs KHONKa. PaccMOTpuM 0COOEHHOCTH Ka)KJIO0ro CTaHIapTHOIO 3Jie-
MEHTA YIPABJIECHUS B OTAEIBHOCTH. MaTepuai 1o KaXxa0My 3JI€MEHTY COCTOUT U3 TPEX 4aCTEM:

- CTWJIY, XapaKTEPHBIE JJIs AJIEMEHTA YIIPABIICHNUS,
- COOOLIEHHUS, TOCTYNAIOIINE B OKOHHYIO (PYHKIIHMIO POAUTENBCKOIO OKHA;
- YIpaBJISIOLUE COOOUIEHUS OT POAUTEIHCKOIO OKHA.

Crumm kHomok. [Ipu coznanuu kHonok QyHkuuelr CreateWindow () MOXHO HCIOJIb-
30BaTh CJIECIYIOLIUE JOIOJIHUTEIBHBIC CTUIIN:

BS_PUSHBU OObIyHast KHOTIKA
TTON

BS_DEFPUS Co3maercst Tak Ha3blBaeMas “KHOIKA 110 YMOJIYaHHIO . DTOT
HBUTTON CTUJIb IPUMEHSETCSA TOJIBKO Ui IUAJOrOBBIX IaHened. Torma mpu

HaxxaTuu KiaBuin Enter ponuTenbckoMy OKHY (IUanory) nocbuiaercs
COOOIIEHNEe O HaXaTUU KHOIKH, UMEIOIIEH ATOT CTWIb. TOJIBKO OHA
KHOIIKA Ha JIUAJIOrOBOM MTAHEIN MOKET UMETh TAKOW CTHJIb.

BS NOTIFY Ecnn xHONKa MMeeT JaHHBIN CTHIIb, POAUTEIBCKOMY OKHY I10-
CBhLIAIOTCS cooOrIeHus BN DBLCLK, BN_KILLFOCUS U
BN SETFOCUS. 3ameTuM, 4TO OCHOBHOE “KHOIIOYHOE” COOOINCHHUE
BN_CLICKED NOCHIJIA€TCSl BHE 3aBUCUMOCTH OT 3TOTO CTHIISL.

BS_OWNERD KHomnka ¢ pacmimpeHHbIMU BO3MOYKHOCTSIMUA OTPHUCOBKH, KOT'JIa

RAW rpaguueckoe OTOOpakeHUE DJEMEHTa CTAaHOBUTCS OOSI3aHHOCTHIO
npuioxenus, a He Windows. KHomka ¢ 3TUM cTHIIeM MOCBIIaeT poau-
TEIbCKOMY OKHO COO00IIEHUS WM_MEASUREITEM, Ipu CO3JaHuU
KHONKH, ¥ WM_DRAWITEM, BCsAKMI pa3, Korja TpeOyercs mepeprcoB-
Ka. OTOT CTHJIb HECOBMECTUM C APYTMMH CTHIISIMHU.

BS MULTIL Ha noBepXHOCTH KHOIKM OTOOpa)kaeTcsi MHOTOCTpOYHAasi Haj-
INE MIUCh, & HE OJTHOCTPOYHAS — KaK B OOJIBIIMHCTBE CITy4aeB.

BS_CENTER LlenTpupoBanue TekcTa Haanucu. HecOBMECTMMO CO CTHIIEM
BS_VCENTER BS MULTILINE.
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CooO1ieHnst OT KHOIOK, TOy4aeMble POAUTENHLCKUM OKHOM. Huke ykaszanbl cooOiie-
HUSA, KOTOPbIE KHOIKA IOCBUIAET CBOEMY POJAMTENILCKOMY OKHY. YacTh M3 HUX SIBISETCSA CaMo-
crostenbHBIMA - Windows cOOOIIEHUSIMH, a Jpyrue NPUXOASAT B COCTaBe COOOIICHHUs
WM _COMMAND. B mocienHeM ciiydae cTapiiee ClIOBO IapamMeTpa wParam COOTBETCTBYET yKa-
3aHHOMY HOTU(HKAITMOHHOMY 3HaYECHHIO:

BN_CLICK Knonka naxara.
ED
(WM_COMMAND)

BN_DBLCL JIBOMHOM IIETYOK JIEBOM KIIABMIIEH MBIIIM HA MOBEPXHOCTHU
K KHONKUA. DTO COOOIIEHUE TeHEPUPYETCS TOJBKO ISl KHOMOK, UMEIOIIUX
(WM_COMMAND)  cruis BS OWNERDRAW.

BN_SETFO Knormnka nomydaer umu TepsieT GoKyc BBOA.
Cus
BN_KILLFOCUS,
(WM_COMMAND)

WM_CTLCO [Tocbutaercss poAUTENBLCKOMY OKHY, KOI'Jla KHOIKE TpedyeTcs Ie-
LORBTN pepucoBaTh cBoil (oH. PoguTensckoe OKHO JOHKHO BEPHYTH JECKPUII-
TOp KUCTHU JJIS 3aKpalIuBaHus QoHa.
WM DRAWI CooO1ieHne reHepupyeTcst TOIBKO NIl KHOMOK, UMEIOLIUX CTHIIb
TEM BS_OWNERDRAW. YBeIOMIISIET O TOM, YTO POJAUTEIHCKOE OKHO JOJKHO
BBINIOJIHUTH Tpaduueckoe oToOpakeHne KHOMKHU. llapamerpsl cooOe-
HUSA:

wParam - UJIeHTU(QUKATOP KHOIIKH
lParam - yka3arenb Ha cTpyKTypy DRAWITEMSTRUCT.
Onucanue nosieu CTpykTypbl CMOTPU B yHKTE 8.2.9.

CooOuieHust 0T pOIUTENIBCKOIO0 OKHA K KHOIKE. POIUTENbCKOE OKHO MOYKET U3MEHHTH
COCTOSIHME KHOIIKH, IOChUIas €l cooOmenne BM _SETSTATE. Eciu napamerp wParam ycra-
HOBJIEH B 3HaueHue TRUE, KHOIIKa MEPEBOJIUTCS C COCTOSIHME “‘Ha)kaTo”, eclii wParam paBeH
FALSE, T0 B cocTosiHue “omxaro”. [lapamerp 1Param Juisl JaHHOTO COOOIIEHUS HE UCTIOb3Y-
€TCs U JI0JDKEeH OBITh paBeH HYIIIO.

Knonku-nepexmouarenn. OOBIYHO MEPEKITIOYATENh HE BBIACNSIOT B CaMOCTOSTEIbHBIN
AIIEMEHT YIIPaBJIEHMSI, & PACCMAaTPHUBAIOT €r0 KaK Pa3HOBUIAHOCTh KHOIMKH, T.€. DJIEMEHT YyIpaB-
JIeHUs], TPEOYIOIIHI HaXKaTHsl.

[Tpu co3manum nepexmouateneii pynkuueii CreateWindow () MOXXHO HCIIOJIB30BaTh
ClIeyIoIre AOMOJHUTEIbHbIE CTHIIN:

BS_ AUTOCHEC Ilepexnroyarenb, KOTOPBIM MOKET HAXOAUTHCSA TOIBKO B IBYX
KBOX COCTOSIHUSIX: BKJIIFOYEHO M BBIKIIIOYCHO.

BS_AUTO3STA Ilepexnroyarens, KOTOPBIA MOXKET HAXOAUTHCA B TPEX COCTOS-
TE HUSX: BKIIOYECHO, BBIKJIIFOYEHO U HEAKTHUBHO.

BS_AUTORADI I'pynna nepexnroyarenei, Ipyu 3TOM TOJIBKO OJHMH U3 IPYIIIbI
OBUTTON MOJKET OBITh B COCTOSSHUH BKJIIOUEHO, BCE OCTAILHBIE - BEIKJIIOUEHEI.

CooOrmienne oT mepekirodareneil. Ponurenbckoe OKHO MOMy4aeT OT MepeKIrovaTenei
panee paccMoTpeHHoe coobmenre BN _CLICKED B coctase WM_COMMAND.

Coo01IeHre OT POUTENHCKOTO OKHA K MEPEKITF0YATEIIsIM.
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1. PonuTenbckoe OKHO ¢ JecKpunTopoM hWnd MOXeET 3alpOCUTh COCTOSHUE MEPEKIIIo-
JaTelsl, KOTOPhI uMeeT uaentudukarop nID, yepes cooOmenne BM_GETCHECK. Hampumep:

int k=SendDlgItemMessage (hWnd,nID,BM GETCHECK,O0,0);

Bo3sBpaiaercss 0o4HO U3 CAEAYIOINUX COCTOSHUN NEPEKITIOYATEINS:

BST CHECKED BKJIFOUEH;,
BST_UNCHECKED BBIKJIFOYEH;
BST_INDETERMINATE HEOIIPEAECIICHHOE COCTOSHUE.

[Tocneanuii Koa 0TBETa MOXKET UMETh TOJIBKO MEPEKII0YaTelb, JIJIsl KOTOPOro ObLT orpe-
neneH cruib BS_AUTO3STATE.

2. Ponurenbckoe OKHO MOKET M3MEHUTH COCTOSHHE NEPEKIII0UaTelis, MOChlias eMy Co-
obmenne BM_SETCHECK, 3HaueHUEe WParam mapamerpa KOTOPOro JOJ/DKHO IPUHHMMATh OJHY
U3 YKa3aHHBIX BBIIIE BEJIWYHMH, a MapaMeTp lParam He UCIOJIb3YeTCs U JIOJDKEH OBbITh paBeH
HYJIIO.

Crpykrypa DRAWITEMSTRUCT.

Crpykrypa DRAWITEMSTRUCT uCIOJIb3YETCS IPH OTPUCOBKE IIYHKTOB MEHIO, a TaKXkKe
JUISL HEKOTOPBIX 3JIEMEHTOB ylpaieHus (cM. noje CtlType B NpUBEACHHON HIDKE TaliuLe),
KOTOpBIC UMEIOT cTHIIb OWNERDRAW. Kak yxe ObUIO CKa3aHo, 3TOT cTUiIb coobrmaer Windows,
YTO OTPUCOBKY HEOOXOAMMBIX 3JIEMEHTOB IPUIOKEHUE OepeT MoJi CBOW KOHTpoJb. O0s3aHHO-
ctpio Windows ocTaeTcs 3amoHeHUE TO0JIed CTPYKTYPBI, KOTOpasi COACPKUT HHPOPMALIUIO, YTO
U KaK HY)XHO nepepucoBarts. [locie 3Toro ykasarenab Ha CTPYKTYpy Iepeaaercs: B pyHKIUIO po-
JTUTEIHCKOTO OKHA Il 00pabOTKH. 3aMeTUM, YTO OKOHHAs (DYHKIHSA OYyAET MOIY4aTh CHMOIbKO
coobmennii WM_DRAWITEM, ckonbko nynkmos TpeOyeTcs nepepucopatsb. Ilepeuncaum gomyc-
THMBIE 3HAYEHHUS JUIS TIOJIEH CTPYKTYpHI:

CtlTy Omnpenensier TUN DJIEMEHTa YIPABICHMS, KOTOPBIM MMEET CTHJIb
pe OWNERDRAW:
ODT_MENU MEHIO;
ODT_BUTTON KHOIIKA,
ODT_ LISTBOX OOBIYHBIN CITHCOK;
ODT_LISTVIEW pacIIupeHHbIN CIIMCOK (Win32);
ODT_COMBOBOX KOMOMHHPOBaHHBIN CIIACOK;
ODT_STATIC CTaTUYECKUI TEKCT;
ODT_TAB HaOop 3aknaaok (Win32).
CtlID UICHTHPHUKATOP DJIEMEHTa yIpaBJIEHHUS.
He ncnions3yercs aii MeHro.
itemI HOMEp IyHKTa MEHIO WJIM 3JIEMEHTa CIMCKOB, KOTOpbIE TPEOYIOT Imepe-
D PHCOBKH.
itemA Omnpenensier TUI NEPEPUCOBKHU:
ction ODA_DRAWENTIRE nepeprcoBKa BCETO IMyHKTAa,
ODA_FOCUS MyHKT UMeeT (QOKyC  BBOJA;
ODA_SELECT IIYHKT SIBJISIETCS BHIOPAHHBIM.
itemS CocTostHue MyHKTAa:
tate ODS_DEFAULT 00OBIYHOE COCTOSIHHE;
ODS_FOCUS MMeeT doxyc BBO/JIA;
ODS_GRAYED HeJOCTyIEeH (TOJIBKO T MEHIO);
ODS_DISABLED HEJIOCTYIICH (TOIBKO JUTSt MEHIO);
ODS_CHECKED OTMEYCH (TONBKO TUTSI MEHI0);

ODS_SELECTED BbIOpaH (TOJIBKO JUISl MEHIO).
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hwndI Jeckpunrop dJIEMEHTA YIIPaBJICHUSA.

tem He ucnone3yercs 11t MeHIo.

hDpC JlecKkpunTop KOHTEKCTa OTOOPaKEHHS.

rclte Crpykrypa RECT, orpaHM4MBaroIias MpsIMOYTOJIbHYIO 001acTh, KOTO-
m past TpeOyeT epepruCcOBKH.

itemD JIBOIiHOE CIIOBO, aCCOIIMUPOBAHHOE C TAHHBIM ITYHKTOM.
ata

3.3. 3apanue. Hanmcath ABYXIIOTOKOBYIO MPOrpaMMy — TpEHaXep paOdOThl HA KIIaBHATY-
pe. Uepes ompeeneHHbIl HHTEpBal BpeMeHHU (IIOCTENEHHO YMEHbIIAIOUIUICS) MporpaMmma Bbl-
BOJIUT B OKHO CITy4aifHbII CUMBOJI. DTO JOJDKEH JAenarh padouuii motok. [loap3oBarens 1omkeH
Ha)XMMAaTh COOTBETCTBYIOIIME KJIABUIIYU KIIABUATYPHI, CTApasCh YCIETh 32 BHIBOJAOM CHMBOJIOB
Ha dkpaH. MHTepdelic ¢ moap3oBareneM J0KEH pealn30BbIBATHCS B TJIABHOM MOTOKE. J{7st Xpa-
HeHUs MHGOpPMAIlUU O BBIBEJCHHBIX CHMBOJIAX HCMOJIb30BaTh TAKyI CTPYKTYPY HaHHBIX Kak
ouepenp.

HosicHeHus1 M yKa3aHMs.

B onepanmonnsix cucrtemax Ha 0aze Win32 opraHu3oBaHa blmecHAIOW A MHO203A0a -
nocms (Multitasking) — 3To crMOCOOHOCTH OMEPALMOHHOM CHCTEMBI BBIIMOJIHATH HECKOJIBKO IPO-
rpaMM OJHOBPEMEHHO. B OCHOBE 3TOr0 MpUHIMIIA JIGKHUT HUCIOIH30BAHNE ONMEPAMOHHON CHC-
TEMOM anmapaTHOro TaiiMepa JIsl BBIICICHHUS KBAHTOB BPEMEHH JUIS KaXKJI0TO U3 OJHOBPEMEHHO
BBITIOJIHSAEMBIX TTpoIieccoB. Eciii 3TH OTpe3ku BpeMEHHU JTOCTATOYHO Majbl, U MalluHa He mepe-
Ipy’KE€Ha CJIMIIKOM OOJIBIIUM YHCIOM MPOTrpaMM, TO MOJIb30BATENI0 KaXKETCsl, YTO BCE ITU MPO-
TpaMMBbl BBITTOJTHSIOTCS MapauIeIbHO.

MHoro3agauHocTh, peann3oBaHHas B Winl6, He Obuta BeITecHAOLEeH. OHa HCIONb30Ba-
Jla CUCTEMHBIH TaiiMep IUTsl TEPHOAMYECKOTO IPEPHIBAHMSI BBITIOJTHEHUS OJHOH 33/1a4H U 3aITyCKa
npyroii. Kak 310 6b110 peanuzoBano? IlepekitoueHne Mexay 3a1adaMy MPOUCXOANUIIO TOJIBKO B
TOT MOMEHT, KOTJla OJIHa MpOorpaMMa 3aBepiiajia 00padoTKy COOOIICHHUSI W BO3Bpalllaia yrnpas-
nenre Windows. Takyto HEBBITECHSIOIYIO MHOT033aYHOCTh Ha3bIBAIOT TaKXKE KOONEPaAmueHou
MHO0203a0a4HOCMbI0 TIOTOMY, YTO OHa TPeOYET HEKOTOPOTO COTIIACOBAHMS MEKIY MPHIIOKCHHSI-
MU — OJIHa MpOorpaMMa MorJia napajn3oBaTh paboTy BCeil cUCTeMBl, eciu el TpeOoBaIoCh MHOTO
BpeMeHU sl 00pabOTKH COOOIIEHHUS.

32-x pazpsaaHbie Bepcur Windows KpoMe MHOT0331a4HOCTH MOAJIEP>KUBAIOT €lle U MHO-
economounocms (Multithreading). MHOTONOTOYHOCTH — 3TO BO3MOYKHOCTH MPOrPaMMbI CaMOM
ObITh MHOT0331a4HON. [IporpamMma MoXxeT ObITh pa3jesieHa Ha OT/JeNIbHbIE MOTOKU BBITIOJTHEHUS
(threads), KOoTOpBI€, BBIOIHSIOTCS MapajlieIbHO.

Wtak, MHOrO3ajauHas ornepanroHHas cucreMa o0ecreynBaeT OJHOBPEMEHHOE UCTIONIHE-
HUE JIBYX WU O0Jiee MPUIIOKEHUH 3a CYET BBIIEICHHUS KaXKI0W U3 HUX MPOIIECCOPHOTO BPEMEHH.
MHOrOIOTOKOBOCTh K€ IMOJPa3yMeBaeT HCIIOJIb30BAaHHE HECKOJIBKMX MapayljiebHBIX MOTOKOB
BBIYMCIIEHUM, OTHOCSIIIIMXCS K OJTHOM MPUKIAHON MporpaMmMe.

Takum oOpa3oM, uctuHHass Win32 mporpamMma — 3TO COBOKYIHOCTh OJHOTO Ipolecca
(process) U HeckoibKUX MOTOKOB (threads). /lpoyecc — 3T0 ncHONHAEMBII MOAYNb, KOTOPOMY
Windows BblA€IS€T MaMATh U APYTHe CUCTEMHBIE pecypchl. [lomok — 3TO MOCIeI0BaTEIbHOCTD
UCTIOTHAEMBIX KOMaH]I. [Iporecc MOKET COCTOATh M3 €AMHCTBEHHOTO TOTOKA, a MOXET CONep-
KaThb UX HECKOJbKO. M Ha mporecchbl, 1 Ha MOTOKU PACIpPOCTPAHIETCsl BHITECHSAIONIAsT MHOT03a-
JAaYHOCTh. B pe3ynprare oTmagaeT HEOOXOIUMOCTh BCTPAMBAHUS B KaXKIYIO MPHKIAIHYIO TPO-
rpaMMy MeXaHH3Ma yCTYINKH yIpaBlieHHs, Kak 3To 0bu10 B Winl6, obecneunBaromiero Boljesne-
HUE MPOLIECCOPHOTO BPEMEHH JPYTrUM Mporpammam. BMecTo 3Toro, B OnepanmoHHBIX CUCTEMax
Win32, peann3oBaH CIOXKHBIH MEXaHU3M TUCIETYEPU3AINH, 00ECIICUNBAIOUINA TPUHYAUTETb-
HOE MpepbIBaHUE, WIH, IPYTUMH CIIOBaMH, BBITECHEHHUE aKTUBHOI'O IMOTOKA B TOT MOMEHT, KOI'/la
HACTYIIAET OYepe/lb IPYroro. ITO MPUBOAMT K OoJiee 4eTKOKH 00padOTKe MHOT03aIaYHOCTH: TIPU
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OJIHOBPEMEHHOM HCIIOJTHEHUU HECKOJBKHX IPOrpaMM MpPOLIECCOPHOE BPEMs paclpeneisieTcs
MeXJ1y HUMU 0oJiee TOCIeI0BaTEeNIbHO U YIIy4IIaeTcsl OTKJIMK IpOorpaMM Ha BBOJ. UyBCTBUTEINb-
HOCTb PEaKlUU MPOrPaMMBbl SBIISIETCS €€ BaXKHBIM MOKa3aTeeM, MOCKOIbKY MEPBOE, YTO MOMe-
YaeT MOoJIb30BaTeNb [IPH HEBEPHOU paboTe OJHOM M3 MpOorpaMM, — 3TO BsIas peakius Ha MaHU-
MYJIALUHA C MBIIIBIO WK KJIABUATYPOM.

3aMeTuM, 4TO pacrpeensis MPoLecCOPHOE BPeMsl CpeI HECKOJIbKUX MMOTOKOB, OMepalu-
onnble cuctemMbl Windows 95/98 wim OS/2 co3MaloT WIUTIO3UIO0 MAPAILIEIBHO MPOTEKAOIINX
noTokoB. Toapko Windows NT npu Haau4uy HECKOJIBKHX IPOIECCOPOB JIEHCTBUTEIBHO 00pa-
0aThIBaET ATH MOTOKH OJIHOBPEMEHHO, BBIJICISIS HA OOCITYKMBAHUE KaXI0T0 U3 HUX CBOU COOCT-
BeHHBIN npoueccop. [lonobHoe siBIeHNE UMEHYETCSI CHMMETPHUYHON MYJIbTHIIPOIIECCOPHON 00-
pabotkoii (SMP).

B Win32 peanuzanust GoHOBBIX ACHCTBUM, HaIpUMeEp, MeYaTh JOKYMEHTA, HE MPECTaB-
asieT ocoObIX TpyaHocTei. Coznmaercs pabounii IOTOK, €TMHCTBEHHOE HAa3HAYCHHE KOTOPOTrO —
9TO BBINOJHEHUE 3TUX caMbIX (HOHOBBIX AeiicTBuil. [Ipu paboTe moToka onepalroHHas cucTeMa
NEPEKITF0YaeTCsI ¢ TOTOKa 00pabOTKM BBOJA MOJIb30BATEN HAa (DOHOBBINM MOTOK M 00paTHO. boee
TOT0, Takasi 00paboTKa MPOUCXOTUT C MAKCUMAIBbHOUN 3()PEeKTUBHOCTHIO, MTOCKOJIBKY KOT/ia TMo-
TOK JIJIs1 OOCTY>KMBAaHHS BBOJIa HAXOAUTCS B OKUJIAHUHU, JIbBUHAS JIOJISI TIPOLIECCOPHOTO BPEMEHU
BbIIENseTCsl (POHOBOMY MOTOKY. HO, Kak TOJNBKO MOJIb30BaTENh HAKUMAET KHOMKY Ha KJIaBHATY-
pe WM JIeNaeT MIETYOK MBIIIBI0, 00paboTKa OHOBOTO MOTOKA MPHOCTAHABIMBACTCS, M YIIPaB-
JIeHHE TepeaaeTcss MOTOKy BBoja. [IporpamMma pearupyeT HEMEAJEHHO Ha BCE BO3HUKAIOIINE
BXOJISIIIIAE COOOIICHUSI.

Jucneruepuszannsi HOTOKOB

OCHOBHBIM (h)aKTOPOM, YUUTBIBAEMBIM IPU AUCIETUEPU3ALNH, CIYKHUT HPUOpUMEm Bbl-
noHeHus Kaxaoro noroka. B Win32 kaxxaomy nmoToky nIpuCBauBaeTCsi CBOM MPUOPUTET - YUCIIO
ot 0 10 31; uem Gosble yncio, TeM Bele npuoputet. [Ipuopurer 31 pesepBupyercs moja oco-
OCHHO KPUTHYHBIC OTIEpaIM{, HApUMep, TPHEM JIaHHBIX B pealbHOM pexume Bpemenu. [Ipu-
oputer (0 Ha3Ha4yaeTCsl ONEPALMOHHONW CHUCTEMOW HEKOTOPhIM BTOPOCTENEHHBIM 3aJayaM, BbI-
MOJIHEHUE KOTOPBIX MPOUCXOIUT B TO BPEMs, KOI/Ia HET JIPYrux 3ajad. boJabIIMHCTBO MOTOKOB
paboTaroT ¢ NpuopUTETOM B Iuana3one oT 7 a0 11. Kaxxaple HeCKoIbKO MUIIITMCEKYH/T IUCHET-
Yyep ONepallMOHHON CHUCTEMBbI IIPOCMATpPHUBAET BCe padOTaolIUMe B CHUCTEME MOTOKH M MepeaaeT
yIpaBJIeHUE B COOTBETCTBUU CO CJIEAYIOIINMH MpaBUIIaMU:

1) npouieccopHoe BpeMsl BBIAENSETCS MOTOKY C HAUBBICIIUM TPHOPUTETOM;

2) eciii MOTOKOB C OJJUHAKOBBIM NPHOPUTETOM HECKOJBKO, TO YIpaBJICHUE MEpeaaeTcs
TOMY, KOTOPBIH IIPOCTauBAET JOJIBIIE IPYTHX;

3) MOTOKM C HU3KUM IIPHOPUTETOM HHUKOTIa HE BBITECHSIOT MIOTOKHU C 00JIee BEICOKUM.

31ech MOXKET BOZHMKHYTH Borpoc. Eciii B cucteMe MpUCcyTCTBYET MOTOK C IPUOPUTETOM
10 u ¢ mpuopureroM 9, TO 10 BHIOJHEHUS IIOTOKA C IPUOPUTETOM 9 N1€10 HUKOI1a HE JOWIET?
Her, sTo He Tak. He 3a0biBaiiTe, uto Windows 310 coObITHITHAs oneparonHas cucrema. Korma
ouepeab coOOIIeHHH moToKa ¢ mpuoputeToM 10 mycrta, OH MepeBOAUTCS B COCTOSHUE 0XKUaHUS,
JI0 TIOJy4YeHHs] HOBBIX cooOuieHuil. [lpu aTtom o6pabaThiBalOTCSl TOTOKK ¢ OoJjiee HUZKUM IpH-
OpUTETOM, a IPHUOCTAHOBJIEHHBIM MOTOK HE IOJYy4aeT MPOLECCOPHOE BpeMs JO MOMEHTA €ro
aKTHBM3AllMM B OTBET Ha Kakoe-mubo coOwiThe. HyXHO ckazarh, 4TO OOJBIIMHCTBO IOTOKOB
IPOBOJUT JJUTEIHHOE BpEMsI Kak pa3 B COCTOSIHMM OXHJIaHUS BBOJAa HOBBIX cooOIIeHH. B pe-
3yJIbTaTe MOUYTH BO BCEX CIyYasiX, KpOME SKCTpEeMaJbHBIX, 1aXe MOTOKHU ¢ mpuopurerom 0 momy-
YaroT JOCTATOYHO BPEMEHHU.

Otcrofia BBITEKAET BBIBOJ: HE CTOUT CTPEMHTHCS MOAHSTH MPHUOPUTET MOTOKOB COOCT-
BEHHOT'O MIPUJIOKEHHUS C LENbI0 UX Oosiee ObICTpoii paboThl. DTO, HABEPHSIKA, MPUBEIET K 00paT-

HOMY A dekTy.

[TpoGaeMbl MHOTOTIOTOYHOM TEXHOJIOTHH
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ApPXUTEKTYpa MHOTOIIOTOYHOTO MPUIIOKEHHUS OOBIYHO BKIIIOYAET TJIaBHBIM MOTOK MpPO-
rpaMMBbI, KOTOPBIN CO3/1aeTCsl aBTOMATHUECKHU MIPH 3aIllyCKe MCITOIHsAeMOro Moayis. OH co3aaer
BCE OKHA M COOTBETCTBYIOIIME UM OKOHHEBIE MPOIICIYPHI, a TAaK:Ke 00padaThiBacT Bce COOOIIECHUS
JUIst 9THX OKOH. CJIe10BaTeIbHO, INIABHBIN IOTOK JOKEH HMETh LMK 00pabOTKH COOOIIEHHUI.

Bce ocranbHbIe TOTOKH SBISIOTCS PAa0OYMMHU M CITYXKaT JJIsl PeIICHUsT HEKOTOPBIX (POHO-
BbIX 3a1a4. OHM HE MMEIOT OKOHHBIX MPOLEAYP U, 3HAYHUT, HE 00pabaThIBAIOT COOOIICHHMS OIIe-
paroHHO cucTteMbl. TakuMm 00pa3oMm, pabodre MOTOKM HE BBITIOJNHSIOT 337a4, CBS3aHHBIX C
10JIb30BATEIbCKUM HHTEPHEHCOM.

Bce MoToku SIBJISIOTCS YacTAMHU OJHOTO IIpoIlecca, II03TOMY OHHU pa3eisioT BCE €ro pe-
CYPCBI, TAKHE KaK MMaMsATh, OTKPBIThIE (Daiiibl U mpouee. II0CKOIBKY MOTOKU pa3AessioT IaMsTh,
OTBC[[GHHYIO HporpaMMe, TO OHU paSI[eJISIIOT N CTATUYCCKUC HepeMeHHBIC HpI/IJIO)KeHI/IH. OI[HaKO
KaX/Iblii [TOTOK MMEET CBOM COOCTBCHHBIM CTEK, T.C. aBTOMATHUYCCKHE MEPEMEHHBIC SBIISIOTCS
YHUKAJIBHBIMH JUTSI K&K0T0 TOoTOKa. KaX/Iblif MOTOK Tak)kKe UMEET CBOE COOCTBEHHOE COCTOSIHUE
IpOIIECCcopa, KOTOPOE COXPAHSIETCS U BOCCTAHABIMBACTCS NP MEPEKIIOUCHUH MEXK Ty TOTOKAMHU.

TGXHOHOFI/HI HpOFpaMMPIpOBaHH?I JJIA pa331/1T0r0 MHOI'OIIOTOYHOTI'O HpI/IJ'IO)KCHI/IH — camai
CJIOKHAs 3ajlaya, ¢ KOTOPOW MPUXOAHUTCs cTankuBaThes Windows mporpammucty. Ee cyTth co-
CTOUT B TOM, UTO B CUCTEME C BBITCCH?[IOHICﬁ MHOT03a1a9HOCTBIO IIOTOK MOXKET 6I)ITI> HpepBaH B
Jr000M MOMEHT JUIsl MIEPEKITIOYCHUST HAa IPYrod MOTOK, CJI€J0BATEIbHO, MOKET MPOU3OUTH HE-
KOHTpOJII/IpyCMOG HpI/IJIO)KeHI/ICM B3aHMOZIeI>'ICTBHC Me>1<11y ABYMsI II0TOKaMHu, KOTOpOC 6y,[[eT HEC-
JKenaTelIbHBIM.

Co3nanue paboyero noToka
B nepByro ouepenp Hy)KHO HamucaTh Tak Ha3bIBAEMYIO “DYHKIHIO pabo4yero moToka’,
TEJI0 KOTOPOI M CONEPXKHT OIEpaLliH, BBINOIHIEMbIe pabounM noTokoM. [IpoToTun ¢yHKIMH
OJIMHAKOB TSI BCEX TTOTOKOB
DWORD WINAPI ThreadFunc (LPVOID pData);

Umst pyHkuuu pabodero moToka HE UMEET 3HAYEHUS, [TOCKOJIbKY, KaK U JJIi OKOHHOM
npouenypsl, Windows ucrnoinb3yer ee ajapec, a He uMs. Bece pyHkiuu pabouero nmoroka UMeEOT
TOJIbKO OJIMH mapameTrp tuna LPVOID. CienoBaTenbHO, YTOObI NepeaaTh B (DYHKIIMIO HECKOJIb-
KO IapaMeTPOB U3 BBI3BIBAIOLIETO MpPOIEcca, HYKHO OMPEEIUTh COOCTBEHHYIO CTPYKTYpY, 3a-
IIOJIHUTE I10JI U IIepenaTh ee aapec yepes3 pData.

OcobeHHoCTh QYHKIIMU pabOUYero MOTOKa COCTOUT B TOM, YTO MPHU BBIXOJIE U3 HEE NOMOK
aAsMoMamu4ecKy 3aeepuiaencs.

Hcnonp3yiiTe UMEHHO 3TOT MYTh /Il OKOHYaHUs pabo4yero moToka, a He MPUHYIUTENb-
HOEe 3aBeplueHue udepe3 cnenuaibHble ¢pyHkunu Win32 APL DTo MoxeT ObITh MCTOYHUKOM
TPYAHOYJIOBUMBIX OIIMOOK MEKIOTOKOBOTO B3aMO/IEUCTBUS.

HenocpencrBennoe coznanue pabodero moToka MPOUCXOAUT B MOMEHT Bbi3oBa Win32
API pynkiun CreateThread (), koTopasi UMEET MPOTOTHIL:

HANDLE CreateThread (
SECURITY_ATTRIBUTES* pThreadAttr,
DWORD dwStackSize,
THREZ—\D_START_ROUTINE* pThreadFunc,
LPVOID pData,
DWORD dwFlags,
LPDWORD pIdThread) ;

[TepBoliii mapameTp OOBIYHO HE MCIONIB3YETCS U paBeH NULL, BTOpPOI — ompeAenseT pas-
Mep cTeka ans pabodero nmoroka. Eciau o pasen 0, Windows cama omnpenensieT He0OX0 UMbl
pasmep. TpeTuit mapameTp — 3TO yKaszaredb Ha (YHKIMIO pabovyero moToka, a YeTBEPThIA — yKa-
3arenb 0JI0Ka mamsTH, KOTOphIi OyaeT nepenan B ThreadFunc (). ®nar aktuBuzanuu pado-
4ero MmoTtoka oObIYHO paBeH 0, 4TO O3HA4YaeT HEMEIUICHHBIN 3aIlycK MOoToka. Yepes mocnenHuit
yKazaTenb OyJeH BO3BpaIleH WIASHTHU(UKATOP CO3MaHHOrO motoka. OgHaKo OONBIINN HMHTEpPEC
MIPEACTABISIET JECKPUIITOP MTOTOKA, Bo3Bpaliaemblid pyHkinueii CreateThread (). On mo3Bo-
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JISIET BBI3BIBAIOLIEMY IIPOLIECCY IIPOBOAUTH HEKOTOPBIE MAHMITYJISLIMU C 3aIyLIEHHBIMU IIOTOKa-
MH.
Hwxe npencrasien (pparMeHT Ko/1a, BBITOTHSIOMINHN 3aITyCK pab0overo moTokKa:

HANDLE hThread;

DWORD idThread;
THREAD PARAM params;
// e
hThread = ::CreateThread (NULL, 0, ThreadFunc,
&params, 0, &idThread) ;

if ('!hThread) {
// OO KM/ co3maHua IoTOKa

}

3nece THREAD PARAM — HEKOTOpast CTPYKTYpa, KOTOpast ONPEAEIACTC B IPUIIOKEHHH.
OHa cIy>XuT JJIs Iepeaud Habopa mapaMeTpoB B (YHKITUIO TTOTOKA.

OTOT (PparMeHT COACPKUT NOTEHIMATIBHYIO OIIMOKY, CYTh KOTOPOil 00BsSCHEHA HIDKE.

[Tpu BbIXOZE M3 OJIOKA, 3aITyCTUBIIETO MOTOK, MPOUCXOIUT pa3pylIeHUE JTOKAIbHBIX Te-
peMmeHHbIX params U hThread. Ho yxe 3anylieHHbli IOTOK HE MOXET “3HaTh’ 00 3TOM, OH
IIPOJIOJDKAET M0JIb30BAThCs ITaHHBIMM U3 0JI0Ka nmaMaTu, kotoporo yxe Het! Ilocnencrsus atoro
— HEIPEACKa3yeMBbl.

Heckpuntop hThread HeoOXoauM Al KOPPEKTHOTO OCBOOOXKICHUS PECYPCOB MOTOKA
MOCIIE €r0 3aBEPIICHUS CIEAYIOIIUM 00pa3oM:

CloseHandle (hThread) ;

Bpixo0M M3 CIOXKHMBIICHCS CUTYyallMu SIBJISETCS OOBSBICHHE MapaMeTpoOB params U
hThread kak 100aTbHBIC WM CTATUYCCKIE IEPEMCHHBIE.

Opranu3anus B3auMoJIeCTBUS TTOTOKOB

Kax YK€ OTMCYAJIOCH, I'NIaBHAs TPYAHOCTb TCXHOJOIMH MHOTOIIOTOKOBOI'O MpOrpaMmMmu-
pPOBaHUS — TO OpraHU3aIMsl B3aUMOJEHCTBUS MOTOKOB. IIpuinoxkeHue 10MKHO UMETh BO3MOXK-
HOCTb JYIUIEKCHOTO0 0OMeHa mHpopMaluei. 9TO 03HAYaeT, YTO JaHHbIE JOJKHBI IepeaBaThCs
Kak OT pabouero noToka K Mpoleccy Wid, JpyruMH CJIOBaMHM, B TJIaBHBII OTOK, TaK U B 0OpaT-
HOM HarpaBJICHUH — OT MpoLecca B padOYHii MOTOK.

Pabouwnit motok — mporecc

C mepBbIM HampaBlIeHUEM B3aMMOJEHCTBHS OCOOBIX TPYJHOCTEH HE BO3HHUKAeT, MO-
CKOJIbKY 371eCh paboTaeT Mochlika coobmeHnid. HamoMuum, 4To riaBHBIM NOTOK MMeeT (QyHK-
IIUI0 OKHA U, CJIEZIOBATENIbHO, MOXKET MPUHUMATh COOOLIeHHs oT pabouero moroka. Ho kakue
coobmenus? B 3aronosounom ¢aiine windows . h onpenenena koncranrta WM_USER, KoTopas
SBIISIETCS BEPXHEH rpaHuIieil cooOmeHmii, ncronb3yembrx Windows uis ci1y>keOHbIX Lenel. I1o
O3HA4aeT, 4To Bce UCTHHHBIE Windows coOOIIEHNs UMEIOT HOMEpa, MeHbIue yeM WM_USER.
CnenoBarenbHO, /Uil CBOUX BHYTPEHHUX IieJiel MPUIIOKEeHHEe 0€30IacHO MOXKET HCIOJIb30BaTh
coobmenus co 3HaueHneM WM _USER+n, rae n>0. IIpu 5TOM onepannoHHOM CHCTEMOH rapaH-
THPYETCsI, YTO ATO HE MPUBEACT K HEXeIaTeIbHOMY 3P dEeKTy KOUIU3UU COOOIICHHH, T.€. Hall0-
JKEHUIO OJJTHOTO Ha JIpYyroe.

Kak otnpaBisth co0O1IEHNS — CHHXPOHHO WM acUHXpoHHO? OTBeT enucTBeHHBINA. Crie-
JyeT UCHOJIb30BaTh MOIbKO aCUHXpOHHYIO Tiepenady uepe3 (pyHknuio PostMessage (), noa-
pa3ymeBasi, YTO B JIF0O0H MOMEHT paboTa MOTOKAa MOXKET OBITh IIPEpPBaHa.

[Ipomecc — paboumit mOTOK

PaccMOTpuM TUIIMYHBIE CUTYaLUN.

Pabounii moTok MomKeH HavyaTh 00pabOTKY HEKOTOPHIX JAaHHBIX TOJIBKO MOCIE TOTO, KaK
3TH JaHHbIe OyIyT NOJATrOTOBJIEHBI IpYTUM noTokoM. Kak yBetoMUTh pabouHii MOTOK O TOM, YTO
nH(popmaIus yxe roroBa K o0padboTke?
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B cuiy kakux-nun6o npudrH, pabodrii TOTOK TOJKEH HEMEAJIEHHO 3aBEPIIUTh CBOIO pa-
6oty. Kak coobmuth emy 00 3TomM? KOHEYHO, MOKHO HCIIOJIB30BaTh MPUHYAUTEIBHOE CHATHE
MOTOKA, HO ATO, KaK MPaBUJIO, IIPUBOINUT K HEXKEIATEIbHBIM TOO0YHBIM d(dheKTam.

[TomoGHBIE TPUMEPBI MOXKHO MPOJIOIKATh, HO YXKE SICHO, YTO pabOUYUil MOTOK HE MOXKET
MPUHUMATH COOOIIEHUS, T.K. OH HE UMEEeT (PYHKIIMH OKHA.

1. Jlyist KOOpIMHAIIMYU ACUCTBHIA MIOTOKOB B TAKOTO pojia cuTyanusx B Win32 mpeaycmMoT-
peHbl crenuanbHble gopmel cunxporuzayuu. OIHOM U3 Takux (OpM SBIAIOTCS COOBITUS
(events). OOBEKT COOBITHE MOXET HAXOIUTHCS TOJIBKO B JIBYX COCTOSHHSX: YCTaHOBJICHO M
copomreno. Cam no cebe 00BEKT COOBITUE HE MPEICTABISIET HHTEpeca, OH UCIOIb3yeTCs TOJIbKO
B KOMOMHAIIMH CO cTieNUaTbHBIMU Win32 ¢ghynxyusmu odcudanus.

Jeckpuntop Ha 00BEKT COOBITHE BO3BpaInaeT GyHkius CreateEvent () :

HANDLE CreateEvent (
SECURITY_ATTRIBUTES* pEventAttr,
BOOL bManualReset,
BOOL bInitialState,
LPCTSTR lpName); //TOJIbKO 0Jid PAa3HHX [IPOLIECCOB

3nech: ykazarenb pEventAttr, kak mnpaBuwio, paBeH NULL; nepemenHas
bManualReset onpezenser pexuM ynpasiieHus: coObITueM — BpyuHyto (TRUE) uiau aBToMa-
tudecku (FALSE); mepemeHHass bInitialState 3amaer crapToBoe COCTOSIHUE OOBEKTa —
ycranoByieHO (TRUE) miu coporieHo (FALSE).

CoObITHe MOXKET ObITh IMEHOBAaHHBIM, TOT/Ia MapaMeTp lpName J0JDKeH yKa3blBaTh Ha
KOHCTaHTHYIO CTPOKY. DTO MMsI MUCHOJB3YyeTCs B clydae, Korjaa TpeOyeTcsi CHHXPOHH3UPOBATh
JBa Wiau Oojee mporeccoB. s B3auMoAEUCTBHUS Mpoliecc — pabouuii MOTOK JaHHOE UMs HE
TpedyeTcs, MO3ITOMY MOXKHO KCIOIh30BaTh NULL yKa3aTelb.

Hanmomuum, uto Bce co3naHHble WM OTKpbIThie Windows 0OBEKTHl TPEOYIOT 3aKpBITUS
byHKIMEH:

CloseHandle ( (HANDLE) hObject) ;

KOFHaOTHaﬂaGFHeO6XOﬂHMOCTBBID(HCHOHL3OB3HHH.

2. BTopo#l TpyAHOCTBIO MEXITOTOKOBOT'O B3aUMOACHUCTBUS SBISETCS AOCTYI K pasjernse-
MBIM JIaHHBIM. JlommycTHM, OJMH TMOTOK MOIUGUIMPYET KaKUe-TO JaHHBIE, a B ATO )K€ BpeMs
BTOpOH MOTOK MX 4nTaeT. Eciiu nepBblif MOTOK HE 3aBepIIni CBOU W3MEHEHHsI, TO BTOPOH MOJYy-
YUT HeBEepHBIC 3HaUCHH. Hanmmydmmii coco0 nmpenoTBpaTHTh TaKyl CHTYaIlUIO0 — 3TO HCIOIb-
30BaHMe KPUTHUECKUX CeKIMii (critical sections), KOTOpble MpeACTaBIAIOT cOO0H pa3zensl Koja,
BO BPEMs BBINIOJHEHHUSI KOTOPOTO TEKYIIMH MOTOK HE MOXET OBITh MpEpBaH, a BCE OCTAJIbHBIE
NEPEBOJIATCS B COCTOSTHUE OKUIaHUS.

Kputndeckas cexius 10hKHA OBITh MPOMHHUIIMATH3HPOBA, TIOCIE Yer0 (QyHKIIHS

EnterCriticalSection (&cs);

HaqHHaCTKpHTHQCCKyK)CCKHHK)CS,aipyHKHHH

LeaveCriticalSection (&cs);

3aBepmiaer ee. [Ipu aToMm Windows rapaHTHpyeT, 4TO KOJ NMPOTrpaMMbl, 3aKIFOYEHHBII
MEX/y 3TUMH JIBYMsI BBI30BaMU OY/IET BBIMOJHATHCS KaK Obl B MOHOIIOJBHOM pEXHME, T.€. TO-
IJ1a, KOT/Ia OCTAJIbHBIC TIOTOKH TAHHOTO TPHIIOKEHHSI OYIYT «3aMOPOKEHBDY.

3. Cnenyer ynmoMsiHyTh O TPEThEU TPYJHOCTH, KOTOpask CBA3aHA C TUHAMUYECKUM 3aXBa-
TOM MaMATH B paboyeM MOTOKe. DTa mpodieMa MposABISETCS TOT/a, KOTJa, BOSHUKAeT HeoOxo-
JMUMOCTh UMETh MTOCTOSIHHYIO 00JIaCTh MaMATH, VHUKAIbHYIO 015 Kaxcoozo nomoka. Win32 API
MPEIOCTaBIsACT P (YHKIUN, TOJACPKHUBAIONINX TaKyHO CHCHH(PUYECKYIO MaMsATh, KOTOpas
Ha3bIBACTCs JIOKATLHON mamsAThI0 moToka (thread local storage mnmm TLS). OgHako mydmmm pe-
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LICHUEM CIIEAYET IIPU3HATh IEPECMOTP AJIITOPUTMA PELICHUS 3a7a4d, U IOJHBIM 0TKa3 OT TAKOT'O
3axBara B IIOTOKE.

OO01ast cxema B3auMOJICHCTBHS TIOTOKOB
PaccmoTpum 00m1yro cxemy B3aMMOACWCTBUS TJIABHOTO M pabodero moTokoB. Ompene-
JUM CTPYKTYpY SWT, KoTOpasi OyzeT nepenaBaThesi B PyHKIMIO pabodero moToka Kak napamerp:

struct SWT {
HANDLE hevBeg; // coBriTHE Haugasa
HANDLE hevEnd; // coBriTHE 3aBepleHnus
CRITICAL SECTION csy;
// IOMOJIHNATEJIb HEIE roJis

}i

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

B raBHOM moToke OOBSBIAIOTCS NIBE cTaTWdyeckue nepemeHHbie swt u hThread, a
TaK)K€ MPOBOJIUTCS MHHUIMAIM3AIUS KPUTHUYECKOM CEKIIUU M CO3JaHUuE OOBEKTOB COOBITUN ISt
yrpapieHus: pabouyuM noTokoM. O0a coObITHS HCTIONB3YIOT "pydyHOe" U3MEHEHHE COCTOSHUS U
IIEpBOHAYaJIbHO YCTaHOBJIEHBI B "cOpoleHo".

static SWT sSwt;
static HANDLE hThread;

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

InitializeCriticalSection (&swt.cs);
3arem 3amyckaeTrcs paboumii MOTOK ¢ obOciyxuBamomeil ¢pynkuueii ThreadFunc (),

KOTOpOﬁ B Ka4CCTBC MMapaMeTpa MepeaacTCsa yKa3aTejib Ha CTPYKTYPY swt.

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

[Tocne 3Toro, BO3MOXKHO B JpyroM o0paboTuyrke (PYyHKIUHU INIABHOTO OKHA MPHIIOKEHHUS,
ycTaHaB/IMBaeTcsl coobiTe hevBeg, uTO ABISETCS CUTHAJIOM paboueMy MOTOKY K Hadaly HUc-
MOJIHEHHUSI CBOETO KOJa.

SetEvent (swt.hevBeg); // CoOGBTME YyCTaHOBJIEHO

Teneps paccMoTpuM (QyHKIMIO pabodero moToxa

DWORD WINAPI ThreadFunc (LPVOID pData)
{

// npeobpasyeM yKasaTeb
SWT* pswt = (SWT*)pData;
// 6eCKOHEUYHO oxumaeMm HaCTYILJIEHUS coBBITUS

/*1*/ WaitForSingleObject (pswt->hevBeg, INFINITE);
// IpOoIoJIXaeM LIKJIT noka He YCTaHOBJIEHO
// coBrITUA 3aBepleHns patouero noroxa
/*2%/ while (WaitForSingleObject (pswt->hevEnd, 0)
= WAIT OBJECT 0) {
// BBOIOVM KPUTUUECKYIO CeKLMI 2 XIoeMm KoI'oa
// ocTajibHEE [IOTOKU BynyT 3aBJI0KMPOBaHEL

EnterCriticalSection (&pswt->cs);

// HeKre nemcTBMUA
// B "MOHOIOJIEHOM" pexume
// cBbpacuBaeM KPUTHUECKY CeKLMD

LeaveCriticalSection (&pswt->cs);

}

// cOpaceBaeM cobeiTHe
ResetEvent (pswt->hEvEnd) ;

// BEIXOJ], us byHKLUM aBTOMaTHUUYECKU
// 3aBepumaeT pabounit MOTOK
return 0;

56



B nukne, momeueHnom yepes /*1*/, ¢hyHkums pabodero motoka OyneT HaXOAUTHCS 10
TEX TOp, MOKA INIABHBINA MMOTOK HE YCTAaHOBUT coObITHE hevBeg. L{uki, nomedeHnHsiii /*2*/, op-
TaHU30BaH HHBIM 00pazoM. DyHKIUS OKUIAHHUS TOJBKO IPOBEPSET COCTOSHHE COOBITHS
hevEnd. Eciny 0HO HE yCTaHOBIICHO, TO BBIITOJIHSIETCS TEJIO LIUKIIA, B IPOTHBHOM CITydae — UK
3aKaHYMBAETCS, YTO BEJET K BBIXOAY M3 (PyHKIMH pabovero rmoroka M 3aBepIICHHIO CAMOT0 IO~
TOKA.

Bepnemcs B riaBHbIN MOTOK. {7151 TOro, 4T00BI 3aBEPIIUTH paOOUYMiA TOTOK yCTAaHABIUBA-
ercs coobiTue hevEnd, mocie uero mpouecc 0KuaaeT MOMEHTa ero copoca B pabouem MOTOKE.

SetEvent (swt.hevEnd) ;
while (WaitForSingleObject (swt.hevEnd, 200) ==
WATT OBJECT 0) ;
// B DOAHHHI MOMEHT pafouuii NOTOK 3aBepleH

3aTeM BBINOJIHACTCSA 3aKPHITHE 00HEKTOB

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

Hcnonb3yere ¢pyHkIMi0 oxugaHus Sleep (), TOabKO Ui pabouux mnoTokoB. Ilpu ee
IIPUMEHEHUU B IJIABHOM IIOTOKE OH OJIOKHMpYyeTCs U He 00pabaThIBaeT MOCTYIAOLUE coo0Ile-
HUSL

3.4. 3ananme. Knacc DIB ans pa6otsr ¢ Device Independent Bitmap. M3yuuTs Bo3MOX-
HOCTH OToOpakeHHsI 2-X MepHbIX H300paxenuil DIB ¢opmara. Pa3paboraTh coOCTBEHHBIN
knacc DIB, obGecneunBaromumii nmonHopyHKIMOHaNbHYIO padoTy ¢ BMP uzobpaxenusmu (MFC
kaacc CBitmap He [aeT TakuxX BO3MOXKHOCTeH). MuHHMMaibHble TpeOOBaHUSA: METOJ
ReadDIBFile() mia cunteiBanust uzoopaxenuss B BMP dopmare u3 ¢aiina, meroq DrawDIB()
Ui oTprcoBku BMP n3o6paxenus.

ITosicHeHust U yKa3aHHU.

®opmar BMP (ot cioB BitMaP - OutoBas kapTa, uin, roBopsi MO-pycCcKH, OUTOBBIN Mac-
CHUB) SIBJISIETCSI OJTHOM M3 (OpM TIpeCcTaBICHHs pacTpoBoi rpaduku. [Ipoie roBops, n3oopaxe-
HUE NPEACTABIAETCS B BUJE MAaTPUILIBI IPSIMOYTOJIBHBIX TOYEK, I/Ie KaXK/1as TOUKA XapaKTepU3y-
eTCsl TpeMsl IMapaMeTpaMu - X KOOpAMHATOW, y KoopauHaTtod u nsetoM. @opmar BMP pazpa-
OaThIBaJICsl M3HAYAIBHO JIByMs Kopropauusmu Intel u Microsoft, 1 B To BpeMs ObLT OAMHAKOB
uist obenx onepaunoHHbIX cucteM Intel OS/2 Warp u Microsoft Windows 2.x. OnHako nanee
¢upma Microsoft pacmmpuna ¢popmar, paclIMpyUB CTPYKTYpPHI (IIPU ATOM COXpaHHUB Kak oOpat-
HYIO, TaK U NPSAMYIO COBMECTUMOCTH Ul HECXKAThIX Pa3HOBUIHOCTEW) M JOOABHB HOIEPIKKY
kommpeccuu. JlobaBunack noanepxka cxxkarus 6e3 noreps PNG u RLE, a Takxe cxxatue ¢ nore-
psamu JPEG. Kazanocs 661, JPEG 1 BMP, coBmecTrim HecOBMECTUMOE, OJTHAKO 3TO TOJHKO Ha
nepsbii B3rAA. Ha camom nene popmat BMP - siBsiercss poJHBIM HE TOJBKO ISl OTIEpAllUOH-
HbIX cucteM Windows u OS/2, HO W Ui pa3NUYHBIX allapaTHBIX YCTPOUCTB (MMEETCs] BBUAY
ero anmnapartsas Bepcust DDB - Oyner onucana nanee). PogasiM B TOM cMbICIie, YTO BCe omepa-
UM TpauecKoro BBOJA - BbIBOJIA HA 3KpaH (IPUHTEP U Ha HEKOTOpBIE Ipyrue yCTpOUCTBa) B
KOHEYHOM MTOI€ OCYILECTBISIOTCS MOCPEACTBOM HEro (B TOM WMJIM MHOM €ro Buie). Tak BOT,
MOCKOJIBKY COBpPEMEHHBIE TPUHTEPHI TOJIEP>KUBAIOT MPSIMOM BBIBOJ M300paskeHUH B opmarax
PNG u JPEG Ha ycTpoiicTBO, U ObUTa BBE/I€HA UX MOJAepKKa. TeM caMbIM, 0OecrieuuB anmnapar-
HBIH BBIBOJ B paMKkax eauHoro ¢opmara. [Tox BeiBon BitMaP-B, onTuMu3upyeTcst apXUTeKTypa
OonpmuHCTBA BUAcoanantepoB. s urenus u BeiBoaa B OC Windows, mpeaycMOTpeHO MHO-
ro crnenuanbHblx GyHKIuMi u crpykryp API (6mbnmoreka gdi32.dll u gdiplus.dll), koTopsie mo-
MOTaroT MPOU3BOJUTH BCE HEOOXOAUMBIE ONEpali Ha JOCTATOYHO BHICOKOM JIOTHYECKOM YPOB-
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He. Delphi - eme Gonee ynpomaer paboTy mpemocTaBisisi HaM Kiacc HaacTpoiiky Hax API -
TBitMap, KoTOpbIil 3ech paccMaTpUBaThCs HE OyJET MOCKOJIBKY XOPOIIO OMMCAaH BO MHOI'MX
UCTOYHUKAX. B 3akitoueHne K paszerny XOodercsl pa3BesiTh OJHY HeomnpeneireHHocTh. Windows
OJIEPIKUBAET paboTy ¢ Tpems OuTManonogo0HbpIME Gopmaramu *.bmp, *.rle, *.dib. *.rle - sTo
CKaTelii OuTMan (Kak 3To cieayer u3 HazBaHus B (opmate RLE), mOJTHOCTBIO COBMECTUMBIN C
bmp. *.dib - 6utman Bepcuii Windows 6oiee gem 3.0. *.bmp - u3HavaabHO Mpeanoaarajics ObITh
coBMecTUMBIM ¢ Windows 2.X, B TIOCJIECTBHM BEPOSTHO OT 3TOTO OTKA3aJHCh U CHENAIH €ro
MyibTH(GOpMaTHBIM. J[aHHBIE (pOopMaThl BHYTPEHHE HHM Y€M He ApYr OT JIpyra He OTIMYaITCs
(T.e. ABJSIOTCS, TIO CYTH, IICEBJIOHMMAaMH *.bmp) 1 ObLITN BBEICHBI IS IBHOTO YKa3aHus Gopma-
Ta CXKaTHA.

AnmapaTHO-3aBUCHMbIE M amllapaTHO-He3aBUCHMble OutoBble Kapthl (Device-
Dependenent and Device-Independent bitmap - DDB u DIB)

AmnmaparHo-3aBucuMsbie wid DDB Outmansr ucrnonb3yroTces windows it XpaHeHUS U30-
OpaxeHull B MaMATHU Pa3IMYHBIX rpa)uUecKUX YCTPOUCTB (B YaCTHOCTH B BUaeonamsaTH). dax-
TUYECKH TaKOH OWTMam NpeACTaBiIseT COOOM ype3aHHYI0 BEPCHIO almnapaTHO-HE3aBUCHMOTO.
Ero nannele ¢popmMHpyrOTCs TakUM 00pa3oM, 4ToObl COOTBETCTBOBAaTh KOHKPETHOMY rpaduye-
CKOMY pEXXHUMY, KpOME TOr0, TAKOM OMTMAIl COEP>KUT YIPOILEHHBIN 3aronoBok. Hanpumep, st
craporo 16 usernoro EGA/VGA Buzaeoaganrtepa, Takoid 6utman OyaeT mpeacTaBiiaTh co0oil 3
I[BETOBBIC MATPHIIBI (U1 KQKIOTO U3 IIBETOB), alllapaTHO-HE3aBUCUMBIN OUTMaI OyneT conep-
’KaTb BCETr0 OJHY MaTpPHUILLy pa3psIHOCTbI0 401Ta Ha MUKCENb.

[Tockonbky cTpykTypa DDB OGuTMmana meHsieTcss B 3aBUCUMOCTH OT YCTPOMCTBA K YCT-
POMCTBY, TO OH, KaK IPaBUJIO, CO3JAE€TCs MPSAMO B MaMATH U HE coxpaHsercs B Qaitn. [ns co-
xpanenus B (aiin DDB konBeptupyercs B DIB (T.e. anmaparHo-He3aBucHMBIN). B HacTosmee
BpeMs rpaduuecKkue YCKOPUTENIU ONTUMM3HMpYIoTcs 1oj paboty ¢ DIB - yHuBepcanbHOCTH B
yiep0 mpou3BOIUTEIHHOCTH (Ha CaMOM JIeJie 3TH MOoTepu He3HauuTeNnbHbl). DDB 6utman nanee
He OyzeT onuceiBaThes. YacTo B auTeparype roBopsAT 6urMan a nogapasymenarotr DIB (u Hao6o-
POT) 3TO He sIBiIsieTCs Tpy00il OLIMOKOM.

ITepen onucanuem CTPYKTYpbI YTOUHIO, YTO CTPYKTypa OMTMara B ONepaTUBHON MaMsATH
NOBTOpPsieT (alIoBYIO CTPYKTYpPY, U BCE UTO BEpHO AJis (ailyia BepHO U JUIsl ero odpasa B mamsi-
TH, HO HeBepHO a1 DDB. Bcee cTpykTypsl (3amucu) B3aThl U3 windows.pas ¢ U3MEHEHHBIMU
UMEHAMHM, KOHCTAHTBI B3SIThI U3 3arojioBouHbIX (aiiioB Borland C++ windows.h, wingdi.h.

®aiin Bceraa COCTOUT U3 TPEX YaCTEH.

1) @aitnoBsIii 3aronoBok - Bcerna crpykrypa TBitMapFileHeader - ato enuncTBeHHas
o011as1 CTPYKTYpa AJisi BCEX TUIIOB M BEPCUU.

2) 3arem nns Windows Bepcuu 2.x u OS/2 unet crpykrypa (3amuch) TBitmapCorelnfo.
Jnist Becex octanbHbIX Bepcuit 3To TBitmaplnfo

3) MaccuB JaHHBIX - CTPYKTYpa KOTOPOTO BeChbMa pa3HOoOpa3Ha.

[Tporpammuctsl Windows - BeposTHO BeTpeyanu Toiabko 'BM' (ot ciosa BitMap, kak Bbl
yKe, HaBepHoe, foraganuck). He cMoTps Ha 3T0, g nojarato, OyJeT He JUIIHUM MPOBEPATh, YTO
3a 6uTMman Ham nepefanu (4rod MOTOM “He pajoBaTh’ MOJIB30BATENS HEOXKHMIAHHBIMHU OIIMOKa-
MU IpU YTEHUU IPABUIBHBIX, C TOUYKHU 3peHUs, (hopmMaTa OUTMAIIOB).

bfSize - aTo pa3mep camoro daiina B 6aiitax. B mneane Bce mporpaMmebl It TOTO, YTO-
OBl yOenuThCs, YTO Mepe] HUMHU JIEHCTBUTENBHO MPaBUWIbHBIA bmp, TOKHBI, IPOBEPUTH, YTO
bfType cogepxutr "BM" (6e3 kaBbIUeK), a, BO-BTOPHIX, uTo bfSize paBeH neficTBUTENbHOMY pa3-
Mepy daiina. XoTs Jajieko HEe BCE MPOTPAMMBI UCTIOIB3YIOT 3TO 3HAYEHHUE, OHO JIOJDKHO OBITh
BEPHBIM, TaK KakK - 3TO MO3BOJMUT HaM yOeAUThCS B TOM, 4TO (paiiia OblI CKONMUpPOBaH (WM CKa-
YeH) LETUKOM.

bfReservedl u bfReserved2 3ape3epBupoBaHbl U JOKHBI OBITH HYJIAMU. JTH 3HAUCHUE
TO’KE YKEJATeJIbHO MPOBEPUTH, BElb B OyIylIEeM OHM MOTYT OBITh MCIIOJIB30BaHbI Ul pacIIupe-
HUs (opmara. EcTecTBeHHO, UTO Balia mporpamMma He CMOXeET UX (Takue (aiiibl) IpoYuTaTh,

58



MIO3TOMY, Y3HAaB O HEHYJIEBBIX 3HAUYEHUSIX MOXKHO MPaBUIBHO MPOUH(OPMHUPOBATH IMOJIB30BaTE-
715, TEM CaMbIM COKOHOMHUTD €r0 BpeMsl.

bfOffBItS - 3T0 01MH M3 caMbIX BayKHBIX MMOJICH B 3TOM cTpykType. OH MOKa3bIBaeT, I/ae
HAUYMHAETCS caM OMTOBBI MacCMB OTHOCHTENBHO Hadana (ailia, KOTOpbI U ONMHCHIBAET Kap-
TUHKY. HecMOTpst Ha TO, YTO 3TO 3HAYEHHE MOKHO OIPEENUTH 10 KOHILY TaOJIHIIbl I[BETOB, pe-
KOMEHAYETCsl UCTIOJIb30BaTh MMEHHO 3TO 3HaYEHHE, JIJIsl COBMECTUMOCTH C BO3MO>KHBIMU HOBBI-
MU Bapuanusmu popmara.

Bce cTpykrypsl sBisitores pacmupenueM nepsoii TBitmapCorelnfo - mostomy B mo-
CIIEAYIOIINX CTPYKTypax OyAyT ONHCAaHBI TOJIBKO HOBBIE TTOJIA.

bcWidth u bcHeight - mmpuna u BeicoTa M300pakeHHs B NMUKCEISIX. B mocneayrommx
CTPYKTYpax 3TO OyAyT yXke JIBOMHbIE cJI0Ba (M3-32 3TOTO U HET MOJHON COBMECTUMOCTEI HOBBIX
ctpyktyp ¢ TBitmapCoreHeader). 3nauenne bcHeight (ms Bepcuit Windows 3.x, 95, NT) mo-
XKeT ObITh OTpUIaTeIbHBIM. B 3TOM citydae monyns bcHeight onpenensier nefictBuTenbHyIO BbI-
COTY, a CTPOKH M300paKeHUs YUTAIOTCA B OOPATHOM MOPSAKE, T.€. CBEPXY BHU3 (OOBIYHO CHUBY
BBepX). Kpome Toro, Takue nzodpaxenus ceraa Hecxarsle (T.e. Bl RGB wiu BI BITFIELDS).

bcPlanes - 3agaeT KOIMYECTBO TIOCKOCTEH MIIM IBETOBBIX CJIOEB (MIOMHUTE sl yITOMUHAI
yto DDB - Moryt umers 3 nperossie miockoctd Hanpumep R G B unu C M Y- cBsizaHHbIE C
ocobeHHOCTsIMU Tpaduyeckoro ycrpoiictsa). Coxpansiemas Bepcust butrmana T1.e. DIB nonaep-
JKUBAeT MOKa OJHY OOIYI0 JJIsl BCEX LIBETOB IUIOCKOCTb, Pa3psIHOCTh IBETA ITOM IIOCKOCTU
3agaetcsi beBitCount. [lonbITKM yCTaHOBUTH 3HAYEHHs] OTJIMYHBIE OT EAUHUIBI BBI3BIBAIOT
OMOKY MpH Tepeiadye CTPYKTYPhI api PyHKIUSAM.

bcBitCount - onpezessiet pa3psAHOCTD 1BeTa. JIOMyCTUMBI CISIYIOIIHE BAPHAHTHI

0 - m3oOpaxenue Toapko PNG u BMP nmomyctumo tombko Bepcun Windows 98/Me,
Windows 2000/XP

1 - moHOXpOMHOE H300pakeHue (MoAAep)KUBAETCA BCEMH BepcusiMu). Kaxaplii nukcenb
NpeJCTaBiIeH OJHUM OUTOM JaHHBIX, T.€. OAUH OalT cofepkUT MH(OpPMAIHIO O L[BETe § mocie-
JIOBAaTEJIbHO MAYMIMX NHKcened. L{BeT mepBoro mukcess onpenensercs COCTOSHUEM CTapllIero
6uta nepporo Oaiita (M Tak Janee), €Ciiy ero 3HaueHHe paBHO €IMHUIIE, TO IBET MUKCENs OyaeT
OTIPENIETATHCA MEPBOU 3aTUCKHI0 TAOIUIIBI IIBETOB (CUMTaeTCs OT HyJs1). BooOIe 3HaueHne 1BeTa
onpenensercs no RGB (s BI RGB Bepcun) cocrapisitonum, TabauIbl LIBETOB, IO HHAEKCY.

4 - 16-ti iBeTHOE M300pakeHne. Kakplii MUKCeNb TIpeicTaBiIeH 4 Ouramu (TOIIepKu-
BAeTCs BCEMH BEPCHUSIMU).

8 - n300pakeHUs ¢ KOJIMYECTBOM IIBETOB JI0 256. 1 Oaiit - 1 mukcenb (OIepKuBacTCs
BCEMU BEPCHUSIMHU)

16 - nognepxxuBaercs He MmeHee yeM Windows 95, u sBnsieTcs mocratouHo peakum. Ko-
JIMYECTBO 1IBETOB 3aBUCUT OT Bepcuu Windows 1 BeIOpaHHOTO opmara cxKaTus U MOXKET ObITh
Kak 2 B 16 mubo 2 B 15 crenenu. Oto camblii 3anmyTaHHbId BapuaHT. Haunem ¢ Toro, 4to oH Oec-
MATUTPOBBIN, TO €CTh KaXble Ba Oaitta (omHO cmoBo WORD) B pacTpe 0HO3HAUHO Ompese-
JSIOT OAWH MHKcenb. Ho BOT 4To mosydaercs: Outos-to 16, a kommoneHToB 11BeToB - 3 (Kpac-
HbIH, 3enenbiii, Cunnii). A 16 Hukak Ha 3 nenuThest He XoueT. [loaTomy 37ech ecTh 1Be BapuaH-
ta. [lepBrIii - ucnonap30BaTh HE 16, a 15 OUTOB, TOTAa HA KAKIYI0O KOMIIOHEHTY IIBETa BHIXOJIUT
no 5 6ut. Takum 006pazom, MBI MOXKEM HCIIOJIb30BaTh MakCUMyM 2 B 15 = 32768 uBeros, u mo-
ny4aetcs Tpoiika R-G-B = 5-5-5. Ho Torma 3a 3ps tepsercs nenbiii Out u3 16. Ho Tak yx ciy-
YUJIOCh, YTO HAILIU TJ1a3a CPEAM BCEX LIBETOB JIy4YIlle BOCIPUHUMAIOT 3€JIEHBIN LIBET, IO3TOMY H
PEIININ 3TOT OJAMH OUT OT/HaBaTh Ha 3€JEHYI0 KOMIIOHEHTY, TO €CTh TOTJa IMOJIy4aeTcs Tpoika
R-G-B = 5-6-5, u Teneps Mbl MOKET UCHOJIBL30BaTh 2 B 16 = 65536 1BeToB. Ho uTO camoe He-
INPUATHOE, YTO UCHOJB3YIOT 00a Bapuanta. B MSDN mnpesiarator 1is Toro, 4ToObl pa3inyarh,
CKOJIBKO K€ I[BETOB HCIIOJIb3YETCA, 3aOIHAThH 3TUM 3HaueHneM noje biClrUsed (6yzaer onucano
Hmwke) u3 cTpykrypsl BITMAPINFOHEADER. UTo0b! BBIIETUTh KaKIYyI0 KOMIIOHEHTY HAaJllO
UCITOJIBb30BaTh cienyomue Macku. s ¢popmara 5-5-5: 001Fh mnst cuneit komnonents, 03EOh
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st 3eneHord m 7C00h mnst kpacuoit. s ¢popmara 5-6-5: 001Fh - cunss, 07EOh - 3enenas u
F800h xpacHast KOMITOHEHTHI COOTBETCTBEHHO.

24 - a 3T0 camblit ipocToit popmat. KommuecTBo nBeroB 2 B 24 crenenu. 3aeck 3 Oaiita
OTIpeeNsAoT 3 KOMIIOHEHTHI 11BeTa. T0 ecTh M0 KOMIIOHeHTe Ha 0aitT. [IpocTo yntaem 1o cTpyk-
type RGBTRIPLE(mmst Windows Bepcuu 2.x u OS/2) u ucnonb3dyem ero mnossrgbtBlue,
rgbtGreen, rgbtRed. Onu nayT UIMEHHO B TaKOM MOPsAKE (TIOIESP)KUBAETCS BCEMH BEPCHIMHU ).

32 - 3nech 4 GaiiTa onpeaensoT 3 KOMIIOHEHTHI, T.€. O-IIPEKHEMY KOJIHMYECTBO IIBETOB 2
B 24 crenenn. Ho, mpaBna, ogun OalT HEe ucmonb3yeTcs. Ero MOKHO oTnath, Hampumep, s
anbQa-kaHana (Impo3pavyHOCTH).

3.5. 3ananue. 3Be3nHoe HE00. ObecneunTh TpadUIECKUil BHIBOJ N300paXKCHHS 3BE3THO-
ro Heba, Ha KOTOPOM HEKOTOPBIC 3BE3/IbI B CIYYaHOM MOPSAJIKE ‘“‘3aKurarorcs’ W “racHyt’ . Jms
XpaHeHus: HHPOPMAIMK O 3BE37aX HCIIOIh30BATh TAKYIO0 CTPYKTYPY JAaHHBIX KaK OJIHOCBSI3aH-
HBII cricok. [IporpamMma nomikHa ObITh ABYXIIOTOKOBAs, 32 OTPUCOBKY MOCTOSIHHO MEHSIOIIET 0-
sl U300paKCHMSI TOJDKEH OTBEYaTh pabo4mii moToK. [10ap30BaTENb JOIKEH HMETh BO3MOKHOCTh
M3MEHEHUS KOJIMUECTBA 3B€3/l U X BPEMEHU ‘JKU3HU .

IosicHeHus1 M yka3zaHusl.

CM. mIosSICHEHHS K 3aJaHuIo 3.3.

3.6. 3aganue. [Iporpamma npeoOpa3oBanwms yncen. Hamucars nporpamMmy mepeBojia k-
00ro AECATUYHOrO YKCla B JBOMYHYIO M IIECTHAIIATEPUUYHYIO CUCTeMbl cuucienus. llpu 3a-
MyCKe IporpaMma OTOOpa)kaeTcs B CHCTEMHOM “Tpee” (B IpaBOM HIDKHEM YIIy, Y 4YacoB).
[Tonb30Barens nmomMerniaetr yucio B Oydep oOMeHa U JenaeT ABOWHOM IIETYOK M0 MKOHKE MpPOo-
rpaMMebl. B pesynbpraTe oToOpaxkaercs quanoroas MaHesb ¢ pe3yiabTatoM. [IpenycmoTrpers ana-
JI13 HEYHMCIIOBBIX JaHHBIX B Oy(depe oOMeHa.

ITosicHeHust U yKka3aHHUs.

CucreMHbIif Tpeil (system tray) - 3To HeOousblas 00JacTh B MaHENH 3a/lad B HUKHEM
IIPaBOM YIJIy MOHHMTOPA, TaM i€ y BaC PaclojokKeHbl Yachkl. DTy 00J1aCTh MOKHO HACTPOTH IS
0TOOpa)keHHs 3HAYKOB 3allyIEHHBIX MPHJIOKEHHUH, KOTOpble IPU paboTe CO3/1al0T BO3JIE YacOB
MaJIeHBKYIO HKOHKY. TakuMu mporpaMMaMy MOXHO YIPABIISTh MPSIMO U3 TPesl.

VY cpenHecTaTHCTUYECKOTO MOJIb30BaTelsl B TPEE paclojliaraeTcsi TPU - CEMb 3HAYKOB
Pa3IUYHBIX MPOrpPaMM, KOTOPbIE OTKPHUI OH MJIM KOTOPbIE ObUIM 3allyllIeHbl IPU CTapTe CUCTe-
Mbl. [1o yMonmyaHHIO Ha TOJBKO YTO ycTaHOBJIEHHOM Windows B cucTeMHOI Tpee, 0OBIYHO OTO-
Opa)xaroTcsl 3HAUKU U3MEHEHUS PacKIIaJKU KIaBUaTypbl, TPOMKOCTH, MHJIUKAaTOpa CETH U YacoB.

Hanpumep, B cucTeMHOM Tpee KOMITBIOTEPE MOXHO PACHOJIOKUTh UKOHKY MPOrpaMMBbI,
yepe3 KOTOPYI0 MOXKHO OCYHIECTBIIATH YIpaBlieHue mpuiiokeHusMu. [Ipu atom Ha pabouem cTo-
Je ¥ B KOMaHJHON CTPOKE MKOHOK JUIs 3aIlyCKa 3TOr0 MPOTrpaMMHOr0 OOECledYeHUs: HET, YTO
OYEHb YI00HO.

CBepHYThH B Tpeil 03HaYaeT CKPBITh BCE MPOSBICHUS MMPOTPAMMEBI C SKpaHa U 0TOOPa3uTh
B Tpee 3HAa4YOK, aCCOLMMPOBAHHBIN C MPOrpaMMOl, BepHee, ¢ HEKUM OKHOM, MpU4YEM HeoOs3a-
TEJIBHO K MpOLecCy MpUHaIexKamM. s Toro 4Tobbl CBEpHYTh B Tpel HYXKHO: UMETh JIECK-
puntop okHa HWND, npunymars uieHTHGUKaTOp HKOHKU U BbI3BAaTh

BOOL Shell_Notifylcon (DWORD dwMessage, PNOTIFYICONDATA Ipdata);

3necs:

dwMessage - mapameTp, a TOYHEe KOMaH/a, KOTOpas yKa3blBaeT 3TOM (QYHKIIMH, YTO
MMEHHO OHa JIOJDKHA JIeaTh. MOXKeT NIPUHUMATh CIeTyIoNie 3HaYeHUs KOHCTAHT:

NIM_ADD - no6GaBnsieT UKOHKY B TPEii;

NIM_DELETE - ynanser nukoHKy U3 CUCTEMHOTO Tpes;

NIM_MODIFY - mMensier (0OHOBJISIET) UKOHKY B CHCTEMHOM Tpee.
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IpData — ykaszatens Ha crpykrypy NOTIFYICONDATA, xoTopasi COAEPKUT BCIO HH-
dbopMmaruio o 100aBIIEMOM, yIaIIeMON U U3MEHSIEMON WKOHKE. BOT OCHOBHBIC OIS JaHHOU

CTPYKTYpBHI:

DWORD cbSize - pa3mep B 6aiiTax JaHHOM CTPYKTYPHI;

HWND Wnd - neckpuntop TOro okHa, KOTOpoe OyJIeT NoIy4aTh COOOIICHUS OT UKOHKU;

UINT ulD - unenTudukarop MKOHKH;

UINT uFlags - cogepxuT KOHCTaHTbI, 03HAYAIOIINE, KAKKE MOJISI UCIIONIB3YIOTCSl B CTPYK-
Type;

NIF_ICON - hlcon comepxut BepHYyIO HH)OpPMAIIHIO;

NIF_MESSAGE - uCallbackMessage conepXuT BepHYyI0 HH(OPMAITHIO;

NIF_TIP -szTip coneput BepHyt0 HH()OPMAIHIO;

UINT uCallbackMessage - Ha3HayeHHBI BaMH HACHTH(GHKATOP COOOIICHHS, KOTOPOE
OyzeT MoIy4aTh MPUIIOKEHUE OT NKOHKH.
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