MunucrepcTBo 00pazoBanus U Hayku PD

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BbIcLIero oOpa3oBaHus « TOMCKUI TOCYAapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABIICHHUS
u paguo3aexkTpoHukn» (TYCVYP)

IIpo01eMHO-OpHEHTHPOBAHHBIE
BbIYHMCJIUTEIbHbIE CHCTEMbI

Meroauueckue yka3aHHsl 11O BBIITIOTHEHHIO
n1a00paTOPHBIX, TPAKTUIECKUX pabOT U 3a/1aHUI CaMOCTOSTEIHHOMN ITOATOTOBKH
JUIsl CTY/IEHTOB 3a04HOT0 00yUYeHHsI HallpaBJIeHUN
09.03.01 - UudopmaTrka v BEIYUCTUTEIbHAS TEXHUKA
09.03.02 - UupopmManoHHbIE CUCTEMBI U TEXHOJIOTHH

Tomck
2018



PACCMOTPEHO U YTBEPXJIEHO Ha 3acemanuu kadeapbl SKOHOMHUYECKOM
MaTEeMaTHKHU, HH(OOPMATUKU U CTATUCTUKH (DaKyJIbTETa BRIYUCIUTEIBHBIX CUCTEM
TYCVP.

[IpoTokon Ne 7 ot «26» anpens 2018 r.

B yuebHom kypce paccMarTpuBaroTcs MpoOIEeMHO-OPUEHTUPOBAHHBIE BBIYMCIIH-
TEJIbHBIE CUCTEMbI; OCHOBHBIC TPUHIIUIIBI Pa3padOTKU MPOTPAMMHBIX CHCTEM; OC-
HOBBI CO3/IaHUS 3aKOHYEHHBIX MPOrPaMMHBIX MPOAYKTOB U MPOrPAMMHBIX KOM-
IJIEKCOB; METOJbl CO3JIaHUs NMPWIOKEHUH JUIsI MHOT033JauyHbIX OINEpPALMOHHBIX
CUCTEM C HMCMOJIb30BAaHUEM CPEJCTB aBTOMATU3UPOBAHHOIO MPOrPAMMUPOBAHMUSL.
[IpennasHaueHo A CTYACHTOB 3a0YHOTO OOy4YeHHsI MH()OPMAIIMOHHBIX HAIPaB-
JICHUI TEXHUYECKHUX BY30B.

CocraBuTenb:
3aB.kadeapoit SMUC boposckoii N.T.



COJIEPYKAHUE

1. AMCHUITVIIMHA «ITPOBJIEMHO-OPUEHTUPOBAHHBIE BbIUMCJIMTEJIBHBIE
CHCTEMBDBD ..o

1.1.
1.2.
1.3.

Henu mpenoTaBAHMS TUCTIMIIITHHBL . .......eitvreistrtessteeesteeessseesssseessssessssseesssseesasseesssneesssneesnns
3a7aYM UBYUCHUS JUCHHTIITHHBL. ... .vveeeiutteeeessutneessssssseeessssneesssnssseessssssseesssnsssssssnssseesssnsnens
TpeOGoBaHuUst K pe3yAbTaTaM OCBOCHUS JUCIIUTIIIHHBL ... vveeuvveeiireeesireeesireessiseesssseessneesnenas

2. PEKOMEHJALIMUA 110 BBIIOJIHEHNIO JIABOPATOPHBIX PABOT........ccovcviiiine,

2.1.
2.2.
2.3.
24.
2.5.
2.6.
2.7.
2.8.

TEXHOIIOTHS ABTOMATHBALIMM .......eviereiriesteesireasseeseseaseessseasreessesasneesaeesneessnsaneesenesnneesnneas
[lepcnekTBBl 0OBEKTHOTO MOAX0/A IIPHU CO3/aHUH TPOIPAMMHBIX CPEICTB ...ovvvervevernee
ObecnieueHre Ka4YeCTBA IPOTPAMMHOTO CPEICTBA ...vvvvverveesrissresieasresseesseessessnesseessessnessens
JIOKYMEHTUPOBAHHE MIPOTPAMMHBIX CPECTB ...vvvviiiesrisiiisreesrissie s sressssssessnesnessessresnssns
VYnpasienue pa3paboTKON U aTTECTAIHS IPOIPAMMHOTO CPEIICTBA ...vvvvverreesrerieesieaseeens
[TpuHnunuanbHas cxema co3gaHus ActiveX-3J1eMEHTA YIPABICHHMS .......eevververieerienneens
Monenb MHOTOKOMIIOHEHTHBIX 00BEKTOB (COM) ...oooiviiiiiiiiiiicci e
TexHnomnorus cereBoit 06padboTKu TaHHBIX cpeAcTBAMU MFC .........ccoooviiiiiiiic,

3. PEKOMEHIAIIMA 11O BBIITOJIHEHUIO TTPAKTUYECKUX PABOT .....ccccoviviviee

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.

OOBEKTHBIN TOIX0/T K Pa3pa00TKE MPOTPAMMHBIX CPEICTB ..vvervvereiurersssreesssreesssressssnesssnes
OcHOBBI TPOTPaAMMUPOBAHUS IITST WINAOWS ...
ClassWizard ¥ JUATOTOBBIC TTAHEIIM .....veeeeveureeeesissersessssesessssesssssssssssssssessssssessesssssseessns
ApPXHUTEKTYPA DOCUMENE-VIBW ...ttt
daiinmoBasg cucTEMA M MEC ...,
TToroxoBasg MHOT03aHAUHOCTE B IMIEC ...ttt eeranaaaaes
Baenenune B TeXHOIOTHU OLE B ACHIVEX ..ooooiiiiiiiiiie
Pabota ¢ 6a3amu JaHHBIX CPeACTBAMU MFEC.......ciiiiiiiiiiii e

4. BAIAHIA, BBIHOCUMBIE HA CAMOCTOSATEJIBHYIO PABOTY, 1
PEKOMEHJJAILIMU ITO BBITIOJITHEHMIO .....c.oooiiiiiiiieeeee e
CIIMCOK JIMTEPATYPDBL......ooiii



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

Llenpto maHHOrO y4uyeOHOrO Kypca SIBJISETCS H3ydEHUE IMPOOIEMHO-OPHEHTHPOBAHHBIX
BBIUUCIIUTENbHBIX CUCTEM; OCHOBHBIX IPUHIUIIOB Pa3pabOTKU MPOTrPAMMHBIX CHCTEM; 00y4YeHne
OCHOBaM CO3/J]aHHs 3aKOHYEHHBIX IPOIPAMMHBIX ITPOJYKTOB M IPOIPAMMHBIX KOMILJIEKCOB; U3Y-
YEHHE METOJI0B CO3JaHUs IPUIIOKEHUH JUIsl OllepallMOHHbIX cucTeM cemeiictBa Windows ¢ uc-
MOJIb30BAHUEM CPEJICTB aBTOMATH3MPOBAHHOTO MPOTPAMMHUPOBAHHUS; a TAKXKE BBIPAOOTKH Y CTY-
JICHTOB COBPEMEHHOI'0 CTUJISI IPOIPaMMHUPOBAHUS.

1.2. 3apayu u3yvyeHusi AMCUUNJIMHBI

OcHOBHOM 3a7aueil W3y4eHus TUCIMILIHNHBI SBISETCS MPUOOPETEHUE CTYIEHTaMHU MPOY-
HBIX 3HAaHUM M MPAKTUYECKUX HABBIKOB B 00JACTH, ONpenenseMOil OCHOBHOM Lielbi0 Kypca, B
YaCTHOCTH:

. M3Y4YE€HHUE COBPEMEHHBIX IIapaJurM IPOrpaMMUPOBAHHS;

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

. NPOBE/ICHUE CPABHHUTEIBHOTO aHAJHM3a COBPEMEHHBIX TEXHOJIOTUH pa3paboTKH
IPOTrpaMMHOr0 o0ecrieueHus U TeHICHIIMHA UX Pa3BUTHUS;

. U3y4eHHE CIIOCO00B JIOCTYNA K TaHHBIM C MMOMOIIBIO CTAHJAPTHBIX KIaccoB OMO-
JIMOTEK A3BIKOB BBICOKOTO YPOBHS;

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

. NpUOOpETEHNE MPAKTUYECKUX HABBIKOB Pa3paOOTKH, OTIAAKU U TECTUPOBAHUS

06’13eKTHO'OpI/IeHTI/IpOBaHHHX ImporpaMm € UCIOJb30BAHUCM CTAaHAAPTHBIX OMOJIMOTEK KJIACCOB.

B PE3YIbTATC U3YUYCHHA AUCHHUIIIIMHBL ((HpO6J'IGMHO-OpI/IeHTI/Ip0BaHHI>Ie BBIYHUCIIUTCIIb-
HBIC CUCTEMbID» CTYACHTBI NOJIKHBI 3HATH OCHOBHBLIC ITOJIOKCHUSA H3yHAaCMBIX Pa3AciioB, YMCTb
q)OpMyJ'II/IpOBaTI) U JOKa3bIBATb OCHOBHBIC PE3YJIbTAThl OTUX Pa3ICI0B. B X04€ MPAaKTUYCCKUX
3aHATUH CTYACHTHI JOJIKHBI HpI/IO6peCTI/I HAaBBIKH PCIICHUA 3a1a4 11O BCCM pa3JicjiiaM, B TOM YUC-
JIC, U C UCIIOJIb3OBAHHUEM KOMIILIOTCPOB.

1.3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHMS THCHHMIIJIHHBI

B pesynpraTe ocBoeHHs conepkaHus AUCHUILIMHBL «[IpoOieMHO-OpueHTHpOBaHHBIE

BBIUNCIIUTEIBHBIE CUCTEMBI» CTYAEHT JOJDKEH:

3HaTh KpUTEPUM KadyecTBa MPOTrpaMMHOIO oOecriedeHus; 0a30Bble MOHATHS OOBEKTHO-
OPUEHTHUPOBAHHOTO IMOAX0Ja K MPOEKTUPOBAHUIO M MPOTPaMMHUPOBAHHIO; 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 TEXHUUECKOMY 33/IaHUI0 B CPe/ie BU3YaIbHOTO MPOrpaMMu-
pOBaHMsI; UCIOJIb30BaTh CTaHIAPTHBIE KIACChl OOBEKTHO-OPUEHTHUPOBAHHBIX OMOIMO-
TEK, MOJIb30BAaThCSI CIIPABOYHOM CUCTEMOM U1l MOJTYUYEeHUsI HEOOXOIMMBIX 3HAHUH.

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



2. PekoMeHIa1lUM MO BBHITIOJHEHUIO J1a00PaTOPHBIX padoT
2.1. TexHoJorust aBTOMaTH3aUN

3aganue. Co31aTh NMPUIIOKEHUE, TO3BOJISIIOIICE BBHIBOJIUTE TUAarpaMMy. 3HAUCHUS H3Me-
HSIOTCS MPU TIOMOIIM MOJQIBHOW AWAIOTOBOW TMaHENH, KOTOpas MOSBISAETCS MPU HAKATHHM Ha
kiaBuiy 'V'. HaxxaTtue Ha kinaBuily 'C' BbI3bIBA€T MOSBICHHE HEMOJIAJIBHOM HAIOTOBOM MaHeIn
W3MEHEHUS 1[BETa PUCYHKA.

IMosicHeHUs U YKA3aHUS.

Co3nanre HeMOJAIBPHOM JHAJIOTOBOM TTAHEIM HE OCTAHABJIMBACT BBHIITOJIHECHUE MPUIIOKE-
Hus. bornee Toro, HeMojanbHBIC TUAJOTOBBIE OKHA BCET/Ia OCTAIOTCS HAJl MOBEPXHOCTHIO OKHA
BIIAJICIIbIIA, TaXKE €CJIM ATO OKHO BIajesell nmoiaydaeTr ¢Gokyc BBoja. HeMoganpHbIe OKHA UCIIOJb-
3YIOTCSI 3HAUUTEIBHO PEKE MOAAIBHBIX TUAIOTOB B CIIydasx, KOTJa MOJIb30BaTEI0 HEOOX0IUMO
OJIHOBPEMEHHO PaboTaTh KaK C OKHOM JIMAJIOTa, TAaK U C OCHOBHBIM OKHOM IPHUJIOKEHUS.

[Tepeuncium xapakTepHbIe OTIUYHS HEMOIATBHBIX JIHAJIOTOB.

1. IIpu ucnoyib30BaHUU HEMOJAIBLHOMN JMAIOTOBOM MaHEIN BCE COOOIICHHS NI HEee TO-
CTYMarwT B ouepenb cooOmieHwuit mpuioxeHus. CrenoBaTellbHO, OYepeb COOOIICHUN Tereph
COJICPXKUT KaK COOOIICHMS IS TJIaBHOTO OKHA, TaK M I HEMOJalbHOro auanora. /s obecme-
YCHHSI KOPPEKTHOW PEAKIMH TUAJIOTOBOTO OKHA HA COOBITHS KJIaBHATYPhl HEOOXOIUMO H3MeE-
HUTH UK 00pabOTKU COOOIIEHUH, YTOOBI OH BBITJISIIEN CIEAYIOUINM 00pa3oM:

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

}

Ecin coobmieHne mpenHa3HauyeHO [UIsi HEMOJAJIbHOTO JAMajora ¢ JECKPUIITOPOM
hDlgModaless, 10 ¢pyHkius IsDialogMessage () OTIpaBISET 3TO COOOIIEHNE OKOHHOU
Hpoueaype OKHa guajgora 1 Bo3spaiaeT TRUE, B IpOTUBHOM ClIy4ae — OHa Bo3BpaiiacT FALSE.
CnenoBarenbHo, (yHKIMKM [HKIa 00paboTku cooOuieHnii TranslateMessage() u
DispatchMessage () OyayT BbI3bIBAThCS TOJBKO, €CIIM TEKYIEE COOOILIEHUE MSg He npeo-
Ha3Ha4exo 7Sl OKHA IHaJora.

2. JleckpunTop HEMOJAJIBHOTO AMAJIOTOBOTO OKHA JOJKEH ObITh OOBSBJIEH KaK I7100ajb-
Hasl IepeMeHHast, OCKOJIbKY Oy/IeT HCII0JIb30BaThCs B PA3HBIX (DYHKIMAX MPHUIIOKEHHS.

3. HemopmanpHble AMaIoOroBbleé OKHA CO3JAI0TCA (HO HE OTOOpakaroTcs!) ¢ MOMOUIbIO
¢yukuu CreateDialog ()

hDlgModaless = CreateDialog (HINSTANCE hInst,
LPCTSTR lpTempl, HWND hWndParent,
DLGPROC lpDlgFunc)

[Tapamerpsl ¢yHkuuit CreateDialog() u DialogBox () coBmanarwT, OJHAKO
CreateDialog () Bo3BpamiaeT JeCKPUNTOP OKHA M HE BBI3BIBAET OJOKUPOBKY POTUTEIHCKOTO
okHa hWndParent.

4. Ilnsg oToOpakeHUsI HEMOAAIBLHON TUATOrOBOM MAaHETH MCIONB3YeTCsl YXKe 3HaAKOMas
BaM napa ¢pyHkiuii ShowWindow () u UpdateWindow ().

5.  3akppiTHE  HEMOJAIBHOTO  JHAJloTa  MPOU3ZBOJUTCS  BBI3OBOM  (PyHKIIMH
DestroyWindow (), a He EndDialog (). O6pa0oTuuk Ha)KaTHil KHOTIOK OKOHHOU MPOIIeTy-
PBI TMAJIOTOBOM MAHEM MOXET BBHITJISIETh CIEIYIOMUM 00pa3oMm:

if (nID == IDOK || nID == IDCANCEL) ({
DestroyWindow (hDlgModaless) ;
hDlgModaless = NULL;
return TRUE;
}
6. OOnynenue neckpunropa hDlgModaless — 3TO NPOrPaMMUCTCKHI MIpUeM NP pa-

oote ¢ HEMOAAJIbHBIM JHUaJIOrOM. I[eno B TOM, 4YTO ACCKPHUIITOP MOKCT HCIIOJIB30BATHCA B pa3-
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HBIX YacTsAX npuioxeHus. CienoBaTeabHO, HY>KEH Ha/IeKHbBIN KpUTEPUH IS IPOBEPKH CYIIECT-
BOBAaHMS HEMOAAJIBHOI'O OKHA JMalora B KaXJblii KOHKpETHbI MOMEHT BpemeHH. HyneBoit ne-
CKPHIITOP M 03HAYAeT OTCYTCTBUE UAJIOTa HA SKPaHE.

OTMmeueHHblE 0COOEHHOCTH MO3BOJISIOT MPOBECTH Pa3pyLIEHHE HEMOJAIBHOIO AHajora
BbI30BOM (QyHKIIMU DestroyWindow () B 11000M MecTe NPHIIOKEHUS, @ HE TOJIBKO B OKOHHOM
IIpOLIeIypE AUAJIOrOBOM IIaHENH.

JlnaaoroBbie OKHa OOIIETO MOJIB30BAHUS

B Win32 API peanu3oBaH psll 4acTo ynoTpeOIsieMbIX AUAIOTOBBIX OKOH, YTO OCBOOOXK-
JaeT pa3padoTyrKa OT HEOOXOJUMOCTH UX MOBTOPHOW peasM3alfy JIJsi KaKJOTO0 CBOETO MpPH-
noxeHusi. K 3TUM TManoroBbIM OKHaM, KOTOpPbIE HOCSAT Ha3BaHHE OOLIETro HCIOIb30BaHMs, OTHO-
CATCSA CIEAYIOIINE TUATIOTH.

Haznauenue nuanora Be13biBaromast pyHKIus
[Tonyunte wums oTkpbiBacMoro | BOOL GetOpenFileName
daitna (OPENFILENAME* pOfn)
[Monyunte uMs uis coxpanenusi | BOOL GetSaveFileName
daitra (OPENFILENAME* pOfn)
Bri0Gpats et BOOL ChooseColor

(CHOOSECOLOR* pColor)
Bri6pats mipudt BOOL ChooseFont

(CHOOSEFONT* pCfont)
ITonyunuts napamerpsl i |BOOL PrintDlg

TeYaT JOKYMEHTA (PRINTDLG* pPD)

[Tomryunts mapameTpbl uisi Ha- | BOOL PageSetupDlg

CTPOUKH (PAGESETUPDLG* pPs)

CTpaHUIIbI IPU TT€YATH

ITony4nTs TEKCT 1JIs MIOUCKA HWND FindText
(FINDREPLACE* pFr)

[TonyunTs TEKCT 1JI 3aMEHBI HWND ReplaceText

(FINDREPLACE* pFr)

BeoI13biBaromue GyHKIMM IBYX MOCIEIHUX TUAIOTOB BO3BPAIIAIOT IECKPUIITOP OKHA, a HE
BOOL nepeMeHHYI0, KaK BCE OCTAJIbHBIE. JIErKo 10rafaTbes, 4TO ITU MOCIEAHUE JUAIOTH ABJIS-
FOTCSI HEMOJIaJIbHBIMH.

OO1me 1ranoroBble OKHAa MOXKHO HCIIOJIB30BaTh ABYMS CIIOCOOAMHU.

1. IIpunoxeHnus MOTYT MCHOJIB30BaTh 3TH JUAJIOTM B MX CTaHAAPTHOM BUJE, BBI3BIBAS
COOTBETCTBYIOIIYIO G YHKITUIO OOIIETo Truanora kak o0sraHyr0 Win32 GyHKIHO.

2. PacmmpenHsbIit cmoco0 Mmo3BOJIIET HACTpauBaTh OOIINE JUAIOTOBBIE OKHA, B COOTBET-
CTBHUHM C LEJISMHU NMPUIIOKEHUS, HAIIPUMED, 3aMEHss CIIeIMabHBIM 00pa3oM MIa0IOHBI THAJIOTO-
BBIX MTAHEJICH.

B 3akmroueHue npuseneM IpUMEpP MPOrpaMMHOIO KOJA, KOTOPBIA TaeT BO3MOKHOCTb
M0JIb30BATENI0 BHIOpATh MM (Qaila 1 coXpaHeHHs HeKoTopol umH@opmaruu. B atom ¢par-
MeHTe hWnd - ACCKpHUNTOP I1aBHOrO OKHA, g _hInst - 1ecCKpunTop KONUM Npuaoxenus, ofn -
cTpykTypa OPENFILENAME, 1ojsi KOTOPOM HCIOJB3YKOTCS Uil HACTPOWKHU AMAIIOrOBOW IaHe-
.

TCHAR SZFullPath[MAX_PATH};
TCHAR szFileName [MAX PATH];
*szFullPath = 0;
*szFileName = 0;



OPENFILENAME ofn;
// mpoBomum “oBHyJleHMEe” BCEM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));

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

ofn.hInstance = g hInst;

// bduibTp OJyia OoTOOpaXeHMs TUIIOB GaijioB
ofn.lpstrFilter = "Texcronee ¢anme\0*.txt\0

Bce darner\0*.*\0\0";
ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// UCHONb3yeM TeKymMi KaTaor
ofn.lpstrInitialDir=NULL;
// ompepmesgeM 3aroJIOBOK OMajiora
ofn.lpstrTitle = "Coxpauurb B odamnjue";
// HacTpauBaem bjaru ouasiora
ofn.Flags = OFN_PATHMUSTEXIST\OFN_OVERWRITEPROMPT\
OFN_ HIDEREADONLY |OFN EXPLORER;

// oTobpaxaeMm IOMajyioT
if (GetSaveFileName (&ofn)) {

// B B3TOM TOUKE MMEEeM:

// ofn.lpstrFile - mosHbl nyTh Obaria

// ofn.lpstrFileTitle - umsa BEIOpPaHHOT'O OGaiia

// ImejlaeM 3anmchb COIOEPXMMOTO bainia

2.2. llepcneKTHBBI 00bEKTHOI'0 MOAX0/1a MPHU CO3IAHUHU MPOTPAMMHBIX CPeICTB

3aganue. Co31aTh NPUIIOKEHHUE, KOTOPOE AEMOHCTPUPYET paboTy co mpuTamMH, KUC-
TAMH, TepbsiMH. /[ BeIOOpa monb30BaTesieM IBeTa M IIPU(Ta HUCHOIB3YIOTCS CTaHIAPTHBIE
JTUAJIOTOBbIE MaHENH.
IHosicHeHust M yKa3aHus.
Crenuanu3upoBaHHbie PYHKIINHU 111 paObOTHI ¢ QaitiaMu
OnHuM 13 koMrnoHeHTOB Windows sSIBJISIIOTCS Tak Ha3blBaeMble (paliiipl MHUIMATU3AINH,
uMmeromue pacumpenue INI. 1o oObruHbIE TEKCTOBBIE (haliiIbl, OJJHAKO X OTIUYUTEIIbHASI OCO-
OEHHOCTb COCTOUT B TOM, YTO OHH UMEIOT CIIEUAIIbHYIO CTPYKTYPY:
[Section]
Key=Value
KonunuectBo cexuuii B Qailyie He OrpaHUYeHO, HE JIUMUTHUPYETCS TAKK€ M KOJIMYECTBO
KIro4el B Kaxoi cekiuu. OHUM U3 TpeOoBaHUH sIBIIsieTCsl oOecrieueHre YHUKaIbHOCTH KITIO-
Yyell BHYTPH KaXXJ10M CEKIIMH.
Urenue 3HaueHus kimoda szKey u3 ceknun szSection daiina szFilePath nposo-
autes GyHKIuen
GetPrivateProfileString(

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

€CJIM KJII0Y B YKa3aHHOM CEKLMU OTCYTCTBYET, B Oydep szValue Oyzaer 3amucaHo 3Ha-
YeHue 10 YMOJIYaHHIo, yKa3aHHoe B szDefVal.

3anuce HOBOro 3HaueHHs szValue kitoya szKey B cekiun szSection ocyiecTs-
asieTcst QyHKIen

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

Kak npasuno, *.INI ¢daiinsl pacrnosnoxeHsl B TOW TUPEKTOPUH, B KOTOpYIO ObLia ycTa-
HOBJICHA omepalroHHas cuctema. Ecnu B ctpoke szFilePath yka3zaHo Toinbko UM (aiina, To



oH OyzaeT pacnosoxeH B 3tod Windows mupekropuu. Eciu ke szFilePath coaepXuT mos-
HBIH TTyTh, TO Windows nupekropus OyaeT IpOUrHOPHPOBAHA.

e ¢ynkuun GetProfileString() u WriteProfileString() cmneuuanbHO
npeaHa3HayeHsl st padbotel ¢ Win.ini daitnom.

2.3. Obecneyenne Ka4ecTBa NPOrpaMMHOIO CPeICTBA

3aganue.

Co3natp mpocreiiiee MpuiIokKeHne, KOTOpoe BEIBOJUT OJHO IIABHOE OKHO. JIJisi BBIMOJI-
HEHHUs J1a0opaTOpHON pabOThl HEOOXOAMMO 3HATh OOIIYI0 CTPYKTYpY Windows mpuioxeHus, a
TaKXe AJITOPUTM IOCTPOCHUS MPOCTEHIIET0 MPHUIOKEHUS: PETHCTPALIUs KJIacca OKHA MPHIIOKe-
HUS; CO3[JaHME IJIABHOI'O OKHA MPHJIOKEHUS; 3aIyCK IIUKIa 00paboTKH COOOIEHHH, moMeniae-
MBIX B O4Yepe/b MPHUIIOKEHUS; 3aBEpUICHUE PAOOThI MPHIIOKEHHS MPH U3BJICYCHUU U3 OYepeIu
COOOLIEHUS O BBIXOJIE; CO3AaHNe (PYHKIUN OKHA MPUIIOKEHUs, 00pabaThIBAIOLICH MPpUXOIAIIne
€My COOOIICHHUS.

HosicHeHus1 M yKa3aHMs.

[Monpassromee GonmpmmHCTBO Windows mporpaMM BKITFOYA€T MHOXKECTBO TpaUUECKUX
3JIEMEHTOB, UMEHYyeMbIX pecypcamu (resources) Windows. Ilepeuncnum BHIBI pecypcoB B
Win32 API:

1) MeHI0, TMaJIOTH, MaHeJIN YIPaBICHUS, aKCeIepaTOphbl;

2) MKOHKH, OUTOBBIE U300pAKEHUS, KYPCOPBI;

3) cTpokoBbl€ TaOIUIbI, TAOINIA BEPCUH TPUIIOKEHUS;

4) pecypchl, onpeesieMble pa3padOTUNKOM.

Bce nepeunciennsle pecypcsl pasMelaloTes B ghatiie pecypcos, UTo MpeJCTaBseT Cco-
0ol 0JTHY M3 caMbIX XapakTepHbIX ocobeHHocTel Windows nporpamMmupoBanus. Mimenso ¢ no-
MoIIbI0 (haiIOB pecypcoB OONBIIMHCTBO MPUIIOKEHUN ONpeAessieT BU3yaIbHbIE JIEMEHThI CBO-
€r0 IOJIb30BATEILCKOT0 UHTEpdeiica — MEHI0, IUAJIOrOBbIe OKHA, HAJIMCH, paCTPOBBIE N300pa-
KEHU U Tpoyee.

®daiibl pecypcoB, UMEIOIINE pACIIUPEHUE *.I'C CO3/Ial0TCsI IO M3BECTHBIM CIIeIIM(pUKAIIH-
SM, B TEKCTOBOM (opmarte. DTO MO3BOJISIET CO3/1aBaTh (hailin pecypcoB MpUIIOKEHUs MO0 BpyU-
HYIO — JIIOOBIM TEKCTOBBIM PEaKTOPOM, JTHOO CHEeNHATBHBIM PEIaKTOPOM PECYPCOB, UTO MPE-
HOYTHUTENbHEE. 3aTeM 3TOT (aill KOMIMIUPYETCS KOMRuasimopom pecypcog. IlonydeHHbIN B
pe3yabpTate ¢aii ¢ pacimupeHueM *.res gajaee KOMIIOHYETCS C OCTATBHBIMH YaCTSMU TTPUIIOKE-
Hus — *.0bj u *.lib ¢aiinamu, oOpasys enuHbIN TBOUYHBIH 00pa3, COAEPKAIINIT BHITOTHACMbIN
IPOTPaMMHBIN KO ¥ HH(popManuio o pecypcax. [Ipu 3Tom B 3aronoske kaxaoro Windows mpu-
noxeHus: popMupyeTcs crienuanbHas madauya pecypcog. Ita Tadnuia ucrnoib3dyercs Windows
JUTSI TIOUCKA ¥ 3arPy3KH PECYpPCOB B OTIEPATUBHYIO MTaMSITh.

XoTs pecypchl SBISIOTCS TaHHBIMU M XPaHATCS B €Xe (ailie mporpamMMbl, HO pacrosio-
KEHBI OHHM He B cerMeHTe NaHHbIX (DS), rae xpaHsrcs oObIYHBIC TaHHBIE HCIIOTHSIEMBIX MOJY-
neii. Takum o0Opa3oM, K pecypcaM HET HEMOCPEACTBEHHOIO JOCTyIa yepe3 NMepeMeHHbIe, orpe-
JIeJICHHBIE B HCXOJTHOM TeKCTe TporpaMMbl. OHH TOJDKHBI OBITH SIBHO 3arpyKeHBI U3 €Xe (aiina B
naMsTh.

OcCHOBHas NpUYMHA TAaKOTO IOCTPOEHUs — HKOHOMMS OINEpaTHBHOW NamMATH. [[eficTBH-
TEJIbHO, TPYIHO MPHIyMaTh CUTYallUIO, KOTJa abCcon0mHo 6ce Pecypchl MOTYT OJIHOMOMEHTHO
MOHAZOONUTHCS TIPHIIOKEHHUIO. A pa3 B KaXKIBIi MOMEHT HYXXHBI TOJBKO HEKOTOpHIE, TO Ooiee
pa3syMHO — MOATPYKaTh UX 110 Mepe HaJTOOHOCTH.

HyxHO cKka3aTh, 4TO pecypchl He 0053aTEIbHO JTOHKHBI KOMITOHOBATHCS C UCTIOTHIEMBIM
(aiinoM MpUIOKEHHS, OHU TAaK)KE€ MOTYT CBOAMTHCS B OTAETbHYI0 6ubmuoreky DLL. IIpenmy-
IIECTBO 3TOTO MMOJAX0/a 3aKJII0YaeTCs B TOM, UYTO NPU U3MEHEHUU (Qailiia pecypcoB He TpeOyeTcs
NEPEeKOMITMIINPOBATh BCE MPHIIOKEHHUE, a HYKHO TOJIbKO 3aMeHUTh DLL daiin. MoxHo Tarxxke
COIIPOBOXKIATh NpPUIIOKEHHEe HeckosbkuMu DLL, mpencraBiasiommMu pecypchl Ha pa3iIddHbIX



s3bIKax. IMEHHO Tak MOCTYMaloT pa3pabOTYMKHU MPU CO3JaHUU MPHIIOKEHHS, TPeAHa3HaYeHHO-
ro A5 paboThl B MHOTOSI3BIKOBOM cpefe.

Eme oqHO MpenMymiecTBO — ¢ TOUKH 3pEHHs TEXHOIOTUU TPOTPAMMHUPOBAHUS — HCIIOJb-
30BaHMsI PECYPCOB COCTOUT B TOM, YTO JIOKAJIU3ALMsI IPUIOKEHUS B 9TOM cilydae TpeOyeT Hau-
MEHBIIUX 3aTparT.

Menro npunoxenus. MeHto — 3To HauOoJiee KOHCepBaTUBHAS U, OAHOBPEMEHHO, Haubo-
Jiee BaKHAs 4acTh IOJIb30BaTeNnbckoro uutepdeiica. Tpynno nHaiith Windows npunoxenue, y
KOTOPOI'0 OTCYTCTBYET MEHIO, — 3TO CUMTAETCS “IypHBIM TOHOM Yy pa3pabOTUMKOB.

Buast Mmenro. OOBIYHO BBILACTSIOT YETHIPE BU/Ia MEHIO:

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

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

3. [lnaaromiee mento (floating menu). OHo He CBA3aHO C TJIABHBIM MCHIO, U MOXET OBITH
CO3J1aHO B JII00OM MECT€ HKpaHa KaKk HE3aBUCHMOE BCILIBIBAIOIIEE MEHIO.

4.V moJaBIisoniero OONBIIMHCTBA TJIABHBIX OKOH MPUJIOKEHUHN B JIEBOW YaCTH 3aroJioB-
Ka HaxoAuTcs mukrorpamma. lllenqok MbIIIbi0 MO HEM MPUBOAMT K MOSIBICHHIO CHUCTEMHOIO
MEHIO (System menu), KoTopoe MOX0Xe Ha MOJMEHIO TJIABHOIO MEHIO MpuiokeHus. OObIYHO
CHUCTEMHOE MEHIO BCEX MPUJIOKEHUH OIMHAKOBO, C €r0 MOMOIIBI0O MOKHO MUHUMHU3UPOBATh WU
MaKCUMH3HPOBATh OKHO MPHJIOKEHHSI, TIepeMenaTh ero u npouee. OQHAKO MPHIOKEHHE UMEET
BO3MOXKHOCTh U3MEHHMTh CUCTEMHOE MEHIO, JONOJHsIS €ro HOBBIMU CTPOKAaMH, WM yHaJss Cy-
IECTBYIOIIHE.

Bo3MoskHBIE COCTOSIHUS TYHKTOB MEHIO

1. Ilpu BBIOOpE MyHKTa MEHIO, CTPOKAa MHBEPTUPYET I[BET. ITO MPUMEHHUMO K IIYHKTaM
MEHIO BCEX BHJIOB.

2. [TyHKTBI BCILIBIBAIOIIUX MEHIO MOTYT HAXOIUTHCS B coCTOsiHUU ommeuero (Checked),
IPU 3TOM ClieBa OT TEKCTa IyHKTa MEHIO BBICTABJISIETCS CIIeMalibHasi MeTKa. JTa MeTKa M03BO-
JSIET TOJTB30BATENI0 Y3HATH O TOM, KaKHe OIIIMU MPOTPaMMBbI BHIOPaHBI U3 3TOT0 MeHIO. [TyHKTHI
TJIABHOTO MEHIO He MO2ym Obimb OmMMedeHbl.

3. IIyHKTBI MEHIO MOTYT HaXOJUThCS B cocTosiHuM akmusno (enabled), wneaxmusno
(disabled) u neoocmynno (grayed). meiite B BUAYy, YTO MyHKTHI, IOMEUYEHHbIE KaK aKTUBHbIE
WIA HEaKTUBHBIC, BBITIISAIAT JJIS TTOJIH30BATENS OJIMHAKOBO, @ HEJIOCTYITHBIN ITYHKT MEHIO BHIBO-
JIUTCS B CEPOM IIBETE.

Tonpko mpu BbIOOpE aKTUBHBIX MYHKTOB MeHIO Windows reHepupyeT cOOOIIEHHUs, MO-
CTynaromue B pyHKIUIO OKHA, COAEPIKAIIETO 3TO MEHIO.

WTaKk, KayKAplil ITyHKT MEHIO OIPEIEIIIeTCS TPEMsI XapaKTePUCTHKAMHU:

1. Bueunwuii BUJ MyHKTa MEHIO, IPYTUMH CIIOBAMHU — TO, YTO Oy/IeT 0TOOpaKeHO B MEHIO.
DTO MOXET OBITh JIMOO CTPOKA TEKCTa, TN0O0 rpaduuecKuii, TOUHEEe OUTOBBIN 00pa3s.

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

3. YHUKaIbHBIA YUCIOBON MAEHTU(UKATOP, KOTOpblii Windows mochuiaeT B (PYyHKIIUIO
OKHa, KOTJIa MOJIb30BaTelh BHIOMPAET JAHHBIA TYHKT MEHIO.

Coo011eHus OT MyHKTOB MEHIO

IIpu BeIGOpE MyHKTOB MeHIO Windows renepupyer coobmenne WM_COMMAND. 310 co-
o0I11eHre MOXHO Ha3BaTh COOOIIEHNEM MOJIb30BATENBCKOI0 HHTEpdeiica, MOCKOIBKY OHO MOCHI-
JaeTcsl BCAKUH pa3, KOTAa MOJIb30BaTeNb YTO-TO BHIOMPAET, YTO-TO MEHSET W Tak janee. B o0-
IIEM CITy4ae 3TO COOOIICHNE UMEET apaMeTphl:

WM_COMMAND

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



[Tapamerp wEvent uMmeHyeTcsl HOTU(PUKAMOHHBIM KOJIOM WJIM KOJAOM H3BelleHus. J{is
IIYHKTOB MEHIO OH gce2oa paBeH Hymo. [lapamerp wID — 3TO YHUKaJIbHOE YHCIOBOE 3HAUYEHUE,
ACCOLIMMPOBAHHOE C KaXIBIM 3JIEMEHTOM. B ciyyae MeHI0, OH COAEPKUT UACHTU(DUKATOP IMyHK-
ta MeHto. [lapamerp hwndCtl mpencraBisieT coO0i AECKPUNITOP OKHA 3JIEMEHTa YIPaBJICHUS.
st myHKTOB MEHIO OH 6cecda paBeH NULL.

IIpu BEIOOpE IMYHKTOB CHCTEMHOI'O MEHIO TeHEpHpyeTcs coolienne WM_SYSCOMMAND,
KOTOpPOE NMEET TAKHUE K€ IapaMeTpBhI.

HanomuuMm eme pas, yro coobmenne WM _COMMAND nocTynaeT B QyHKIHIO OKHA, KO-
r7la MMyHKT MEHIO )orce eviOpan. OIHAKO peliaeMas BaMU 3a/laqa MOXET MOTpeOOBaTh 3HAHUS,
KaKoW MYHKT MEHIO 8bl10Uupaemcs TOIb30BaTEIeM B HACTOSIIMM MOMEHT. J{omycTUM, BBl XOTUTE
JUHAMUYECKH MEHSTh BHEIIHUM BHUJI MyHKTa MEHIO, KOTJIa MOJb30BaTe/Ib HABOAUT HA HEro Kyp-
cop Mbimu. B a3rom ciaydae (GyHKOMS OKHa JIOJDKHA oOpabaThiBaTh  COOOIIEHUE
WM_MENUSELECT, koTopoe nocrymnaer 10 WM_COMMAND 1 UMEeT IapaMeTphI:

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

[Tapamerpsl Item u hMenu COOTBETCTBYIOT MIACHTU(UKATOPY M JAECKPUNTOPY BBHIOH-
paeMoro myHKTa MeHI0, a 3HaueHne £Flags coaepxut (hiaaru COCTOSHUS 3TOTO MYHKTA.

Co3aHue rJ1aBHOTO MEHIO TTPUIIOKEHUS

JloGaBieHre MEHIO K TpOTpaMMe — CpaBHHUTEIBHO mpocTtas 3amgada Windows mporpam-
MupoBaHus. CTpyKTypa MEHIO JOCTATOYHO MPOCTO OINpPEAEIIeTcsl B onucaHuu pecypcoB. Kax-
JIOMY TYHKTY MEHIO MPHCBAMBACTCS YUCIOBOHN uaeHTHU(UKaTop. OOecreueHne YHUKATbHOCTH
uaeHTU(GUKATOPOB OepyT Ha ce0si COBPEMEHHBIE PEAaKTOPBI PECYPCOB, BaM OCTAETCS MIPHUIyMAaTh
MHEMOHHMYECKHE UMEHA 3THUM HaeHTh(uKaropam, Hanpumep ID_EXIT.

Jnst co3nanusi MEHIO MPUMEHSIFOTCS TP METO/1a:

1. [llabnon MeHto co3maercs B (paiisie pecypcoB MPHIIOKEHUS, a 3aTeM 3arpyKaeTcsl mpu
CO3JIJaHWU TJIABHOTO OKHA MPHJIOKEHUS. ITOT CIIOCOO MOAXOAUT ISl CTATUYECKUX MEHI0, HEMe-
HSIOIUXCS U HE3HAUUTENBHO MEHSIOUINXCS B TIPOIecce pabOThI TPOrPaMMBI.

2. Menro 6e3 1rabioHa co3/1aeTcss JUHAMHYECKH TOJIKO Mpu momormu Gysakmmuii Win32
APIL DT10T cnioco6 moaXoauT Ui MPUIIOKEHHUH, CYIIIECTBEHHO MEHSIOIINX BHEUTHUI BUJ MEHIO,
Korja pa3padoTaTh MOIXOIAIINN MIA0JIOH 3apaHee He TIPEICTABIAETCS BO3MOKHBIM.

3. [[TaGoH MeHI0 MOATrOTaBIMBAETCS HEMOCPEACTBEHHO B OMEPATUBHOMN MaMSTH U C TMO-
MOIIBIO CMIENUATBHBIX (DYHKIIHI MOKIII0YAETCS K TPUIIOKESHHIO.

Mpl, mpenMyIIecTBeHHO, OyaeM HCIONIb30BaTh MepBhIid crmocol. Kak Obwio ckazaHo,
MPEXKE YEM MOJKIIOYUTh MEHIO K MPHJIOKEHHIO, €r0 HYKHO 3arpy3uTh U3 pecypcos. [locneno-
BaTEIIbHOCTh JCHCTBUII MOXKET OBITh TAaKOM:

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;

3aMeTUM, YTO TPHU YyKa3aHWU PECYpPCOB MPHIOKEHHUS Yalle HCIOJIb3YIOTCA YUCIOBBIE
3HAUEHUs, UICHTH(PUIMPYIOMIUE pPecypchl, a HE CTPOKOBBIE OINHCAHUs, HANPUMED,
IDR MAIN MENU. B sToM ciydae Cile€dyeT HCIOIb30BaTh Makpoc MAKEINTRESOURCE ()
JUIsl IpeoOpa3oBaHus UIeHTU(PHUKATOpa pecypca B CTPOKOBOE onucanue. [Ipumep 3arpy3ku Mme-
HIO BBITJISAIUT TaK:

HMENU hMenu = LoadMenu (g _hInst,

MAKEINTRESOURCE (IDRiMAINiMENU) ) ;
O6paboTyrk cOOOIIEHN MEHIO HECIIOKEH M MOYKET BBITIISIETh CICAYIONUM 00pa3oM:

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

}

return 0O; }

(DyHKI_[I/II/I I pa60TBI C MCHIO
1. Ecnmu oxHo hWwnd IIPUIIOKCHUA UMECT TJIaBHOEC MCHIO, TO ITOJTYYHUTh €0 ACCKPHUIITOPD
MOYKHO C ITOMOIIBIO (PYHKITHH
HMENU hMenuMain = GetMenu (hWnd) ;
3areM MOXKHO MOJIyYUTh JECKPUTITOPHI BCEX MOIMEHIO, BBI3BbIBASI (PYHKIINIO
HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);

371ech LeOYHCIIEHHOE 3HaueHne nPos uzmensercs ot 0 1o nMenu-1, riae nepemeHHas
nMenu 0003Ha4yaeT KOJIMYECTBO MOJAMEHIO. Y3HATh 3TO 3HAYEHHE MOXKHO C ITOMOILBIO YHUBED-
caslbHOW (hYHKIIMH

nMenu = GetMenultemCount (HMENU hMenu),

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

2. JIns MONMHON 3aMEHbl MEHIO y TJIaBHOTO OKHA MPUIIOKEHUS HY)KHO BOCIOJIB30BaTHCS
(dyHkuuen

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),

KOTOpasi IO3BOJIAET IIPUKPENUTh K OKHY hWnd HOBOE MEHIO C JECKPUNTOPOM
hMenuNew.

B »3toM cnydae “‘crapoe” MeHIO TpeOyeTcs paspylIUTh BBI3OBOM  (DYHKIIHH
DestroyMenu (hMenu). Eciu ke MEHIO IPUKPEIUIEHO K OKHY IIPHU CO3JaHUM IIOCIEIHErO
(cM. mpuMep mpeabIayIero nyHkra), Windows aBTOMaTHUECKH pa3pylIUT TaKoe MEHIO MpH 3a-
KPBITUHU OKHA.

3. VI3MeHuTh COCTOSIHHE MYHKTAa MEHIO C UACHTU(PHUKATOPOM uID MOKHO C MOMOILBIO
BbI30Ba (DYHKIIMU

EnableMenultem (hMenu, ulD, uEnable);

ITapamerp uEnable MOXeT IPUHUMATh OJJHO U3 CIECIYIOIIUX 3HAYCHUN:

MF DISABLED (HenocTynHo), MF ENABLED (akTuBHO) uiu MF_GRAYED (HemOCTYII-
HO U OTMEYEHO CEpbIM I[BETOM). DTO 3HAuY€HHE JOJKHO ObITh OOBEAMHEHO C KOHCTAHTOM
MF BYCOMMAND, cciu napameTp uID 3amaeT HMAEHTH(UKATOP MEHIO, JMOO ¢ KOHCTAHTOM
MF BYPOSITION, eciau ulD 3a7aeT HOMEp TO3UIMK B MCHIO.

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

DrawMenuBar (hWnd) ;

[TepepucoBbIiBaTh MOAMEHIO He TpeOyeTcsi, MOCKOIbKY 3TO nenaercs Windows aBToma-
THYECKH NPU KAKJIOM BBI30BE ITOJIMEHIO.

5. Ilporpammublit uHTEpdeiic Win32 conepKuT aBe YHHUBEpCallbHbIe (YHKIIUN

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

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

nepBasi 13 KOTOPBHIX BO3BpAIAET MOJHYI0 WHPOPMAIUIO O ITYHKTE JI000r0 MEHI0, a BTO-
pasi — TO3BOJISIET COBEPIIUTH BCE HEOOXOIUMBIE ONepaIliy ¢ 3TUM MyHKTOM. [lapamerp uItem
SIBIISICTCSI TIO3HMIIMEH B MEHIO, €CIIH TIEPEMEHHAsl £ByPosition MMEET HEHYJIEBOE 3HAUYCHHUE, JTHOO
UJCHTU(PHUKATOPOM — B TPOTUBHOM ciy4ae. VcuepnbiBaroliee OMHMCAHUE TOJEH CTPYKTYPHI
MENUITEMINFO BBl MOXETE HaiiTH B 11000# cripaBoyHOH cucreme mo Win32 APL
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2.4. lokyMeHTHPOBaHHE NPOrPAMMHBIX CPeICTB

3aganue. Co3aTh MPHIIOKEHHE, KOTOPOE IEMOHCTPUPYET OCHOBHBIE CTUIIM OKOH. [
OKOH pa3jM4YHbIX CTHIEH (TJ1aBHOE, BpEMEHHOE U JI0UYEPHEE) 3a-pe-TU-CTPU-PO-BATh OT/EIbHBIE
kiaccel okoH ("MainWindows", "PopupWindows" u "ChildWindows"), npeaycmoTrpeB st Ka-
KJIOTO Kj1acca COOCTBEHHBIN LBET ()OHA U COOCTBEHHYIO (QyHKUHMIO OKkHa. [Ipu co3manuu OxoH
Ha3BaHME CTUJISI OKHA BBHIBECTH B 3arojioBKe OKHA. PacmoniokuTh OKHa Tak, 4YTOObI OHH HE 3a-
KpBIBaJIM APYT ApYyra Ha 3KpaHe.

IosicHeHus1 M yKa3zaHusl.

Coznanue rnaBHoro okHa. Co3jaHue IJ1aBHOIO OKHA IPUJIOKEHUS IMPOU3BOAMUTCS BbI3O-
BoM QyHKINH CreateWindow () uiu CreateWindowEx ().

Jnst maorux pyukmuit Win32 API comepxuT aBa BapuaHTa, IPU STOM OJIMH U3 HUX HMe-
eT cypdukc Ex. MimeHHO nocienHue sBsitoTcs UCTUHHBIME Win32 GyHKIUSAMH, UX HUCIOJIB30-
BaHue npeanoututenpbuee. Oynkuuu 6e3 cyddukca, kak npaBuio, yHaciaenoBansl u3 Winl6 u
He sBIsItOTCS 32-X paspsaneiMu. Kpome toro, hupma Microsoft mpeaymnpexnaer, 4To OHa MOXKET
MPEKPATUTh NOACPKUBATH Takue PYHKIIUU B OyayIIEM.

KpaTtko ykaxkeM 3HaueHusi napamerpoB ¢pyHkinu CreateWindowEx () (moiHyrO HH-
dopMaiuo 0 mapamMeTpax MOXHO HAaWTH, HallpUMep, B CIPABOYHOM CHUCTEME KOMIIMJISATOpa
VC++):

DWORD dwExStyle JIOTIOJTHUTEIIBHBIE CTUJIA OKHA, OIPEACIAIONME, IJIaB-

HBbIM o6pa30M, BHU] O6paMJ'IeHI/I$I OKHa,

LPCTSTR lpClassName
LPCTSTR lpWindowName
DWORD dwStyle

int x, vy,
nWidth, nHeight

MM 3apETUCTPUPOBAHHOIO PaHee Kilacca OKHa,
TEKCT 3arojIoBKa OKHa;

OCHOBHBIC CTHJIM OKHA, ONPEICNISIONINE €ro BHEIIHUMN
BU/I.

KOOPJMHATHI JIEBOTO-BEPXHETO YIiia OKHA, €er0 MHUPUHA U
BBLICOTA. 3aaf0TCS B MUKCEIISIX;

HWND hWndParent JECKpUNTOp poauTenbckoro okHa wim NULL mig okon
BEPXHET0 YPOBHS (TJ1aBHBIX OKOH);
HMENU hMenu JECKPUITOP MEHIO NMPHUIOXKEHUA. Ecnu MeHI0 OTCyTCT-

ByeT, To NULL;

JECKPHUIITOP DOK3eMIUIApa MNPHWIOKEHUS, IOIYyYEHHOIO
yepes napamerp WinMain();

yKa3aTelb Ha JIOTOJIHUTEIbHYI0 HH(OpMaIuio, acco-
LIMAPOBAHHYIO C JaHHBIM OKHOM. He mcronb3yercs, Kak
npasuio, nosromy NULL.

B Windows nogaepxuBaeTcst CTporas uepapXxus OKOH, IIPH 3TOM Kad#cooe OKHO JOJHKHO
yeMy-1100 NMpUHAIeKATh, T.€. UMETh POAUTEIbCKOE OKHO. EJMHCTBEHHBIM HCKIIIOUCHHEM $IB-
JsIeTCs CrenuanbHoe OKHO 1moJ Ha3BaHueM “DeskTop”, koTopoe co3maercs onepamoHHON CHC-
TeMo# Tpu ee crapre. Ha 3TOM OKHe pacrnojaraloTcsi Bce BUAMMbIE 00beKThl camoit Windows.
Korna Bl yka3zbiBaeTe HyneBoe 3HaueHHe 111 hWndParent, 5T0 03Ha4aeT, 4YTO UCTUHHBIM PO-
IuTeNnbckuM okHOM Oyrniet “DeskTop”.

B Windows cyIiecTByT mpu 0CHO8HbIX cmujisi OKOH:

- TJIaBHBIE OKHA IIPUIIOKEHUH UMEIOT cTuilb WS_OVERLAPPEDWINDOW. Kak mpasuio,
oHu pacnonaratotrcst Ha “DeskTop” u uMeHyI0TCS OKHAMU BEPXHETO YPOBHS;

- BPEMEHHBIE OKHA UMEIOT cTulb WS_POPUPWINDOW. OHM IPHHAUIEKAT TJIABHBIM OK-
HaM MPUJIOKEHUH U CITy>KaT OOBIYHO JJIS BBIBO/IA KaKOK-JIMO0 MHpOpManuu. TUIHYHBINA IpUMep
— IHAJIOTOBLIC ITAHEH;

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

HINSTANCE hInstance

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

B 5710if Touke Windows, B CBOEM sIIIpe, CO3AET NEPCOHANbHYIO 0Yepedb COOOWeHUll TS
TOJIKO 4TO CcO37aHHOro okHa. CioJa onepaluoHHas cucreMa OyAeT moMenaTb CoOo0IeHu s, a-
PECOBAHHBIE JAHHOMY OKHY.

Jns  Toro, 4roObl OKHO TMOSBWJIOCH HAa JKpaHE HYXHO BbI3BaTh (PYHKIIHIO
ShowWindow (hWwnd, nCmdShow), KOTOpas NpUHAMAET 3HAYCHUE JECKPUIITOPA OKHA U Ta-
pamerp, epeIaHHblid yepe3 3aro’oBok WinMain () . Ilocie 3Toro, Mel 3actaBisieM OKHO Iiepe-
pHUCOBaTh CBOE coJepkuMoe, obpamasich kK Gynkunu UpdateWindow (hWnd), xotopas mo-
MeELIaeT COOOIIEHNE WM_PAINT B ouepe/ib coo01eHni okHa hwnd.

[{ukir 06paboOTKK COOOIICHUH.

KiroueBast Touka xaxkgoro Windows mpuiioskeHust — UK 00pabotku coodmenmid. Kak
OH pabotaer?

OyHkius GetMessage () MOCTOSHHO MPOCMAaTpUBAeT O4epelb COOOIICHUN W, €CIU
OHa TyCTa, HE JIeJIaeT BO3BpaTa, a nepenaer ynpasienue Windows. [Ipunoxenne HaxomuTcs B
COCTOSIHMH TPOCTOS WJIM, KaK TOBOPSAT, B cOCTOsIHUU “idle”. Ho Kak TOJMBKO B OUepeIn MOSBIIS-
eTcsi coobuieHne, GetMessage () 3amoyHSIET COOTBETCTBYIOIIME TOJSI CTPYKTYphl MSG, yaa-
JISIET 3TO COOOIICHHE U3 OYepeId U BO3BPAILlAeT HeHylegoe 3HaUeHue. B 3 ToM ciydae roBopsT —
GetMessage () BbliOHMpaeT coobmienue u3 ouepenu. Ilocnme aToro, ympaBieHue mnepenaeTcs
¢yuknun DispatchMessage (&msg), KOTOpas IepechUIaeT yKa3aTellb Ha 3allOJIHEHHYIO
panee CcTpykTypy MSG oOpatHo sapy Windows. OmepannoHHas cucrema OJOKHUPYET
DispatchMessage () U BbI3BIBAET OKOHHYIO (QYHKIUIO (yKa3aTelb Ha Hee H3BECTEH
Windows) ¢ mapamerpamMu, COOTBETCTBYIOIIMMHU TOJSM CTPYKTYphl MSG. DYyHKIMS OKHA BBI-
MOJTHSIET JEHCTBHS, KOTOPBIE BBl yKa3zanu (MM HE yKaszalu) A 0OpaOOTKH JaHHOTO COOOIIe-
Hus. [locie aToro ¢pyHKIMS OKHA BO3BpamiaeT ynpasienrne Windows, KoTopasi, B CBOIO 04epe/ib,
nenaer Bo3BpaT u3 DispatchMessage (). IlpuioxeHue Bo3Bpamiaercs K Hadaiay LMKIA
while, T.c. BHOBh BXOAUT B PyHKIHI0O GetMessage (), 0kuaas CIEIYIOIIETO COOOIIECHMS.
Tax mponomkaerca 10 Tex Mop, MOKa B 04epeau cooOLeHuid He nossurca WM_QUIT. B sTom
caydyae GetMessage () BO3BpalllaeT Hy/lesoe 3HaYEHHE, UMK while 3aKkaHYMBACTCS, U IIPU-
JI0’KEHHE 3aBEPIIACTCS.

[uxn o06paboTku coobmieHnit u (QyHKIUS OKHa paboTaroT mocieroBaTenbHO. [loka
GyHKIHST OKHA TIPOBOJAUT 00pabOTKy TEKyIero cooodmenus, pyHkius GetMessage () He Mo-
JKET BBIOpATh JPyroe cooOIlleHne, BCIEACTBUE OIOKMPOBKH IMKIa B DispatchMessage ().
3HAUMT, TPEK/IC YeM MEPEHTH K 00pabOTKE CIEMYIOMEro CoOO0IeHus, PYHKITUS OKHA 3aKOHUYUT
00paboTKy MpeabIIyIIero. IT0 CHpPaBeIMBO AJs ACHHXPOHHBIX COOOIICHUN, HO MOXET OBITh
HapYIIEHO JIJIsi CHHXPOHHBIX.

OyHKIMS OKHa — BTOpas KiroueBas Touka kaxaoro Windows npumnoxenus. Ot Toro, 00-
pabOTUYMKHU KAaKUX COOOIIEHHH BBl MPEAYCMOTPUTE B OKOHHOW MpOIEIype, 3aBUCUT MOBEICHUE
BaIllero MPIIIOKeHMs. MOXKHO CKa3aTh, 4T0 0HO Windows MpHIIokeHHE OTINYAETCS OT JPYro-
ro TOJIbKO HAlOJHEHHEM OKOHHBIX (yHKUMH. Bes “ku3HB” Ballell mporpamMMbl ONpenensieTcs
byHKIIMEH OKHa.

Kak yxe Obulo cka3aHo, (yHKLHS OKHa sBiseTcs (pyHKIMed oOpaTHOro BBI30Ba, YTO
noauepkuBaeTcst Makpocom CALLBACK B ee 3aronoBke. [lapamerpsl GyHKIIUU 6ce20a COOTBET-
CTBYIOT II€PBBIM YETHIPEM IOJISIM CTPYKTYpbl MSG. 3aMeTuM, 4TO AECKPUITOP OKHA MeperaeTcs
IEPBBIM MapaMeTpoOM, CJIEI0BATEIbHO HET HEOOXOAMMOCTH 3allOMUHATh €ro B INI00aIbHOH Ie-
pPEMEHHOI BO BpeMsl CO3/1aHUs OKHA.
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[TepBeiii mapamerp GyHKIMM OKHA MOJYEPKUBACT TOT (PAaKT, YTO JaHHAA QYHKUUS OyIer
00CITy’)KUBaTh 6ce OKHA, CO3/IaHHBIC Ha 0a3e JaHHOTO KJIacca, OTINYasi OJJHO OKHO OT JIPYroro 1o
€ro YHHUKAJIIbHOMY JIECKPHIITOPY.

Hama nepBasi (yHKIMsI OKHA BEChMa MPOCTA — OHA MEPEIacT BCE MOCTYIMAOIINE CO00-
HIeHus1 Ha 00paboOTKy Mo yMouaHuio, Bbi3biBas GyHkimio APl DefWindowProc (). OgHako
Kadcooe, naxe camoe mpocroe Windows MNPUWIOKEHHE TOMKHO 00paboTaTh CcooOIIeHuE
WM _DESTROY, KOTOpO€ IOCTYNaeT B odepelb coobuenuii, korna Windows paspymiaer Baiie
OKHO, YTO, B CBOIO OYepe/ib, SBISIETCS CIEACTBUEM HAaXATHs MOJH30BaTEIeM KHOMKH 3aKPbITHS
okHa. CTaHAApTHBIM OTBETOM Balllel OKOHHON (YHKIHMHM JOHKHO OBITh oOpamieHue k API
¢ynkunn PostQuitMessage (), KOoTopas MOMEIIAET MOCIEAHES I MPUIIOKEHUS cooOIIe-
Hue WM_QUIT B ouepesib cOOOIEHHH. DTO, KaK MbI YK€ 3HAaeM, IPHBOJUT K 3aBEPIICHHUIO [IHK-
7a B WinMain (). [lapamerp ¢pynkuun PostQuitMessage () 0OOBIYHO HE UCHONB3YETCS U
paBeH HYJIIO.

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

Oynkuug WinMain () HpOBOAMT PETHUCTPALMIO Kjacca OKHA, CO3/AeT TJIaBHOE OKHO
MIPHJIOKEHUS U 3aITyCKaeT MUK 00pabOTKH COOOIIECHUH.

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

O06paboTka cooOIIeHHI B OKOHHON ()YyHKITHH.

Kak Opu10 0TMEUYEHO B MpeabIAyIIeM pasfene, moseneHue Windows MpuiioKeHHs orpe-
nensiercss o0paboTunkaMu cooOuieHni B pyHKIMH okHa. O TOM, Kakue OCHOBHBIE COOOIIEHUs
MOJIy4yaeT OKOHHAsl (PYHKIIMS, KaK UX HYXKHO 00pabaTbiBaTh, U OYJET MOCBSIEH JaHHBIM pa3Jien.
Het nukakoii HeoOxoauMocT o0pabaTeiBaTh abcotomuo éce coodmenuss Windows. Bl qomxk-
HBI BBISIBUTH TJIaBHBIE [T BAIIIETO KOHKPETHOTO MPUJIOKEHUS M CKOHIICHTPHPOBATHCS HA HUX.

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

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

Bce coobuienus, He oOpabaTbiBaeéMble OKOHHOW INPOLEAYPOH, MOJIKHBI IMepeaaBaTbCs
¢ynkuun Windows DefWindowProc (). Takoil mexanusm nospoiser Windows mpoBOANUTh
00paboTKy COOOIIEHN OKHA COBMECTHO C mpuiiokeHueM. [Ipu 3ToM, 3HaUeHHUE, BO3BpaIaeMoe
¢yuknueit DefWindowProc (), A0KHO ObITh BO3BpAIla€MbIM 3HAYEHHWEM OKOHHOM Ipolie-
JTyPBI.

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

HamomHuM, 9TO (YHKIIMS OKHA MOJYYaeT COOOIIEHHE M3 IBYX MCTOYHHUKOB: M3 IIUKJIA
00paboTku coolOmieHuid U HemocpeAcTBeHHO oT Windows. U3 1ukina o0paboTku cooOiieHuit
MOCTYMAIOT BCE aCHHXPOHHBIC COOOIIEHMs, HAIPHIMEpP, COOOMICHUsT KIIaBUATYpPHOTO BBOJA, CO-
OO0IIeHUs O MEepEeMEIEHUSIX U HAKATUAX KJIABUII MBIIIH, a TaKKe COOOIeHns cOOBITUH Talimepa.
Henocpencresenno Windows BbI3bIBaeT (DYHKIMIO OKHA B BHJIE€ PEAKIMM Ha CUHXPOHHBIE COO00-
IIECHUSI.

Coznanne okna WM_CREATE

DTO TIepBOE COOOIIECHHE, KOTOPOE MoaydaeT (GyHKIHS okHA. ETo 0COOEHHOCTH B TOM, 4TO
OKOHHass (pyHKIMs noimydaecT WM _CREATE TONBKO 0Our pas 00 6036pama YNPABICHHS W3
¢byHkn CreateWindowEx (). DTo 03Ha4yaeT, 4TO OKHO CO3JaHO HE JO KOHIIA W, CJIeI0Ba-
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TEJIbHO, OdYepelb COOOIeHHH eme oTcyrcTByeT. OTCroa cienyeT BBIBOJ, YTO COOOIICHHE
WM _CREATE sBJISI€TCS CHHXPOHHBIM U IIOCBLIAETCS, MUHYs LIUKJI 00pabOTKU COOOLIEHHH, KOTO-
pBIi Takoke emne He 3amyieH. [lockonbKy coo0IIeHne moceIaeTcst 10 TOro, Kak OKHO CTAaHOBHT-
Csl BUIIUMBIM, BBl MOYKETE MCIOJIB30BATH €0 JUIS KaKOro-1u00 “A0co3laHus’” OKHA, HApUMED,
JUISL CO3JaHMsI OYEPHHUX OKOH. B 3TOM ciiyyae BaM MOXET MOHaI0OUTbCS WMHGOpManus U3
cTpykTypsl CREATESTRUCT, yKa3areiab Ha KOTOPYIO IepeIaeTcs yepes napamerp 1Param.

Ecnu o6paboTumk cooOmieHus Bo3Bpamiaer (-1), co3manue rIaBHOTO OKHA IpEeKpaliaeT-
cs. Eciim oOpaboTtunk cooOuienus Bo3Bpamiaer 0, co3gaHue OKHA MPOJOIDKACTCS, U (YHKIUS
CreateWindowEx () BO3Bpallaer ACCKPUIITOP HOBOIO OKHA. B 3TOM ciydae, JydiiuM pere-
HMEM BbIX0oz1a u3 WM_CREATE Oy/eT nepe/iadya ynpasjieHUsl Ha 00paboTKy 110 yMOJIYaHHUIO.

Ornpenenenne pazmepa okna WM _SIZE

OT10 BTOpOE cooOllIeHe, KOTOpoe Noiy4yaeT GyHKIHS OKHa rociie co3nanus. Kpome to-
ro, OHO IOCTYNAET BCAKUN pa3, KOI'/la M0JIb30BaTeNb YK€ U3MEHUI pa3Mephl OKHA (B OTJIMYHE OT
WM _SIZING, KOTOPOE CHMTHAIM3UPYET O TOM, YTO IIOJIL30BATENb MEHSET pasmephbl okHa). Co-
oO111eHre TIepeaaeTcs uepes ouepeib COOOIICHU M.

Windows npuioxeHnue, Kak MpaBuiio, HE 3HAET 3apaHee pa3MepoB cBouxX OKoH. K Tomy
e B JIF00OOW MOMEHT ATH pa3Mepbl MOKHO M3MEHUTh, HAIPUMEP, MPH IMOMOIIXA MbIIH. [ToaTomy
MPUIIOKEHUE T0JDKHO OBITh TOTOBBIM K TAKOMY HU3MEHEHHIO.

JlonomHUTENbHBIE TTApaMETPBl COOOLICHUS HECYT MH(POPMAIIIO O HOBBIX pa3Mepax OKHa
U 0 crioco0e, KOTOPBIM OHO M3MEHHWIIO pa3Mep, a UMEHHO: wParam coolmaer o crocode u3me-
HeHus pa3mepoB. OcoOblii WHTEpPEC NPEACTABIAIOT 3HAYCHUS SIZE MAXIMIZED wu
SIZE MINIMIZED, 4YTO JAa€T BO3MOXKHOCTb OPTaHM30BaTh COOCTBEHHYIO OOpabOTKy CHTya-
LM, KOI/la OKHO PaclaxHyTo Ha BECh SKPaH WM MUHUMHM3UPOBaHO. Miajiiee c10BO napameTpa
1Param coo0uaer 0 HOBOM MIMPHHE KIMEHTCKOW YacTH OKHa, a cTapllee CIOBO —O HOBOW BBI-
core.

Tunnunoe ncnons3oanne WM_SIZE — IOCHUIKA OKHOM caMoOMy cebe cooOmeHus o 1e-
PEPHUCOBKE TOJIBKO M3MEHEHHOW 4acTH OKHa. Kak 3TO cienaTe — Mbl paCCMOTPUM B CIIEAYIOIIEM
COOOIIeHNN.

Jlns Toro, 4ToObl aBTOMAaTUUYECKU MEPEPUCOBBIBAIACH 8¢S KIIMEHTCKAasl YacTh OKHA IpHU
U3MEHEHUU €ro pa3sMepoB, IMPHU PETUCTpPAlMM Kilacca OKHA OIPENECIUTE II0JIe CTHIICH:
wc.style = CS_HREDRAW | CS_VREDRAW;

HyXHO 3aMeTUTh, YTO y3HaTh TEKYILHE pa3Mepbl KIMEHTCKOI YacTH OKHa B JIt0OOM 00-
paboTuyMKe MOXHO BbI3BaB (pyHK1MI0 API:

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

OTtob6paxenue coaepxxkumoro okHa WM_PAINT

O6paboTka cooOmennss WM_PAINT kpaiine Baxkna Juii Windows mporpaMMUpOBaHUS.
Hy>XHO MOMHHUTB, 4TO B MYJIBTUIIPOIPAMMHOM ONEpaliMOHHON CUCTEME B JI000I MOMEHT MOXKET
noTpedoBaThCsl MEPEPUCOBKA JII0OOOT0, aXke HEaKTUBHOIO okHa. [Ipolie Bcero 3To MOXKHO clie-
JaTh, COCPEIOTOUYMB BCIO pabOTy MO OTPHCOBKE B OJTHOM MECTE, KOTOPHIM U SIBIsieTCSl 00paboT-
4uK coobmenns WM_PAINT. OT0 COOOLIEHHE CUTHAIU3MPYET OKHY, YTO BCSA €ro padbouas 00-
JacTh WM HEKOTOpasl ee 4acTh CTAaHOBUTCS HenelcTBUTeNnbHOM (invalid), u ee cnexyeT nepepu-
COBarTh.

371ech HYHO MOSICHUTD, YTO OKHO pa3/essieTcs] Ha HEKJIMEHTCKYIO0 U padouyio (KIMEHT-
cKy10) oOnactu. K HEKIMEeHTCKOI yacTh OTHOCHUTCS 3arojIoBOK OKHa M ero oopamuienue. Ilepe-
pUCOBKa 3TOM obsactu — 3a60Ta Windows, TOCKOJIBKY OTepaliioHHas CUCTeMa “3HaeT” O CTH-
JSX KaXJ0ro OKHA, a OHU TO U ONPEAEISAIOT, YTO HYKHO HApUCOBAaTh B HEKJIMEHTCKOM 4acTH.
Bcst BHyTpeHHsAA 4acTh OKHA OTHOCHUTCS K KJIMEHTCKOM OOJIaCcTH, BOT €€ TO NMEPEPUCOBKY Bbl U
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JOJDKHBI 3aIIpOrpaMMHMpOBaTh B 0OpaboTunke WM PAINT, nockonbky Windows HE MOXKeET
3HATh, YET0 X04ET KaKAbI IPOrPaMMHUCT.

Crnyuan renepanuu coobmmenus WM _PAINT
[lepeuncnuM OCHOBHBIE CHUTYallMM, KOT/Ia KIMEHTCKas 00JIaCTh CTAHOBHUTCS HENIEHCTBU-
TEJIbHOM.

— Ilpu co3manum OKHA HEACHCTBUTENBHA BCs ero padouas obmactb. CoollieHue WM_PAINT
MOMEIIaeTcsl B Odepedb COOOIIEHUH, KOrja MPHIOKEHHE BbI3bIBACT (YHKIUIO
UpdateWindow ().

— VBenuueHue (HO He YMEHBIIIeHHE!) pa3MepoB OKHA, B CTHJIE KJacca KOTOPOro 3aiaHbl (ia-
ru CS_HREDRAW u CS_VREDRAW, NIpMBOJUT K TOMY, YTO BCA pabouas 0ONacTh TaKxke
CTAHOBUTCS HeAEUCTBUTENbHOW. OnepalioHHasi CUCTEMa BCIJIEX 3@ 3TUM IOCHUIAET B OYe-
penb coobmenne WM_PAINT.

— Ilosnb30BaTens MUHMMHU3UPYET OKHO IPOTPaMMBbI, a 3aTEM BHOBb BOCCTAHABIIMBACT €0 JI0
npekHero pasmepa. OnepalnoHHasi CUCTEMa HE COXpaHSET coAepKuMoe pabouelt obnactu
Ka)KI0ro OKHA, TOCKOJIBKY B rpaguuecKoii cpefie 3To ObUI0 OBl CIMIIKOM HakjIaaHo. Bmecto
stroro Windows oOBSBISIET HENEHCTBUTEIBHON BCIO KIMEHTCKYIO OOJIACTh OKHA, a 3aTeM
OKOHHas Ipolueaypa mnomaydaer coodmenre WM PAINT u caMa BOCCTAHABJIMBACT CONEPIKHU-
MO€ OKHa.

— Bo Bpems nepemernienus okoH Windows He cOXpaHseT Ty 4acTh OKHA, KOTOpasi epeKpbIBa-
eTcs apyrumu okHamu. Korja ke 3Ta yacts mos:xe oTkpsiBaercs, Windows BHOBb OTMEUYAET
3Ty 00JacTh KaK HEJCHCTBUTENBHYIO, a (QYHKIHUS OKHA IoJaydaeT coobmenue WM _PAINT
JUI BOCCTAHOBJICHUS COJIEPKUMOI0 OKHA.

— Ecnu npu o6pabotke 1r060r0 cooduieHus Tpedyercss N3MEHUTh COAEP)KUMOE OKHA, TO MpH-
JIOKEHUE MOXET OOBABUTH JIIOOYI0 00JacTh COOCTBEHHOIO OKHA HEACHCTBUTEIBHON NpHU
nomonu ¢pyakiuu InvalidateRect (), a 3atem coobmute Windows, 4To HEOOXOIUMO
NepepucoBaTh 3Ty YacTb, BbI3BaB (pyHKINI0O UpdateWindow ().

Oyuknus InvalidateRect () 00bsBICHA CIAEAYIOIIMM 00pa3oM:
void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
IlepBbIil mapaMeTp — IECKPUITOP OKHA, JJI1 KOTOPOTO BBIMOJHAETCA onepanus. Bropon
— yKazaTellb Ha CTPYKTYpy Tuna RECT, onpeensiollyo MpsMOYrojbHYI 00JacTb, MOJJIexKa-
myto oOHoBNeHHI0. Ecnu yka3atens paBeH NULL, Bcsl KITMEHTCKast 001acTh 00BABISIETCS Hele-
cTBUTENbHON. TpeTnii mapameTp yka3blBaeT Ha HEOOXOJIUMOCTh CTUpaHUs (pOHA OKHA, €CIH OH
3a1aH kak TRUE, ()OH OKHa MMOJJIEKUT CTUPAHUIO.

OcoOennoctb coobmenus WM_PAINT

ITepBas 0co6eHHOCTE co00mEennss WM PAINT COCTOMT B TOM, YTO OHO SBJISETCSA HU3KO-
npuopuTeTHBIM. OnepanoHHas cucTeMa IMOMeIaeT ero B ouepeb COOOIIEHUH TOJIBKO TOT/a,
KOI'Jla TaM HET APYTUX HeoOpaOOTaHHBIX COOOIIEHUH.

Bropas ocobenHocTs — coobnienne WM _PAINT akKyMylIHPYeTCS CHCTEMOH. JTO 3Ha-
YHUT, YTO €CJIM B OKHE OOBSBIEHBI HECKOJIBKO 00JacTei, MoyieKamux oOHOBJICHHUIO, TO MPHIIO-
’KEHHE TI0JIy4aeT TOJIBKO OJHO cooOmenne WM PAINT, B KOTOPOM ONpeJeleHa CyMMapHas He-
JeicTBUTENbHAs 00J1aCTh, OXBATHIBAIOIIAsl BCE YKA3aHHBIE YACTH.

[TpaBuna o6pabotku WM _PAINT

O6paboTtka cooOmenus WM PAINT 6cec0q HadMHAeTCs C BbI30BA (YHKLUM
BeginPaint (), a 3akaHunBaercs — BbI30BOM (pyHKIMM EndPaint ().

Oyukuug BeginPaint () umeeT npoTOTHIL:
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HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)

IlepBblii mapameTp — JAECKPUNTOP OKHA, a BTOPOM — YyKasaTelb Ha CTIPYKTYpPY
PAINTSTRUCT, nojs KOTOpOW coaepkar WH(OpMaInio, MOJIE3HY0 IS IPOBEACHUS Tpodec-
CHOHAJILHOM OTPHUCOBKH B paboueil obmactu okHa. Tak, mojse RECT rcPaint npejicraBiser
MPSIMOYTOJIBHUK, OXBATHIBAIOMIMI BCE O0JACTH OKHa, TpeOyromue mepeprucoBku. OrpaHuduB
CBOM JICUCTBHUSA 0 PHUCOBAHHUIO TOJIBKO 3TOM MPSMOYTOJIbHOW 00JIACThIO, MPHUIIOKEHHE, HECO-
MHEHHO, YCKOpSET POLECC IIEPEPUCOBKH.

[Tpu 0O6paboTke BrI30Ba BeginPaint (), Windows 0OHOBISIET [UTH He 0OHO8GAsem, 3TO
3aBHCUT OT MOCJIETHETO MapaMeTpa, C KOTOpbIM Oblia BeI3BaHa PpyHK1Mg InvalidateRect ()
nepen 3TuM| pon padouei 06JaCTH € TOMOIIBIO KUCTH, KOTOPast YKa3blBajach MpU PErUCTpaLUn
kiacca okHa. [lone £fErase crpykrypsl PAINTSTRUCT yKa3blBacT NMPOU3BEIICHO JIM MEepeKpa-
muBaHue (OHA KIMEHTCKON O0JIACTH WIIM HET. 3HAHKUE 3TOT0 MOXKET ObITh TOJIE3HBIM, YTOOBI HE
JIeN1aTh TOBTOPHOU 3aKpacku B 00paboTUHKeE.

Bosspaiaembim 3HaueHueM BeginPaint () sBisercs 4eCKpUNTOP KOHTEKCTa YCTPOU-
CTBa. DTOT JECKPUIITOP HEOOXOAMM JUIS BBIBOJIA B pabouyi0 001acTh TeKCTa U rpaduku. 3ame-
THM, YTO IMPU KCMOJb30BAHUM JAHHOTO JECKPUIITOPAa KOHTEKCTAa YCTPOMCTBA NMPHIIOKEHHUE HE
MOJKET PUCOBATh BHE KIIMEHTCKON 00JIacTH.

Oynkiua EndPaint (), npuHuMaronias Te e MapameTpsl, 4To 1 BeginPaint (),
BBITIOJHSET 00s3aTEIbHOE OCBOOOXKIIEHUE JIECKPUIITOpAa KOHTEKCTa ycTpoiicTBa. OOpaboTumk
WM_PAINT 3aKkaHYMBACTCSl BI30BOM 3TOH Q)yHKuHI/I.

OtpucoBka BHe WM_PAINT

Oyukiun BeginPaint () u EndPaint () ucChonb3yloTcs mo/ivbko B 00paboTUHKE
WM_PAINT. HyxxHO BOoCnONb30BaThest Apyrumu pynkuuamu Win32 API, ecim Bamemy npuio-
JKEHUIO TPeOyeTCsl MOMyIUTh KOHTEKCT YCTPONCTBA KIMEHTCKOW 00JIaCTH OKHA GHe WM_PAINT.
[TpumepHBIii pparMeHT TaKoro KoJia J0JKEH BBIMJISIETh CIEIYIOIIUM 00pazoM:

// TOoJy4d4nuTh KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauyu C OECKPUITOPOM KOHTEKCTa
// n ero ocBoBOXIeHME

ReleaseDC (hwWnd, hDC);

[Tocne monydeHus: KOHTEKCTa W BBITIOJHEHUS KaKUX-JTHOO oreparuid, ero o0s3aTesIbHO
HY>KHO OCBOOOIUTH TTocpeicTBOM (hyHKIMN ReleaseDC ().

CucreMHbIE METPUKHT
MeTtpuku cucTeMHBIX KOMIOHEHT Windows MOKHO OINpeNeIuTh MPH MOMOIIU (HYHKIIUU
int GetSystemMetrics (int nIndex)

EnuHCTBEHHBIN apryMeHT 3To (pYHKIMH 33JaeT apameTp, 3HayeHHe KOTOPOro He0oOXo-
JMMO OIpEeeNnTh. 3HaYeHHe TpeOyeMoro napamMeTpa BO3BpalaeTcs JaHHON QyHKIHeH.

Jns ompeneneHuss TOTO WJIM WHOTO KOMIIOHEHTa B 3aroiioBoyHBIX (aitmax Windows
MMEIOTCSI KOHCTaHTBI ¢ TpeuKkcoM SM . 371eCh IEPEUNCIICHBl HEKOTOPBIE U3 HUX:

SM_CXCURSOR , SM_CYCURSOR — IIHMPHHA U BBICOTA KypCopa.

SM_CXICON, SM_CYICON — mupHHA U BHICOTA MTUKTOTPAMMBI.

SM_CXSCREEN, SM_CYSCREEN — pa3pelnicHHIC dKpaHa.

SM_CYCAPTION — BBICOTA 3aroJIOBKa OKHa.

SM_CYMENU — BbICOTa OJHOM CTPOKHU B IIOJIOCE MEHIO.

SM_CYHSCROLL — BBICOTa TOPU30HTAIBHOM II0JIOCHI IPOKPYTKH.

SM_CXVSCROLL — IIMPUHA BEPTUKAIBHOM MOJOCHI IPOKPYTKH.

Ornpenenenne pacnonoxenus okua WM_MOVE
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IIpu o6cyxaennn cooOumenns WM_SIZE ObUIO NOKa3aHO, KaK CIEMYET ONMPENENATh pas-
Mepsl OKHA. [Ipyras BaykHas 3a7a4a — ONPECIICHUE PACIIONOKEHNs OKHA HAa DKPaHeE.

Ilpu 3a6epuienuu nepemenieHust OKHa ero (QyHKIMs MOJIy4aeT coodenre WM _MOVE (B
OTIMYME OT cooOueHuss WM_MOVING, KOTOPOE IIOCTYNAET 60 6pems NEPEMEILEHNU), & BMECTE C
HUM — HOBBIE KOOP/IMHATHI OKHA B IapameTpe 1Param:

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

JIJ1si OKOH, UMEIOLIUX CTHIIN WS_OVERLAPPED u WS_POPUP, KOOPJIUHATHI OTCUYHTHI-
BAIOTCS OT BEPXHETO JIEBOro yria skpana. [{is okon ctusiss WS_CHILD 3TU KOOPAUHATHI OTCYH-
TBIBAIOTCSI OT BEPXHETO JIEBOTO yIjla BHYTPEHHEH 00JIACTH POJUTEIHCKOTO OKHA.

B mo6om o6paboTurke, a HE TOIBKO B WM _MOVE, MOXHO y3HaTh PACIOJIO)KEHHE OKHA
Ha 9KpaHe ¢ MOMOIIbI0 (PYHKIUU

GetWindowRect (HWND hWnd, RECT* lpRect)

KOTOpasi 3aI0JIHAET 110 CTPYKTYphl RECT TEKYIIMMH KOOpAWHATAMHU OKHA C JIECKPUII-

TOopoM hWnd.

2.5. YopasjeHue pa3pa0oTKoOi U aTTecTalUsl IPOrPAMMHOIO CpeACcTBA

3ananue. BoiBo B OKHO Mpu 00pabOTKE Pa3IMIHBIX COOOIICHUI.
Co3narh NpuIoKeHHE, MO3BOJISAIONIEE BHIBOJUTh TEKCT B pabodyro 00JacTh OKHA C UC-
MOJIb30BAaHMEM PA3NMYHBIX 1BeTOB. HeoOxomnmo Bectn 06padotky coobmenniit WM_CREATE,

WM_DESTROY, WM_PAINT, WM_MOVE, WM_SIZE.

IHosicHeHust M yKa3aHus.

DTO BTOpOE COOOIIEHHE, KOTOpOe MoydaeT (GyHKIUS OKHa rmocie co3nanus. Kpome To-
ro, OHO MOCTYMAaeT BCAKUN pa3, KOr/ia MoJIb30BaTeNb YK€ U3MEHWIT pa3Mephl OKHa (B OTIMYUE OT
WM_SIZING, KOTOPOE CUTHAIM3MPYET O TOM, YTO IOJIb30BaTEIb MEHSET pa3Mepbl okHa). Co-
oOI1eHue nepesaeTcs yepes3 ouepeib COOOIIeHU .

Windows npuiokeHue, Kak MpaBUjio, HE 3HACT 3apaHee pa3MepoB cBoux OKOH. K Tomy
e B JII00OH MOMEHT 3TH pa3Mepbl MOKHO U3MEHUTh, HAIPUMEp, NMPH MOMOIIH MbIH. [TosTomy
MPUIIOKEHUE T0JKHO ObITh TOTOBBIM K TAKOMY U3MEHEHHMIO.

JlononmHUTENbHBIE TapaMeTPbl COOOLIEHHUS HECYT MH(POPMAIIHUIO O HOBBIX pa3Mepax OKHa
U 0 crioco0e, KOTOPbIM OHO M3MEHWIIO pa3Mep, a UMEHHO: wParam cool1aer o crnocode usme-
HeHus pa3mepoB. OcoOblil WHTEpPEC NPEACTABISIOT 3HAYCHUS SIZE MAXIMIZED wu
SIZE MINIMIZED, 4TO JaeT BO3MOKHOCTH OPraHM30BaTh COOCTBEHHYIO OOpabOTKy cHUTya-
L1, KOT/1a OKHO paclaxHyTO Ha BECh SKPaH MM MUHUMH3UPOBaHO. Miajliee cI0BO ImapaMerpa
1Param coo0maer 0 HOBOM IIMPHUHE KJIMEHTCKOW YacTH OKHA, a CTapliee CJIOBO —O HOBOM BBbI-
core.

Tunnunoe ucnons3opanne WM_SIZE — MOCBUIKA OKHOM caMOMYy cebe cooOLIeHus o Iie-
PEPUCOBKE TOJIBKO U3MEHEHHOW YacTu OKHa. Kak 3To clienarb — Mbl pacCMOTPUM B CIIELYIOIEM
COOOILIEHUH.

s Toro, 4ToOBl aBTOMAaTUYECKU MEPEPUCOBHIBANIACH 6CS KIMEHTCKAs 4acTh OKHA IPH
W3MEHEHUU €ro pa3MepoB, MPHU PETUCTPALMM KJacca OKHA OIPENENNTe I0JIe CTHIICH:
wc.style = CS_HREDRAW | CS_VREDRAW;

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

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpas 3amoiHsAeT oA cTpyKTypsl RECT 11t OKHA ¢ fecKkpunropom hWnd.

2.6. IlpyHuMNuaabHas cxeMa co3iaHusa ActiveX-3jieMeHTa ynpaBjieHus
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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 IMPUIIOKEHUS, KOTOPOE MMEET 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 3aKJII0YAeTCs B TOM, YTO OCHOBHOE OKHO CYIIECTBYET Ha MPOTSHKEHUHU 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 JMAJOTOBBIMU OKHaMHU. B eHCTBUTENBHOCTH CYHIECTBYIOT HMPUII0KEHHUS, 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 OTHOILIEHUIO K JAMAJIOTY, a JUAJIOT, SABIAACH 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 KOHCTPYMPOBAHWH, OTOOPAKCHUU M YIPABICHHUU 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 1UajIOr0OBOr0 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 TUAJIOTOB. DTOT PEJAKTOP MO3BOJSAET OTOOPA3UTh JUAJIOTOBYIO 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 MPUITOKCHUA OMPECACIIACTCA C TOMOIIBIO Fpa(l)I/ILIGCKI/IX CpCaAcCTB
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 cIIOco0 0oJiee CI0KEH U UCIOJIb3YETCs] 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 HAaNOMHUHAET 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 COOOIICHUS, KOTOPBIE MOTyYaeT 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:
// uMHMUMaIM3auMsa SJIEMEHTOB yIIpaBJIEHUS
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 B3V, Y GYHKIMU AAANOTA Uy OOBIYHONH OKOHHOHM MPOLEAYphl UMe-
€TCsl MHOTO OOIIero, OJJHAKO BUAHBI U oTinuus. [lepeunciaum u te, u apyrue.

2.7. Moaeab MHOTOKOMIIOHEHTHBIX 00beKTOB (COM)

3aganue. Co31aTh NPUIOKEHHUE, KOTOPOE B KaueCTBE INIABHOI'O OKHA IPUIIOKECHUS 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. ITapameTpsl A 1UANOroBoN (GYHKUMU M Ul OOBIYHOM OKOHHOM Ipouenypsl oJlMHa-
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 oOpabaTbiBaeT 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  WHULMAIM3AlUs  BBINOJNHSETCS 1Npu  oOpabOTKE  CHEIHAJbHOTO  COOOIIEHUs
WM _INITDIALOG. DTO COOOIIEHHE SBISETCS MEPBBIM, KOTOPOE MOIydYaeT Ipoueaypa Juajo-
ropoii ma”enu. Ecnu mponenypa auanora Bo3spamaer TRUE, To Windows nomemaer ¢okyc
BBOJIa Ha IEPBBIA JJIEMEHT YNPABJIEHHUS, KOTOPbIM MeeT cTuiab 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 IpaBuiIO, He 0OpabarteiBaeT cooOmienus WM PAINT u
WM_DESTROY.

Tunel 1MaIOTOBBIX MTaHEICH

B Windows cymiecTByrOT /Ba TPUHIIMIHAIHHO Pa3HBIX THITA JHAIOTOBBIX OKOH: HEMO-
JaNbHBIE U MOAANbHBIE. PaccCMOTpUM O0COOCHHOCTH MOJAJIbHBIX JUAJIOTOB B TIEPBYIO OYEpEb,
MTOCKOJIBKY OHH UCTIONB3YIOTCS 00JIee YacTo.

Co3ganue MOJaIbHOTO IUaiora

[Tpu BBIBOJIE HA KpaH MOJANBHOW AMANOTOBOW MaHENu paboTa MPUIOKEHUS MPHOCTA-
HaBiuBaeTcs. OYHKIUMU TJIaBHOTO OKHA MPHJIOKEHUS U BCEX €ro JI0YepHUX OKOH IMEepecTaroT
MOJy4aTh COOOIIEHUsI OT MBIIIM U KJIaBHATyphl. Bce 3TH cOOOIIEeHHs MOMagatoT B OKHO JUANO-
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 CJIydac OHa
6yz[eT Sa6J'IOKI/IpOBaHa Hapsaay C¢ OCTaJIbHBIMH JOYCPHUMH OKHAMH. I[J'I}I CO3JJaHuA 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 aquajora.

MopanpHas auanoroBast IIaHCIb, TEM HE MCHEC, IIO3BOJIACT IIOJIB30BATCIIIO IICPEKIIIO-
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 qp€3BBIqaﬁHOﬁ 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 OUAJIOTOBOC OKHO, HCIIOJB3YysSa PECYpC ma0JioHa 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, BJIAACIOLICTO AUAJIOIOM. I[eCK—
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 3a0J0KHPOBAaHO BO BpeMs pabOThl MOJAJIBHOIO JUalora,
€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 ¢pyHkiuu EndDialog () . Kak npaBuiio, auanor 3aBepiia-
eT paboTy nmpu Haxatuu 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 HAeHTHUPUKaTOpsl IDOK 1 IDCANCEL, KOTOpbIE ONpeAeNeHbl B 3arojo-
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 Hakatuu Ha KHOmNKy “Cancel” reHepupyeTcs cooOIIeHHe
WM_COMMAND c uaentu(ukatopom IDCANCEL, KOTOPOE M IOCTYNAeT B (QYHKLUIO JHAJIOra.
OTa )Ke CUTyalus BOZHUKAET TOrJa, KOr/ia MoJIb30BaTelb HAKMET KiIaBHIly Esc.

Bce mmanoru cuabOkaercs Taxyke KHOmkoi “Ok” mig Toro, 4roObl MOJIB30BATENL CMOT
NPUHATh BHECEHHbIe M3MEHEHMs. [Ipu HakaTMM Ha 3Ty KHOINKY TE€HEepHpyeTcs CcOooOIeHue
WM _COMMAND c unentudukatopoM IDOK, KOTOpoe nocTynaer B pynkuuio auagora. O6pabdor-
YUK 3TOr0 COOOIIEHUS JOHKEH UMETh BUJ:

if (nID == IDOK) {
// TOJyuMTb BHAUEHMUS M3 BJIEMEHTOB YIpPaBJIEHUS
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 YCJIOBHS: 1) HU OJIHA U3 KHOIOK, PACIOJIOKEHHBIX B AMAJIOTOBOM MaHENH, HE
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 HH(POPMAIIMOHHBIX COOOIICHHH, TO3TOMY MOTYT
UMETh TOJIBKO 3ar0JIOBOK, TEKCT COOOIICHHUS, OJTHY M3 MPEIONPEACTICHHBIX MUKTOIPAaMM H OJIHY
WJIM HECKOJIBKO KHOMOK. Hampumep, OKHO COOOIIEHNST MOXKHO HMCIIOIb30BaTh ISl YBEIOMIICHUS
MOJIL30BATENs O BOSHUKHOBCHHUH KAaKOK-IMOO ONMIMOKY WM 3ampoca Ha TOJITBEPKICHIE 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 JIHA-
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, 9TOOBI (DOKYC BBOJIa TIOJYYHIIO OJHO M3 OKOH IPHIIOKEHUS, BMECTO 3TOTO JCCKPUIITOPA
MOYHO UCIT0JIb30BaTh 3HaUueHUue NULL.

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

[lepBas rpymnmna ¢aroB ykasbplBaeT, Kakhe KHOIKHU OyqyT OTOOpa)K€Hbl B OKHE cO0O0IIe-
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/1aeT MUKTOrPaMMy, KOTOpas MOSBUTCS B OKHE COOOIIEHUs, HAITPUMeED,
MB_ ICONINFIRMATION — MH(OpPMAalMOHHEIA 3Ha40K, MB_ICONWARNING — 3Ha4OK Haro-
MuHaHus, MB_TCONSTOP — 3HAa4OK KPUTUYECKOU OIIUOKH, MB ICONQUESTION — 3Ha40K
3amnpoca. [ lukrorpaMma no ymMoJyaHUIO HE 3a4aETCA.

B 3aBucuMoOCTH OT Ha)kaToW KHOIIKH, MPUBOJIAIIEH K YAAJICHUIO TTAHEIH, OKHO COO0IIIe-
HUW BO3BpaIllaeT OAWH U3 CleAyromux uaeHtudukatopos: IDOK, IDCANCEL, IDYES, IDNO,
IDRETRY, IDIGNORE, IDABORT.

2.8. TexHoJiorusi cereBoii 00padoTku 1aHHbIX cpeacTrBamu MFC

3aganue. CoznaTh NPUIOKEHHE, TEMOHCTpPHUpYIOLee paboTy C MEHIO TNPUIOKEHHS
(0OBIUHBIM U CUCTEMHBIM), C TaOIMIIEH aKcelepaTopoB. B mpuiokeHnu npu HaXXaTUU Ha JIEBYIO
KJIaBUIIY "MBIIIH" BBIBOJUTCS KBaJApaT WU OKPYKHOCTh. LIBeT ¢oHa u Tun m300pakeHUs BbI-
OuparoTcs npu oMoy nyHkToB MeHio "LiBer dona" u "®dopma uzobpaxenus". [Tynkr "Boi-
X0a" CIYXHUT JUIsl 3aBepIlieHUs padoThl MPUIIOKeHUs. B cucteMHoe MeHI0 100aBiIsSeTCs MyHKT,
pU BEIOOpE KOTOPOTo 0TOOpaXkaeTcsi OKHO COOOIIEHHUs ¢ HH(pOopMaIel 0 IPUI0KEHUH.

IHosicHeHus1 M yKa3aHu.

Win32 API noxnepxuBaer ABa NPUHLMIIHAIBLHO Pa3HBIX MMOAX0Ja NMpU oOMeHe nH(op-
Marueil ¢ paioBol CUCTEMOM:

- IOTOKOBBIHM BBOJI/BBIBOJ, Npuieamuii u3 MS DOS;

- pynkiuu ssapa Win32.

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

1. ®aiin oTkpbIBaeTcs BbI30BOM GyHKIMU fopen (), KOTOpas BO3BpalllaeT yKazaTellb Ha
cTpyKkTypy FILE 1100 B TEKCTOBOM, JIHMOO B JBOMYHOM pexume. Eciy BOZHUKIM OMIMOKK TpU
OTKpBITHH (pailiia, TO 3TOT yKazareib OyneT paBeH NULL.

2. JIomyCTHMBI CIIeTIyIOIIUe ONEPaIK ¢ TEKCTOBBIM Qaitiom: £gets () - yTeHHe CTPOKH
(mo “\r\n”); £puts () - 3amuch cTpoku; £fprintf () - dopmarupoBaHHbIil BEIBOJ. J[iist OnHap-
Horo (aiina nomyctumbl pyHkiuu fread (), fwrite (), £seek () u ftell ().

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

Ot QyHkIuu oOHOBIEHBI I 32-X paspsnHoi Bepcuu Windows. DTO O3HaAYaeT, 4To
MOYKHO YUTATh U 3aIKCHIBATh (paiiin GonpmmMu O1oKkaMu HHPOPMALIUH 33 OJUH MTPHEM, UCTIONb-
3ysl OJHOKpaTHbIA Bb30B (yHkumii fread () u fwrite (). Takum oOpa3oMm, oTnamaer HeOO-
XOJIMMOCTB B UCIOJIb30BaHUU ITUKJIOB ITPH padoTe ¢ (aiimamu 00JIBIIOro pa3Mepa.

OaHaKO UMEIOTCS TPU OIPaHUYEHUSA:

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

2) 5TH PYHKIHMH HE TOJACPKUBAIOT pa3/IeJICHHBIN HOCTYI K (aiiiy;

3) paboTa ¢ ¢aitiom J0KHA MPOBOIUTECS B 0HOM 00paboTunke Windows cooOmieHws,
T.e. ykazarenb FILE Ha OTKPBITBIN (DAl HE MOXKET TepeaaBaThCs Kak cTaTUYecKas epeMeHHast
OT OJIHOT'O y4acTKa KOJia K Ipyromy.
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3. PekoMeHIaMU MO BBINMOJHEHUI) NMPAKTHYECKHX padoT
3.1. O0beKkTHBII MOAX0/ K pa3padoTkKe MPOrPaMMHBIX CPeICTB

3ananme. Co3aaTh NPHIIOKEHUE, TTO3BOJISIONIEE MTPHU MOJIYYSCHUH COOOIIEHUs OT TaiiMepa
BBIBOJIUTH CUMBOII * B cirydyaifHOM MecTe pabouelt 00JaCTH OKHA C UCIIOJIb30BAaHUEM CIIy4aiiHOT'O
nBera. Heobxomumo Bectm o00pabotky coobmenuit WM _CREATE, WM _DESTROY,
WM_PAINT, WM_TIMER.

IosicHeHus1 u yka3zaHusl.

OrobOpaxenue comepxumoro okna WM_PAINT

O6pabotka cooOmennss WM_PAINT kpaiine Baxkna 1 Windows nporpaMMUpOBaHus.
Hy>XHO MOMHHTH, 4TO B MYJIBTUIIPOIPAMMHOM ONEPALMOHHON CUCTEME B JIIOOOH MOMEHT MOXKET
noTpeboBaThCsl MEPEPUCOBKA JIIOOOT0, axke HEaKTUBHOrO okHa. [Ipolie Bcero 3To MOXKHO clie-
JaTh, COCPEIOTOUYMB BCIO pabOTy MO OTPHCOBKE B OJTHOM MECTE, KOTOPHIM U sIBIsieTCs 00padoT-
YUK COOOIICHHS WM_PAINT. DT0 COOOIIEeHNE CUTHATTM3UPYET OKHY, YTO BCsI €ro pabouas 00-
JacTh WM HEKOTOpAsi €€ YacTh CTAaHOBUTCA HeneicTBuTenbHOM (invalid), u ee cienyer nepepu-
COBATh.

31ech HY)KHO TIOSICHUTD, YTO OKHO Pa3JeNsAeTCs] Ha HEKIMEHTCKYIO U pabouyro (KJIMEHT-
CKy10) obmactu. K HEKITMEHTCKOM YacTH OTHOCUTCS 3aroJIOBOK OKHa M ero oopamuenue. Ilepe-
pucoBka 3Toi obnactu — 3a0ota Windows, IMOCKOJIbKY OIEpAIlMOHHAS CUCTEMa ‘3HAeT” O CTH-
JSX KaXJI0ro OKHA, a OHU TO U OMPEIEIAIOT, YTO HYKHO HApUCOBATh B HEKJIMEHTCKOM YacTu.
Best BHYyTpeHHSIS 4acTh OKHAa OTHOCUTCSI K KJIIMEHTCKOM 00JacTH, BOT €€ TO NEPEPUCOBKY BBl U
JIOJDKHBI 3alpOrpaMMHUpPOBATh B 00paOOTUMKE WM_PAINT, MOCKOJIbKY Windows He Moxer
3HaTh, YETO XOUET KaX/IbIil IPOrPaMMHUCT.

Cnyuau reneparuu coodmienuss WM_PAINT
[lepeuncnuM OCHOBHBIE CHUTYallUU, KOT/Ia KIMEHTCKas 0OJIacTh CTAaHOBHUTCS HENEHCTBU-
TEJIbHOM.

— Ilpu co3nanun OKHaA HEAEHCTBUTEIBHA BCS €r0 pa6oqa$[ o0macte. CooO1ieHe WM_PAINT
MOMENIAeTCsl B OuYepelb COOOIIECHMI, KOTJa NPWIOKEHHE BbI3BIBACT  (YHKIIMIO
UpdateWindow ().

— VYBenuyeHue (HO HE YMEHbIIIEHHE!) pa3MepOB OKHA, B CTHJIE KJIacca KOTOPOTO 3adaHbl ¢uia-
ru CS_HREDRAW u CS_VREDRAW, NpHBOJIUT K TOMY, 4TO BCA pabodas 00NacTh Takxke
CTAHOBUTCS HEACUCTBUTENBbHOM. OmnepaliioHHasi CUCTEMa BCJIEN 3a STUM TOCHUIAET B OYe-
peab coobmenne WM_PAINT.

— Ilonp3oBaTen MUHUMH3UPYET OKHO MPOTPaMMBI, a 3aT€M BHOBb BOCCTaHABIMBAET €T0 0
npexxHero pazmepa. OnepanroHHas CUCTeMa HE COXPAaHSIET COAEpKUMoe paboueil o0aacTu
Ka)KJ0T0 OKHA, TTOCKOJIBKY B rpaguuecKoit cpese 3To ObLIO OBl CIMIIKOM HakIaaHo. Bmecto
storo Windows oOBSBIsSIET HEACHCTBUTEIHLHON BCIO KIMEHTCKYIO 00JIaCTh OKHA, a 3aTeM
OKOHHas Npoleaypa noysydaer cooonenne WM PAINT u caMa BOCCTAHABJIMBACT COMEPIKHU-
MO€ OKHa.

— Bo Bpems nepememennst okoH Windows He COXpaHseT Ty 4acTh OKHA, KOTOpasi IEPEKPhIBa-
ercst IpyrumMu okHamu. Kora e 3Ta 9acth mo3xe oTkpbiBaeTcs, Windows BHOBb OTMEUaAET
9Ty 00NacTh Kak HEJCHCTBUTENBHYIO, a (QyHKIUA OKHA MOodydaeT cooOmenue WM PAINT
JUUISl BOCCTAHOBJICHHSI COJIEP’)KMMOTO OKHa.

— Ecnu npu 06paboTke m060ro coodiieHus: TpedyeTcs M3MEHUTh COJIeP)KUMOE OKHA, TO TPH-
JIO’)KEHUE MOKeT OOBSBUTH JHOOYI0 00J1aCTh COOCTBEHHOTO OKHAa HEJEHCTBUTENIBHOM mpu
nomomu ¢pyHkunu InvalidateRect (), a 3areM coobmuts Windows, 94To HEOOXOAUMO
NepepUcoBaTh ATy YacTh, BbI3BaB QpyHKIMIO UpdateWindow ().

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

IlepBbIil mapaMeTp — IECKPUITOP OKHA, I KOTOPOT'O BBIIOJHAETCS onepanus. Bropoin
— yKazaTelb Ha CTPYKTYpy Tuna RECT, onpeensionlyio MpsiMOyrojdbHYI0 00JacTb, MOAJIeKa-
myto oOHoBieHU0. Ecnu yka3atens paBeH NULL, Bcsl KIIMEHTCKast 001acTh 00OBABIISIETCS Hele-
CTBUTEIBbHOH. TpeTuil mapaMeTp yka3bplBaeT Ha HEOOXOAMMOCTb CTHpaHHs (poHa OKHA, €ClId OH
3ayaH kak TRUE, (hOH OKHa TOJIJICKUT CTHPAHUIO.

Ocob6ennoctb coodmenns WM PAINT

IlepBas ocobennocTh coobmenns WM_PAINT COCTOMT B TOM, YTO OHO SBJISETCS HU3KO-
npuoputeTHbIM. OnepanoHHas cucTeMa MOMEIIAET ero B ouepe/ib COOOUIEHUI TOJIBKO TOT/a,
KOTJ]a TaM HET JPYruX HeoOpabOTaHHBIX COOOIIECHUIA.

Bropas ocobenHocTh — cooOuieHne WM_PAINT akKyMyJlupyeTcs CUCTEMOM. DTO 3Ha-
YHT, YTO €CJIH B OKHE OOBSBICHBI HECKOJIBKO OOJacTel, MOAIeKAIUX OOHOBICHHUIO, TO MPUIIO-
JKEHUE MOJIy4aeT TOIbKO OJHO coo0IIeHnE WM_PAINT, B KOTOPOM OIpe/IClIeHa CyMMapHas He-
JeiicTBUTeNbHAsE 001aCcTh, OXBATHIBAIOIIAsI BCE YKA3aHHbBIE YACTH.

[TpaBuna o6pabotku WM_PAINT

O6paboTtka coobmenns WM _PAINT 6cec0q Ha4MHAETCS C  BbI30BA  (YHKLUM
BeginPaint (), a 3akaHunBaercs — Bb130BOM (QyHKIMM EndPaint ().

Oynkuusg BeginPaint () umeer npoTOTHUIL:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)

[lepBblii mapameTp — JAECKPUNTOP OKHA, a BTOPOM — YyKa3aTelb Ha CTPYKTYpPY
PAINTSTRUCT, nojsi KOTOPOW coaepkaT MH(OpMalKIo, MOJNE3HYI0 sl POBEACHUS mpodec-
CHOHAJIBHOM OTPUCOBKH B paboueil obmactu okHa. Tak, mone RECT rcPaint mpencrasiser
IOpSMOYTOJIbHUK, OXBAThIBAIOIIMI Bce 00JaCTH OKHa, Tpelyrolue nepepucoBkd. OrpaHuyuB
CBOM JIEUCTBHUS 10 PUCOBAHHUIO TOJIBKO 3TOM NMPSMOYTrOJIbHOW 00JIACThIO, MPUIIOKEHUE, HECO-
MHEHHO, YCKOPSET IIPOLECC IIEPEPUCOBKU.

[Tpu 06paboTke BrI30Ba BeginPaint (), Windows 0OHOBISIET [UITH He 0OHO815€em, ITO
3aBHCHUT OT MOCJIEAHEr0 apaMeTpa, ¢ KOTOpbIM Obl1a BbI3BaHa QyHKIMSA InvalidateRect ()
nepen 3tuM] ol paboueit 061aCTH ¢ MOMOIIBIO KUCTH, KOTOpasi yKa3bIBaJIach IPU PErHCTpaLuU
kiacca okHa. [lone fErase crpykrypsl PAINTSTRUCT yka3bIBaeT IIPOU3BEIEHO JIU IIEPEKpa-
muBaHue (OHA KIMEHTCKON 00JIacTH WM HEeT. 3HAHHWE ITOr0 MOKET OBITh MOJIE3HBIM, YTOOBI HE
JIeN1aTh MOBTOPHON 3aKpacku B 00pabOTUHKeE.

Bosspamaembim 3HaueHneM BeginPaint () sBiIseTCS JECKPUNITOP KOHTEKCTA YCTPOM-
CTBa. DTOT JIECKPHUIITOP HEOOXOIUM Il BbIBOJIA B pabouyro 00iacTh TekcTa U rpaduku. 3ame-
THM, YTO IPU MCHOJIb30BAaHUMU JAHHOTO JIECKPHUITOpPAa KOHTEKCTAa YCTPOMCTBA NMPUIIOKEHUE HE
MOYET PUCOBaTh BHE KIIMEHTCKON 00JIaCTH.

Oyukuua EndPaint (), npuHuMaromas Te e napaMmerpsl, 4to 1 BeginPaint (),
BBITIOJIHSIET 00s3aTelbHOE OCBOOOXKICHHE JECKPUNTOpAa KOHTEKCTa ycTpoicTBa. OOpaboTumk
WM_PAINT 3aKaHYMBAa€TCs BHI30BOM 3TOH (DYHKIUH.

OtpucoBka BHe WM_PAINT

Oyaknun BeginPaint () u EndPaint () wucnons3yloTcs moabko B 00paboTUHKe
WM_PAINT. HyxHO Bocnons30Bathes Apyrumu Gynkinusamu Win32 API, ecnm Bamemy npuio-
JKEHHIO TPEOYETCs IONTyINTh KOHTEKCT YCTPOMCTBA KIMEHTCKON 001acTn OKHa 6He WM_PAINT.
[TpumepHBIii pparMeHT TaKoro KoJia AOKEH BITJISACTD CIeIYIOIMM 00pa3oM:

// TIOJIyuUMThL KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauyu C OECKPUITOPOM KOHTEKCTa
// n ero ocBoboxmeHUue

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

3.2. OcHoBbI IporpaMmmMupoBanus 1jast Windows

3ananme. Co3nate npuiioxkeHue, B pabodeil 001acTH OKHA KOTOPOrO BBIBOJUTCSA H30-
OpaxkeHHe MeperuieTeHHBIX M0J1ocoK. [IIMprHa nosocok U paccTosHUE MEXY IOJIOCKaMU J10JIK-
HO OBITH paBHO h.

ITosicHeHust U yKka3aHHUs.

Apxutektypa Windows, OCHOBaHHasi Ha COOOLEHMSIX, UieaabHa Uil paboThl C KilaBHa-
Typoi. I[IpuiioskeHne y3HaeT 0 HaXaTHUsAX KJIABHUII MOCPEICTBOM COOOIEHHH, KOTOphIe OChLIa-
IOTCSl OKOHHOM mpouenype. Korna monb3oBarenis Ha)XKMMaeT U OTIYCKAaeT KIIABUINM, JApaiiBep
KJIaBUATYphI TiepenaeT 3Ty uHpopMmaiuio B Windows, KoTopasi coxpaHseT JaHHYI HH(pOpMa-
LIUIO B CUCIEMHOLL 04epedu coobujeHull, a OTTY/1a — B OUepe/b COOOIEHUI OKHA MPUIIOKEHUSL.

Ho xakoro okna? OTBeT — OKHa, UMEIOIIETO oKyc 6600a. CMBICI 3TOTO IBYXCTyIEHYA-
TOTO Mpoliecca — COXpaHEHUE COOOLIEHUH B CUCTEMHOM ouepeu COOOICHUI U JaybHeimas ux
nepeaaya B ouepeb COOOIIECHU NPUIOKEHNSI — B CHHXpOHM3auuu. Eciii monb30BaTens HaXu-
MaeT KJIaBUIIM KJIaBUATypbl ObICTpee, YeM MPUIIOKEHHE MOXKET 00padaThiBaTh MOCTYHAIOIIYIO
uHpopmanuto, Windows coxpanser HHQOPMAIUIO O JOMOJHUTEIbHBIX HAKATHIX KIABUII B
CHUCTEMHOM ouyepean COOOLICHUH.

OnHO W3 JONOJHUTENBHBIX HaXaTHM MOXET ObITh MEpeKIoYeHHeM (oKyca BBOJA Ha
JpYryio mporpaMmy. 3HauuT MHMOPMALHMIO O MOCIEAYIOIIUX HaXaTHIX CIEAyeT HalpaBlsiTh
OKHY JIPYTrOro IpUJI0KEHUS.

HMeHHO TakuM 00pa3oM omnepallioHHas CUCTEMa KOPPEKTHO CHUHXPOHU3UPYET COOBITUS
KJIAaBUATYPBI.

Jlnis oTpakeHHs pa3IUYHBIX cOOBITUH KiaBUaTypbl, Windows mocsuIaeT nporpamme Bo-
CeMb pa3IMuYHbIX cooOmieHui. [Ipunoxennst BojJHe MOTYT UTHOPUPOBAaTh MHOTHE U3 HUX. Kpo-
M€ TOrO, B OOJIBLIIMHCTBE CIy4aeB B ATUX COOOIIEHUSX OT KJIaBHATYPhl COAEPIKUTCS 3HAUUTENb-
HO OoJIbllIE 3aKOJUPOBAHHON MH(OpPMALIMY, YEM HYKHO MPHIIOKEHUIO. 3aJI0T YCIEIIHON paboThl
C KJIaBUATYpOH — 3TO 3HaHHE TOT0, KaKKe COOOLICHNS BaXKHbI JUISI IPUIIOKEHHUS, @ KAKHE HET.

@dokyc BBOAA U aKTUBHOE OKHO

KnaBuatypa A0mKHa pa3ieisThCsl MEXIYy BCEMHU MPUIOKEHUSMHU, pabOTAIOIIMMU IO
Windows. HekoTopble npuiiokeHuss MOT'yT UMETh OO0JIbIIe OJJHOIO OKHA, U KJIaBUAaTypa JI0JKHA
pa3mensAThCS MEXIYy STUMH OKHaMH B PaMKax OJHOTO M TOTO ke mpuioxenus. Korma Ha kia-
BUAType HakaTa KJIaBMIIA, TOJbKO OJHA OKOHHAs MPOLESypa MOXKET MOJIY4YUTh cooOlIeHne o0
sToM. OKHO, KOTOpOE B HACTOSIIEe BPEMsI MOJTydaeT BCE KJIABUATYPHBIE COOOIIECHUS, IMEHYETCS
OKHOM, UMEIOIIUM (oKYC 66004a.

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

OnpenenuTh aKTUBHOE OKHO JIOCTaTOYHO MPOCTO:

— Windows BbIzieneT 3aroJIOBOK aKTHBHOT'O OKHa,

— €CJIM Y aKTUBHOT'O OKHA BMECTO 3arojlOBKa MMeeTCsl paMKa auanora, To Windows BblienseT
ee;

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

Ecnyu akTHBHOE OKHO MMHHMHU3UPOBAHO, TO OKHa ¢ GokycoM BBoja HeT. Windows mpo-
JIOJDKAET CJIaTh MPOTrpaMMe COOOIIEHHs KIaBUATYPhl, HO 3TH COOOMICHHMS BBITJIIIAT HHAYE, YeM
COO0OIIeHNS, HAIIPaBJICHHBIE AKTUBHBIM U €Ille He MUHUMU3UPOBAHHBIM OKHAM.

Mosxno obOpabareiBaTh cooOmeHuss WM _SETFOCUS u WM_KILLFOCUS, 4ToObl ompe-
JEIUTh KaKoe OKHO MMeeT (POKYC BBOJA, OJHAKO ATH COOOIIECHUS HOCST YHUCTO MHPOPMUPYIO-
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muid xapakrep. IlporpamMmmusiii uaTepderic Windows comepxuT Be (YHKIUH, TO3BOJISIOIINE
y3HATh WJIM U3MEHUTH OKHO, Biajeromiee Pokycom BBosa, — GetFocus () u SetFocus ().

["'eHepanyst KI1aBUATYpHBIX COOOIIEHUMN

CooO1uienusi, KOTOpble MpUIoKeHUe mosydaeT oT Windows 0 COOBITHSIX, OTHOCSIIMXCS K
KJIaBHAType, pa3nuvatorcs Ha annapammusie (keystrokes) u cumeonvuuie (characters). Takoe mo-
JIO’)KEHUE COOTBETCTBYET JBYM IPEJCTABICHUSM O KiIaBHaType. Bo-nepBbix, KJIaBUaTypy MOXKHO
cunTath HAOOPOM KIIaBWI. B KaBuaType umeeTcsi TOJIbKO OJHa KiaBuina <A>. Haxkatue u oT-
MyCKaHHe 3TOW KJIABUIIM MPEICTaBIISIOT cOO0N amnmapaTHble coObITHA. BOo-BTOPBIX, KilaBUaTypa
TaKKe SBISETCS YCTPONUCTBOM BBOJIA, TEHEPUPYIOIINM OTOOpaXkaeMble CUMBOJIBL. KnaBurma <A>,
B 3aBUCUMOCTH OT cocTostHus kinaBum <Ctrl>, <Shift> u <CapsLock>, MmoxxeT ctarh UCTOUYHH-
KOM HECKOJIbKUX CUMBOJIOB. OOBIYHO, 3TUM CUMBOJIOM SIBJISIETCSl CTpOUHas, JaTuHCKas ‘a’. Ecnu
e Hakara kiasuma <Shift> win ycranosnen pexxum <CapsLock™>, To 3TUM CUMBOJIOM SIBJISIET-
cs mporucHast ‘A’. Ecnm e Haxara kinaBuma <Ctrl>, stum cumBosiom Oynet <Ctrl+A>.

Jlns coyetaHuii IByX ammapaTHBIX COOBITUN, KOTOPBhIE TEHEPUPYIOT OTOOpakaeMbIe CUM-
BOJIbI, Windows MOChUIaeT mporpaMme U anmnaparHbie, U CUMBOJIbHBIC coo0IIeHus. HekoTopsie
KJIQBUIIM HE TEHEPUPYIOT CUMBOJIOB. DTO TaKU€ KJIABHIIU, KaK KJIABUIIHM MEPEKItoueHus1, QyHK-
[IUOHAJILHBIC KJIABUIIIH, KJIABUIIIH YIIPABICHHUS KYPCOPOM U CICIHAIBHBIC KIABUIIH, HAIIPHMED,
<Insert> u <Delete>. Jlna Takux kmaBum Windows BeIpaOaThIBa€T TOJBKO aIllapaTHBIE CO00-
HICHHS.

AnmapaTtHbie COOOIICHUS

Korna nonp3oBatens HaxkumaeT kiaBuiny, Windows momeniaer B o4epeab OKHA, HMEIO-
mwero (Gokyc BBoAa, b0 coobmenue WM_KEYDOWN, mu6o coobmenne WM _SYSKEYDOWN.
Korna sxe xmapumia ormyckaercsi, Windows noceuiaer B ouepess 1udo coodomenne WM _KEYUP,
oo coobmenre WM_SYSKEYUP. CooOmennss WM_SYS. . . BHIPa0aTHIBAIOTCA NIPU HAXKATUH
KJIABHIII B COYETAHHUH C KJIaBuIeil <Alt>.

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

OOBIYHO COOOILIEHUSI O Ha)KaTUU M OTIYCKAaHUU MOABIAIOTCS napamu. OnHaKo, eciau
MOJIb30BaTeNbh OCTABUT KJIABUIIY HAXXaTOM Tak, 4TOOBI BKIIFOUMIICS aBTOMOBTOp, TO Windows
TIOCBIIAET OKOHHOM Ipouenype cepuro coobumenuii WM_KEYDOWN miu WM_SYSKEYDOWN u
monvko 00no coobmenne WM _KEYUP wim WM_SYSKEYUP, korja B KOHIE KOHIIOB KJIaBHMIIA
Oyner oTmylleHa. AmmapaTHble COOOIIEHUS KJIaBUATYpbl SBISIOTCS aCMHXPOHHBIMH COOOIIle-
HUSIMH, I CTAHOBSITCS B 0Yepeb COOOIECHHI OKHA.

CucreMHBbI€ anmapaTHble COOOIMICHUS

WM _SYSKEYDOWN u WM _SYSKEYUP — CHUCTEMHBIE anmapaTHble cooOmieHus Oonee
BaxHBI U1t Windows, 4eM IS TPHIIOKEHUH. DTH COOOINEHUS TCHEPUPYIOTCSA TPH HAKATUU
KJIQBUII B COUeTaHWM C KiaBuied <Alt>. OHH BBI3BIBAIOT OMIIUU MEHIO MPOTPAMMBI WA CHC-
TEMHOTO MEHIO, WJIH HCITOJIB3YIOTCS JUIS CUCTEMHBIX (DYHKIIHH, TaKMX KaKk CMEHa aKTHBHOTO
npuioxenus no <Alt+Tab>.

[TporpaMMbI OOBIYHO UTHOPHPYIOT CHCTEMHBIC alliapaTHBIC COOOIICHUS U MEePEaa0T UX
B ¢pyakuuio DefWindowProc (). OkoHHas mpoleaypa B KOHIIE KOHIIOB MOTYy4YaeT IPyrue co-
OOIICHMS, SIBJISIOIIAECS PEe3yJbTaTOM JTHX aIlllapaTHBIX COOOIICHHWN KIIABHATYPHI, HAIPHMED,
BBIOOp MEHIO.

Ecnu npunokeHue mpoBOIUT 00paOOTKY CHUCTEMHBIX allapaTHBIX COOOIICHWH, MOCIe
ATOTO 0Os3amenvHo TiepenaBaiite ux B DefWindowProc (), uro6sr Windows Moria nucrosb-
30BaTh 3TU COOOIIEHHUS B CBOUX LeNsX. Eciau 3Toro He caenarb, TO MPOUCXOAUT HOAHASA ONOKU-
posKa ecex onepayuii ¢ K1aBuien <Alt>.
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Hecucremusble anmnapaTHble COOOIIEHUS

Jlnis KnmaBuI, KOTOPbIe HAKUMAIOTCS M OTIYCKAIOTCs 0e3 ydacTus kiaBumu <Alt>, reHe-
pHPYIOTCS HeCUCTEMHBIE cOo0OmeHns WM _KEYDOWN u WM_KEYUP. [Ipunoxenue MOXET HC-
II0JIb30BaTh MJIM HE MCIIOJIb30BaTh 3TU COOOIEHUs KIaBHATyphl. DTO HE BIMsET Ha padoTy ore-
PaLMOHHOM CUCTEMBI, TOCKOIBbKY Windows UX MOTHOCTHIO HTHOPHPYET.

buroskie mons mapamerpa IParam

Jlns BceX — CHCTEMHBIX M HECHCTEMHBIX — ammapaTHBIX COOOIIEHUN KJIaBHATYPhI 32-X
paspsinHas nepeMeHHas 1Param, mepegaBacMasi B OKOHHYIO MPOIEAYPY, COCTOUT U3 CIEAYIO-
IIUX ITOJIEH:
burer | 3HaucHHE

00-15 |cuerunk moBTOpEeHUH (repeat count);

paBeH YHCTy HaXaTHii KiaBuiy. B GomemuHCcTBE ciydaeB 1. OgHaKo, eCii KIIaBH-
I1a OCTAeTCs HAXKATOM, a OKOHHAsI MPOILIeypa HEIOCTATOYHO OBICTpa, 4TOOBI 00pa-
0aThIBaTh 3TH COOOIICHHUS B TEMIIE aBTOMOBTOPa, TO Windows 00beIMHSIET HECKOJIb-
KO anmnapaTHBIX COOOLIEHUH 0 HAKaTUU KJIaBUIIIK B OJTHO COOOIICHHE U COOTBETCT-
BEHHO YBEJIMUMBACT CUCTYMK MOBTOPeHMA. [IpH OTITyCKaHWM KIIaBUIIH CYSTUYUK BCE-
roa 1.

16-23 | ckan-kon OEM (Original Equipment Manufacturer scan code);
KOJI KJIaBHATYPbI, TEHEPUPYEMBIM aIapaTypoil KOMITBIOTEpa.
[Tpunoxxenus Windows 00bIYHO UTHOPUPYIOT ckaH-Ko1 OEM.

24 ¢uar pacmmpenHoi kaBuatypsl (extended key flag);

ycTaHaBiIMBaeTcs B 1, eciin cooOl1eHne K1aBUaTyphl MOSBUIIOCH TP padoTe ¢ J10-
ITOJIHUTEJIbHBIMHU KJIABHMIIIAMH pacIIMpeHHOU Ki1aBuarypsl IBM. Pacmmpennas kna-
BUATypa UMeeT QyHKIMOHAIbHBIE KJIIABUIIIN CBEPXY U OTIEIbHYI0 KOMOMHUPOBAH-
HYI0 00JIaCTh KJIaBUII YIIPABICHUS KypcopoM U nudp.

25-28 |3ape3epBUPOBAHO;

29 KOJI KOHTeKcTa (context code);

VYcranaBnuBaetcs B 1, eciu HakaTa kiasuima <Alt>. ToT pa3ps Bceraa paseH 1
JUISl CACTEMHBIX aIllapaTHhIX cooOmieHui u 0 7151 HECUCTEMHBIX aIllapaTHBIX CO00-
[ICHWH KJIaBUATYPHI 32 UCKIIFOUEHUEM OJTHOTO CIyYasi: €Clii aKTUBHOE OKHO MHUHU-
MHU3UPOBAHO, OHO HE UMeeT (hOKyca BBOJIA, IIPU ITOM 8Ce HAMCAmus KIIaBHIIl BbIpa-
OaTbIBarOT co00mEeHnss WM SYSKEYDOWN 1 WM SYSKEYUP.

30 dar mpeapIIyIero COCTOSHUS KIaBHUIIIN;
1 ecnu ki1aBHIa ObUTA HAXKAaTa TIEPE]T ITHM;
31 dnar cocrostHus K1aBHIM (transation state).

BupryanbHble KOABI KJIaBUIII

['opa3ngo Gosnee BakKHBIM IapaMeTPOM allapaTHBIX COOOIIEHWH KJIaBHATYphI SIBISIETCA
napamerp wParam. B atom mapamerpe comepkutcs supmyanvhuiil ko0 kiasuwu (Virtual key
code), naeHTUPUIUPYIOMINN HAXKATYIO HJIM OTHYIIEHHYIO KIaBUIIY.

[Tapamerp wParam cOAEpKUT KOJ BUPTYaIbHON KJIABMILU, COOTBETCTBYIOIIEH HAKaTOU
KJaBuiIe. MIMeHHO 3TOT mapaMeTp UCHOIb3YeTCsl MPUIOKEHUEM IS UACHTU(PHUKAIIMN KIIABUIIIH.
Ko BupTyaslbHOM KJIaBUIIM HE 3aBUCHT OT alllapaTHOM peain3anuu KiaBuaTypsl. Koasl BUPTY-
QIBHBIX KJIABUII MMEIOT CHUMBOJIbHBIE 00O3HAu€HMsI, ONpE/EICHHbIe B 3aroJIOBOYHBIX (haiiimax
Windows, u umerot npepukc VK _.

CHUMBOJILHBIE COOOIIEHUS
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I[JISI TOrOo, 9TOOBI CUMBOJIBHEIE COOGH.IGHI/DI KJIaBUAaTypPbl MMOABUIIUCH B OUCPCAU COOGH.IG-
HUH OKHa HY>XHO JOIIOJHUTH ITUKII 06pa6OTKI/I cOO00IIeHU I IIPUIIOXKCHUA

while (GetMessage (&msg, 0, 0, 0)) {

TranslateMessage (&msqg) ;
DispatchMesage (&msg) ;

}

(DyHKI_[I/I}I GetMessage () INO-NIPCIKHEMY 3aIIOJIHACT IIOJIA CTPYKTYPhI msg JaHHBIMH CJIC-
OYIOIICTO COOOIIECHUS M3 o4yepeau, a DispatchMesage () OTIIPABIACT msg Ha O6pa6OTKy B OKOH-
HYIO IIpouecaypy. Memny HHUMH HaXOOUTCA (bYHKLII/Iﬂ TranslateMessage(), npeo6pa3yfoma}1 all-
IapaTHbIC COO6H.[CHI/I$I KJIIaBUATypbl B CUMBOJIbHBIC COO6IJ.[€HI/I$I B COOTBETCTBHU C COCTOAHHUCM
z[paﬁBepa KIIaBUATYPHI, a TAKXKE IMOJOXKCHHUCM YIPABIIAIOIINUX KIIABUIII <Shift> u <CapSLOCk>.
HNmenHo 6Haroz[ap51 TranslateMessage (), B OUCpCIu COOOIIEHUI MOSBIISIIOTCS CUMBOJILHEIE CO-
oO0IIeHuSs, @ TPUIOKEHUE CMOXKET OTIUYUTE <(p> 0T <A> IpH aKTHBHOM JipaiiBepe KUPUILIUIBL.
CHUMBOJIBHOE COOOIIECHHUE 6cecid 6yI[eT CICayHOIINM, IIOCIIC COOOIIIEHHS 0 HaKaTHUH KJIaBUIIIH,
KOTOpoe(byHKHHHGetMessageO H3BJICYCT U3 OUCPCON.

CyH_IeCTByeT YCTHIPEC BHJa CUMBOJIbHBIX COOOIIIEHUI — WM_CHAR M WM_DEADCHAR OTHOCATCA
K HCCUCTEMHBIM H IIPUXOIAT BCJICT 3a WM_KEYDOWN. CooOenus WM_SYSCHAR M WM_SYSDEADCHAR
SABJIIIOTCA CUCTEMHBIMU U BbI3BAHBI ITIOABJICHUEM COO6HI€HI/I$I WM_SYSKEYDOWN.

O6padotka coobmennst WM_CHAR

B OonbmmHCcTBE citydaeB mporpammel ainsi Windows MOTyT UTHOpUPOBATh BCE KIlaBUa-
TypHbIE cOOOIIECHN 3a HCKIoYeHrneM WM_CHAR. Ilapamerp 1Param, nepeiaBacMblii B OKOH-
HYIO TIPOLEAYPY, ABISETCS TaKUM K€, KaKk U mapamerp lParam anmapaTHOTO COOOIIEHUS, U3
KOTOpPOTO CT€HEPUPOBAHO CHUMBOJIbHOE coobOmieHue. [lapamerp wParam — 3TO KOJ CHMBOJIA
ANSI.

HawnbGonee TunuyHbi 00padoTuk coodmenns WM CHAR BBITTIAIUT CIAECAYIOIMM 00pa-
30M:

case WM CHAR:
switch ((char)wParam) {
case ‘b’: // momyuen cumBoJ Backspace
VA

break;

break;
Y
}

return 0;

OmnpeneneHne COCTOSTHUS YITPABIISIONINX KITABHII

[TapameTrpsl wParam u 1Param anmapaTHBIX COOOMICHWH KJIaBHATyphl HUYETO HE CO-
0O0IIaI0T O COCTOSHUM ynpaBisromux kiaapum <Shift>, <Ctrl>, <Alt> u knaBum nepexitoyare-
neit <CapsLock>, <NumLock>, <ScrollLock>. IlpunoxeHue MOXeT MOJIY4YUTh TEKyIlee CO-
CTOsIHUE JII000H BUPTYAIbHOM KIIaBUILHU C ToMoIbio GyHkiMu GetKeyState (). Hampumep:

case WM KEYDOWN:
// Haxata am xkoMOuHaumsa <Ctrl>+S ?
if (wParam == 'S' &&
(0x8000 & GetKeyState (VK CONTROL))) {
// Bauu OemCcTBUS
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}

return 0;

Oyukuua GetKeyState () He oTpakaeT COCTOSIHME KJIAaBUATYPbl B PEAJIBHOM BpEMe-
HU. OHa MO3BOJIET Y3HATh COCTOSIHUE KIIABUATYPBI HA MOMEHM, K020a NociedHee coobueHue
om Kaiaguamypul 6b110 6blOparo uz oyepeou. CienoBaTeNbHO, €€ MOXKHO HCIIOJIb30BaTh TOJIBKO B
o0OpaboTunkax KiaBuUaTypHbIX cooOmieHuil. Hemoctatok? D10 obOpamiaercs NperMMyHIECTBOM,
noromy 4ro GetKeyState () obecrneunBaeT BO3MOKHOCTb MOJYyYEHHs] TOUHON HH(OpMAaLINH,
Jake ecid coollieHue oOpabaThiBaeTCs aCMHXPOHHO, YK€ MOCJe TOro, KaK COCTOSHHUE Iepe-
KJIF04aTesis ObUIO M3MEHEHO.

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

3.3. ClassWizard u 1uajioroBbie nmaHeJ I

3aganue. BriBog rpaduka B okHO. M3MeHeHHe pa3mepa M300paKeHUs IPH H3MEHCHHUH
pa3MepoB OKHa.

Co3natp npuinoxeHue, B paboueil 006JacTu OKHa KOTOPOTo BBIBOAUTCS cTpoka "I'paduk
bynkun Cos(x) 11 X oT -2* no 2*n" u uzobpaxenue storo rpaduka. [Ipu usmenenun pas-
MEpPOB OKHA pa3Mep N300pakeHus rpaduka JODKEH U3MEHSATHCS IPONIOPITMOHATIBHO.

HosicHeHus1 M yKa3aHus.

CooOmienne WM_DESTROY MOSIBIIICTCS B OYEpPEIU COOOIICHUH OJHUM M3 IOCIICTHHX.
Ono nokaseiBaet, uTo Windows HaXOJHUTCs B TIPOIECCE JIMKBUIAIMHA OKHA B OTBET HA MOJIYYCH-
HYIO OT IoJib30BaTeNs komany. [lonb3oBarens BbI3bIBACT MOCTYIUIEHUE 3TOTO COOOIICHHS, €CIH
Ha)KMET Ha KHOIIKE 3aKpbITHS OKHA, BHIOEPET MYHKT ‘“3aKphITh” U3 CUCTEMHOTO MEHIO WM Ha-
KMET KoMOuHaIuio kinasum Alt+F4.

OyHKIUS TIIABHOTO OKHA CTAHJAPTHO pearupyeT Ha 3TO COOOIIeHNe, BhI3bIBas (DYHKITHIO
PostQuitMessage (0), KOTOpas CTaBUT MOCIEAHEE [JIs IPUIIOKEHUS co00menne WM _QUIT
B ouepelb COOOIIeHUuH. ITo 3acTaBisieT QyHKIHIO WinMain () 3aKOHYHTH LUKI 00pabOTKH
COOOIIEHUH U BBIUTH B CUCTEMY, 3aBEPIINB PaOOTY MPUIIOKECHHUS.

3.4. Apxurexkrypa Document-View

3aganue. Co3maTh NPUIIOKEHHE, B OKHE KOTOPOTO MPH HAXATUN KIIABHII-CTPEIIOK BHIBO-
JUTCS MapILIpyT, 3a/laBaeMblii onbs3oBateneM. [locne HaxxaTus kinasumy "Enter” mo 3aganHoMy
MapuIpyTy ONpeAessieTcs KpaTyaiiuil myTb, KOTOPbI BEIBOJUTCS APYTUM LIBETOM.

IHosicHeHus1 M yKa3aHM.

Taiimep B Windows MOXKHO OTHECTH K YCTPOMCTBY BBOJIa HH(POPMALIUU, KOTOPOE MEPHUO-
JIMYECKU M3BEIaeT MPUIIOKEHUE O TOM, YTO UCTEK 3aJaHHbI HHTEpBal BpeMeHu. [Ipunoxenne
cooOIIaeT onepalvoHHON cucTeMe UHTEpBaJ BpeMeHH, a 3aTeM Windows nmepruoanyecky CUrHa-
JM3UPYET MporpaMMe 00 MCTEYEHUH 3TOTO WHTEpBaja. DTO JOCTUTACTCS MOCHIIKONH COOOIIEHUS
WM _TIMER.

Cny4au npuMeHeHus Taiimepa B Windows:

1. PexxuM aBTOCOXpaHEHUS — TalMep MOXKET MPEIJIOKHUTH MPOTpaMMe COXPaHITh padOTy IMMOJIb-
30BaTeNs Ha JMCKe, KOTJJa HCTeKaeT 3aJJaHHbIi HHTepBaJl BPEMEHHU.

2. [Tonnepxka oOHOBIIEHHS HH(OPMAIIH — ITPOTPaMMa MOXKET HCIOIB30BaTh TaiiMep UIs BbI-
BOJIa Ha 3KpaH OOHOBIIIEMO B pealbHOM BpPEMEHH, IOCTOSHHO MEHSIoIIeiics nHpopManuy,
CBSI3aHHOM JIMOO C CUCTEMHBIMHU pecypcaMH, JINOO C MPOLIECCOM BBIIIOJIHEHUS OTAEIBHOM 3a-
Jlauu.

3. [Touck apyroro npuoKeHMsl, 3aIyIIEHHOTO U3 TEKYILETO.
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4. MHOT033]a9HOCTh — XOTs1 Windows SIBJISIETCS BBITECHSIFOIICH MHOT03aJa4qHOl Cpefoi, HHO-
raa camoe 3G GEeKTUBHOE PEIICHHE JIJIsl MPOTPAMMBI — KaK MOKHO OBICTpee BEPHYTH yIIpaBiie-
Hue Windows. Ecnu mporpamMma JOKHA BBITOJNHSTH OOJBIION 00BEM pabOThI, OHA MOXKET
pa3zenauTh 3a7a4y Ha 4acTh U 00pabaThiBaTh KKIYIO YacTh MPHU MOJYYEHUH COOOIIEHUS OT
Taiimepa.

5.3amaHue Temna M3MEHEHUs — rpaguyecKkue OOBEKTHl B UTpax WM OKHA C pe3yjibTaTaMu B
00ydJaronmx NporpaMMax MOTyT HYKJIaTbCsl B 33JJaHUM YCTAHOBJIEHHOT'O TEMITa U3MEHEHUS.

ITockonbky npunoxenus Windows nonydaror coodmenns WM_TIMER u3 0OBIMHOM OYe-
penu cooOIIeHNH, MPHIIOKEHHE HE JOJDKHO OECTIOKOMTHCS O TOM, 4TO ero padora Oyaer mpepBa-
Ha BHE3allHBIM cooOiieHneM WM _TIMER. B 5ToM cMbicie TaiiMep IOXO0XK Ha KJIaBHaTypy U
MBIIIB: JpaiiBep 00pabaThIBaCT aCHHXPOHHBIC ammapaTHbe mpepbiBanus, a Windows mpeoOpa-
3yeT 9TU IPEPBIBAHUS B PETYIIAPHBIC, CTPYKTYPHUPOBAHHBIE, [TOCIIE0BATEIbHBIE COOOIICHNUS.

CooOmieHus TaiiMepa CTaBATCS B OYepellb COOOIICHU M 00padaThIBarOTCS KakK BCE OC-
TaJbHBIE COOOIIEHUS, T.€. 3TO COOOIICHUE HE BBIACTSETCS CPpeau APYruX, HA00OPOT — OHO UMEET
HAUMeHbWUL NPUOpUmen.

Onepanuonnas cuctema Windows wue seisemcsa onepayuoHHoU cUCEMOL peanbHO20
8peMeHU.

OcoGennoctu Windows TaiimMepa.

1. He 2apanmupyemcs, 1o npunoxenue OyaeT nomydars coobmenue WM_TIMER TOYHO
M0 UCTEUEHUIO 3a/IaHHOT0 UHTepBaja, OH OyneT koiebaTscs. Eciu npunoxenue 3aHsATo Ooblie
YeM CEKYHIY, TO OHO 6000Uje He noay4um HA OJTHOTO COOOIICHHS WM_TIMER B T€YCHHUE 3TOTO
Bpemenu. ®Pakruuecku, Windows obpabareiBaer coobmenne WM_TIMER BO MHOIOM TakK e,
KaK cooOmenns WM _PAINT. O0a 3Ty COOOUIEHMS UMEIOT HU3KUM IIPUOPUTET, U IPHUIIOKECHHE
HOJYYHT UX, TOJBKO €CIIU B OU€peId HET IPYTUX COOOIIEHU.

2. CooOmennss WM_TIMER 1oX0XHd Ha cooOmenus WM _PAINT u B JPYTOM CMBICTIE —
Windows nuxoz0a He XpaHUT B ouepenu cooOIIeHni HECKOIBKO coolOmennii WM_TIMER. Bme-
cto 3Toro Windows o0beuHSIET HECKOJIBKO COOOIIEHUI TaliMepa B 01HO. B pesynbTare y npu-
JIO3XEHUS] HET BO3MOXKHOCTH OIPEJIENIUTE YUCTI0 “NOTEPAHHBIX co00mennii WM_TIMER.

Windows mporpamMma MoKeT 3allyCTHTh CKOJBKO YroJiHO TaitMepoB. Kakplil u3 HUX xa-
paKTepu3yeTcss YHHKAJIbHBIM — B paMKaxX MPHIIOKEHUs — uaeHTudukaropom. [IprcoennHUTH
taiimep k Windows OKHY MOHO IpY ITOMOIIH BbI30Ba (PYHKIMH

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

Bropoit mapamerp QpyHkuuu uaeHTUUUIUpPYET TaliMep, a TPEeTU — 3a/JaeT MHTEpBal B
MUJUTMCEKYHIaX. DTO 3HAYCHHE OMpeeNseT TeMI, ¢ KoTopeiM Windows OyeT mochuiaTh MpH-
J0KEeHHI0 coobmenns WM_TIMER.

Jlist ocTaHOBKM TIOTOKa COOOIICHHI OT TaiiMepa MPUIOKEHHE JOKHO BBI3BATH (DYHK-
LU0

BOOL KillTimer (HWND hWnd, UINT uIDEvent) ;

Bri3oB KillTimer () ounmaeT odepeapb cOOOMIEHHUI OT BCceX HE0OpabOTaHHBIX COO00-
mennii WM_TIMER.

[TpunoskeHre TOHKHO Tepe]] 3aBepIICHHEM POrpaMMbl YHUYTOKUTH BCE aKTUBHEIE (3a-
MyILEHHbIE) TAMEPBHI.

Ucnonp3oBanue taiimepa. [lepBriii crmocoo

Ecnu npu 3amycke Taitmepa onpenenuTh nocieaHui napametrp GpyHkuun SetTimer ()
xak NULL, sto Oyner curnanom pius Windows renepuposath cooduiennss WM_TIMER, KOTOpbIE
OymyT 00pabdaThIBATBCA 6 0ObIUHOU OKOHHOU Npoyedype Balero npuioxkeHus. [Ipu sTom kon
MOYKET BBITJISIIETh CIEAYIOIINUM 00pa3oM:
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#define TIMER SEC 1
#define TIMER MIN 2

//.

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

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

[lepssiii mapametp ¢pyHkMu SetTimer () — 3TO AECKPUNITOP TOTO OKHA, Ybsi OKOHHAS
npoueaypa Oyner noaydars coobmenus WM_TIMER. BropeiM mapameTpoM SBISETCS MICHTH-
¢dbukatop Taiimepa. Ero 3HaueHue A0MKHO OBITH Oouibiie HYJsA. Tperwit mapamerp — 310 32-X
pa3psiHOe O€33HAKOBOE IIeJI0e, KOTOPOE 33aJlaeT MHTepBal B MUJUTHCEKYHAaX. Hampumep, 3Hade-
nue 1000 3amaer renepanuio coodmennii WM_TIMER OJMH pa3 B CEKyHJY.

Koraa okonHas mporieaypa moyydaeT cCooOImeHne WM_TIMER, 3HaycHUE wParam paBHO
3HAYCHMIO WACHTH(HUKATOpa TaiiMepa, a 1Param aisa nanHoro ciaydas NULL.

3HaueHue rnapamerpa wParam no3BOJISIOT OTJIMYATh NIEpe/laBaeMble B OKOHHYIO MpOLie-
aypy coobmenus WM_TIMER oT pa3HbIX TaiiMepoB. Jloruka 00paboTku coodmenns WM _TIMER
BBITJIJIAT IPUMEPHO TaK:

case WM TIMER:
KillTimer (hWnd, wParam); // OCTaHOBUTL TaiMep
switch (wParam) {
case TIMER SEC: // pas B CcexkyHOy
// BawM HOeMCTBUS
// BHOBBb 3alyCcKaeT TanMmep
SetTimer (hWnd, TIMER SEC, 1000, NULL);
break;

case TIMER MIN: // omuH pas B MMHYTY
// BawM HOeMCTBUS
// BHOBBb 3alyCcKaeT TanMep
SetTimer (hWnd, TIMER MIN, 60000, NULL);
break;
}
return O;
Jnis Toro, 4ToOBl YCTAaHOBUTH HOBOE BpeMsl CpabaThIBaHUA /ISl CYLIECTBYIOIIETO TaiiMe-
pa, cieayeT cHayala ero ocTaHoBUTh (pyHKIMeld KillTimer () M BHOBb 3alyCTHTh IPH IO-

Moy SetTimer ().

Hcnons3oBanue taiimepa. Bropoi criocod

IIpn mepBoM cnocobe ycTaHOBKM TaiiMepa cooOmenus WM _TIMER IOCHUIAIOTCS B
OOBIYHYIO OKOHHYIO mpouenypy. C moMoIpi0 BTOPOro crnocoba MOXHO 3acTaBuTh Windows
HepechuIaTh COOOIIEHUS APYTrol PYHKIIMU 3TOTO ke MPUITOKEHHUS.

OyHKIMS, KOTOpast OyJeT NOody4aTh 3TH TaliMepHble COOOIIEHUs JODKHA ObITh (PYHKIU-
eil obpatHoro Bbei3oBa (CALLBACK). OTa (yHKIUS NPUIOKEHHUS, KOTOPYIO, KaK M OKOHHYIO
nporenypy, BbizeiBaeT Windows. [Ipunoxenue nomxHo coobumrs Windows aznpec 31oif GpyHK-
1uy, a nozxe Windows BbI3bIBa€T UMEHHO €€, a He OKOHHas npoueaypy. Kak u okoHHas mpotie-
nypa, GYHKIHAS OOpaTHOTO BBI30Ba JODKHA omnpenensitbes kak CALLBACK, MOCKOJBKY
Windows BbI3BIBaET €€ BHE KOJJOBOT'O MPOCTPAHCTBA MIPOIPAMMBI.

B ciyuae ¢pynkumu oOpaTHOro BbI30Ba Ui TaiiMepa, BXOJHBIMU MapaMeTpaMu SBISIFOTCS
T€ K€ MapaMeTphl, YTO U MapaMeTpbl OKOHHOM mpoueaypbl. OgHako TaiiMepHas GyHKIUS 00-
paTHOTO BBI30Ba HE UMEET Bo3BpalaeMoro B Windows 3HaueHHs.

JlonyctuM, 4TO B KauecTBE MMEHHM TaliMepHOW (YHKIIMM OOPAaTHOTO BBI30BA BBHIOPAHO
uMsa TimerProc, Ttorga 3ta (QyHKIHUA, KOoTopas OyaeT oOpabaThiBaTh MmO/bKO COOOIIECHUS
WM_TIMER, JOJDKHA UMETh CIIEYyIOIIee OPEICIICHUE:!

void CALLBACK TimerProc (HWND hwnd, UINT uMsg,
UINT idEvent, DWORD dwTime)
{

KillTimer (hWnd, idEvent); // OCTaHOBUTL TariMep
if (idEvent == TIMER SEC) { // pa3 B cekyHOy
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// Bauu OeucTBUS
// BHOBBL 3alyCcKaeT TanMmep
SetTimer (hWnd, TIMER SEC, 1000, TimerProc);

[lepBbril mapamerp Uit TimerProc () — AECKpPUNTOP OKHA, 33aBa€Mblii MPU BBI30BE
byakuun SetTimer (). Ilockombky Windows Oymer mocwkuiaTh (GyHkimu TimerProc ()
TOJILKO cooOuienus WM _TIMER, ciefoBaTelbHO, IapaMeTp uMsg Bcerjga paseH WM _TIMER.
3nauenne idEvent — uneHtudukarop taiimepa, a 3HaueHne dwTime — CHCTEMHOE BpEMSI.

[Ipu wucnonb3oBaHuM (QYHKIUH OOpAaTHOTO BBI30Ba JJsi OOpabOTKH  COOOIICHHMIA
WM _TIMER, ueTBepThlii napameTp QpyHkuun SetTimer () nomkeH ObITh anpecoM (QyHKIMU
00paTHOTO BHI30BA:

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

BTopoii crioco6 00bIYHO TpUMEHSIETCS, YTOOBI pa3rpy3uTh OKOHHYIO PyHKIuio. Ha mep-
BbIl B3MJISI MOJTYYEeHUE 3HAUEHHUS CHCTEMHOTO BPEMEHHU TOKE€ OTHOCUTCS K MPEUMYLIECTBAM

BTOpOro cniocoba. Oxgnako obpamenue k Win32 API ¢pyakimm
GetSystemTime (SYSTEMTIME* lpSystemTime)

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

3.5. daitioBas cucrema u MFC

CoznaTh NpUIIOKEHHE, B OKHE KOTOPOTO BBIBOAMUTCSA TPAaEGKTOPUs JBMXKEHUSI Kypcopa
mbimy. [Ipuuem: 1) npu IBMKEHUM MBILIM C HAXKATOH JIEBOM KiIaBUIIEH BBIBOJATCS HPSMO-
YTOJIBHUKH; 2) TPU ABMKCHUH MBIIIHA C HAYKATOW MPAaBOU KJIABUIIEH BBHIBOISATCS OKPYKHOCTH; 3)
IpY JBMKEHUM 0€3 Ha)kaTHsl KJIABUII BBIBOJUTCS CUMBOJ "*' WM '+' B 3aBUCUMOCTH OT 3HAUYEHUS
NepEeMEHHOH type. 3HaueHHE NMEPEeMEHHOH type M3MEeHseTCs IpU JBOMHBIX ILIenuykax: 1) eciu
M0JIb30BaTENb MPOU3BEN JIBOMHOMN 1IEIYOK JIEBOH KJIaBHILEH, To type nojaraetrcs paBHbIM O (BbI-
BOJI cUMBoOJIa '*'); 2) ecnu JBOMHOM IMIETYOK MPABOM KJIABHUIIEH, TO type mojaraercs paBHbIM |
(BBIBOA cMBOIA 't').

ITosicHeHust U yKa3aHHUs.

Hepenko Bo3HUKaeT cuTyalus, KOrja BbIBOJMMAs B OKHO WH(pOpMalLus, JOMYyCTUM, MHO-
TOCTPOYHBIA JJOKYMEHT, MPEBBIIIAET TEKylUe pa3Mmepbl okHAa. CTaHAapTHBIM pEIICHUEM ITOU
3agaun B Windows mporpaMMUpOBaHUM SBISETCS UCHOJIb30BaHUE MOJIOC MPOKPYTKH, KOTOPbIE
MO3BOJISIOT IPOBOJUTH BEPTUKAIBHBIA WM TOPU3OHTAIIBHBIM CKPOJIIUT COJIEPKUMOTO OKHA.

Jl06aBUTh B OKHO MPUJIOKEHUS BEPTUKATIBHYIO WIIM TOPU30HTAIBHYIO MOJIOCY MPOKPYTKU
HE TIPEJICTaBIIACT 3aTpyAHeHU. Bee, uTo HE00X0auMO cenaTh, 3TO BKIFOYUTh OUTOBBIE MACKH
WS_VSCROLL u WS _HSCROLL B CHHCOK CTWJIEH OKHa, CO31aBaeMoro (QyHKIMeH
CreateWindowEx (). Cieayer 3aMeTUTh, YTO KJIIMEHTCKast 00JIaCTh OKHA He BKJIIOYAET B ce0s
IIPOCTPAHCTBO, 3aHATOE MoJ0caMu NMPoKpyTKU. [llupuHa BepTUKaAIBbHOI MOJIOCH U BHICOTA TOPH-
30HTaJIbHOM IOJIOC MPOKPYTKH MOCTOSTHHBI U1l KOHKPETHOTO JUCIUIEHHOTO JpaiiBepa. DT 3Ha-
YEeHUSI MOXHO MOJIYYUTh C MOMOIIBIO GyHKIINY GetSystemMetrics ().

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

3ameTuM Takxke, uTo Windows o0ecrieunBaeT TOJIBKO JOTHKY paOOThI MBIIIN € MTOJIOCAMH
npokpyTKu. OIHAKO y MOJIOC MPOKPYTKH OTCYTCTBYET KJIaBUATYpHbIM uHTepdeiic. Eciu mpuio-
KEHHE KeJlaeT AyOJupoBaTh KJIAaBUIIAMH KJIaBHATyphl HEKOTOpbIE (PYHKLIHU MOJIOC MPOKPYTKH,
OHO JIOJDKHO CaMOCTOSATEIbHO PEaTM30BaTh ITY JOTHKY MPpH 00paboTKe KIaBHATYpHBIX COOOIIIe-
HUI.

Jlnana3oH U MoJI0’KEHUE TI0JI0C MTPOKPYTKU
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Kaxxnas monoca mpoKpyTKH UMEET COOTBETCTBYIOIIMM AMana3oH — JBa LEJbIX YKcia, OT-
paXalUX MUHUMAJIbHOE U MaKCUMaJIbHOE 3HAYEHHE, U MOJ0XKEHHEe OeryHKa — ero MecTOIo-
JOXKEeHHWe BHYTpU nuanazona. [Ipu sTomMm, monokeHue OeryHka Bcerga AucKpeTHo. Hampumep,
JUTSI TIOJIOCHI TPOKPYTKH € Auana3zoHoM oT 0 10 4 uMeeTcs MmsITh BO3MOKHBIX MOJIOKEHUH OeryH-
Ka.

Win32 API coxepxut nBe QpyHKIIMH, KOTOPHIE MO3BOJISIOT BBHIMOJHUTH BCE OIEpaIluu C
I10JIOCAMHU ITPOKPYTKHU. ITO:

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

IlepBasg U3 HUX BO3BpAIIAET, Yepe3 IOJIA 3a0JHEHHON CTPYKTYpsl SCROLLINFO, BClO
HEo0X0IuMyI0 MHGOPMALIMIO O MOJ0Ce MPOKPYTKU, a BTOpask — MO3BOJISIET YCTAHOBUTH HOBBIE
3HAYEHUS IJIS1 IIOJIOCHI.

B kauecTBe nmepBoro napamerpa 3TuxX QYHKIHIA 3a1a€TCsl IECKPUNITOP OKHA, BIA/ICIOIIETO
nonocoi mpokpyTku. [lapamerp £Redraw ycranasnubaercs B TRUE, eciii HE00X0UMO, YTOOBI
Windows mepepucoBaia IMoJIockl B COOTBETCTBHM C HOBBIMH 3HaueHHsiMH. [lapamerp fnBar
YKa3bIBAET HAa rOpU30HTaNbHYI0 (SB_HORZ) unu BepTHKanbHy0 (SB_VERT) nonocy. Tperuii
napamerp lpsi gsisieTcs ykaszareneM Ha CTpyKTypy SCROLLINFO, KoTOpas UMEET CIELYIO-
[IHE MOJIA:

cbSize pasMep CTPYKTYPBbI B Oaiitax. Brl MOXETEC yKasaTb
cbSize=sizeof (SCROLLINFO) ;

fMask  (ar, ONMpeAeINSIONUN KaKhue M3 TOJeH CTPYKTYpbl OYIyT 3amoiHeHbl. Tak, eciu
fMask=SIF RANGE, OyAyT 3alOjHEHbl 3HAUYE€HHUsS JMala3oHa IOJOChl, €ClU
fMask=SIF PAGE, TO IIOJIC nPage, €CJIM fMask=SIF POS, TO IIOJIC nPos. MoXHO KOMOUHH-
poOBaTh 3HAUEHUS, MPUHUMAaeMble ¢arom, Ui TOTO, YTOOBI BBHIOpATh (MU YCTaHO-
BUTH) UHTEPECYIONIYIO HHPOPMAIIHIO 32 OHO 0OpalleHne K PyHKIUH.
nMin  MHWHHUMAaJbHOE 3HaYEHHE JUana3zoHa MoJIOCHI.
nMax  MaKCHMaJIbHO€ 3Hau€HUE JHMara3oHa MOoJOCHI.
nPage  00beM MH(MOpPMAIINH, YKIAABIBAIOIINICS HA OJHON CTpaHUIIE.
nPos TCKYIICC IMOJIOKCHUC 6CFYHKa. nMin <= nPos <= nMax.
nTrackPos  TEKYIllee MOJ0KeHHe OeryHKa MPU MPOTACKUBAHUU €TO MBIIIBIO.
[Tpu co3nanuu nonocel Windows, Mo yMOJT4aHHIO, yCTaHABIMBAET MUHUMAJIBHOE 3HAYE-
HHue nuana3ona B 0, a makcuManbsHoe — B 100.
Ecnu BaMm TpeGyercst yOpaTh Moi0Cy MPOCMOTPa y OKHA, YCTAHOBHUTE nMin=0 U nMax=0.
3HaueHue mapaMeTpa nPage BIUSET Ha pa3Mep OEryHKa MOJOCHI, UTO BBl MOXKETE HAOIIO-
naTh B psie coBpeMeHHbIX Windows npusoxeHuil. YToObl 3TOr0 AOCTHYB B BallleM MPUIIOXKe-
HUHU, pAaCCUYUTANUTE CKOJIBKO, HAIPUMEpP, CTPOK JOKYMEHTa pa3MeUlaeTcsl B BUJUMOM YacTU OKHA
U YCTaHOBHTE 3TO 3HaueHHE BbI30BOM SetScrollInfo (). Windows ompenenur CKOIBKO
CTpaHUIl YKJIAJbIBACTCS BO BCEM JIOKYMEHTE M, B COOTBETCTBUU C ITUM, YCTAaHOBHUT pa3mep Oe-
TyHKa — 4YeM MEHbIIE pa3Mep, TeM OoJIblIe UCXOIHBIN TOKyMeHT. Eciiu XOTuTe COXpaHuTh Mo-
CTOSIHHBIE pa3Mephl OeryHKa mpu JJr000M 00beMe TOKYMEHTa, YCTAHOBUTE nPage=0.
[Tpexxne, yem mepelTH K 00pabOTKe COOOIIEHHH MOI0C MPOCMOTpa, YKaxeM cdepbl 0T-
BeTcTBeHHOCTH Windows 1 PUIIOKEHUS TPU MOIEPKKE MOJIOC MPOKPYTKH.
Cdepnt otBeTcTBeHHOCTH Windows:
1. Yipasnenue 10ruKoil paboThl MBIIIH C ITOJOCOH MPOKPYTKHU.
2. O0ecrieueHne BpeMEHHON “MHBEPCHM 1LIBETA” TMPH HaXKaTMM HA KHOMKY MBIIIM B I0JIOCE
MPOKPYTKH.
3. [lepemerienue OeryHka B COOTBETCTBUE C TEM, KaK BHYTPHU IMOJOCHI MPOKPYTKH €ro Iepe-
MEIIaeT MO0Jb30BaTeNb C TOMOIIBIO MBILIH.
4. OtnpaBka cOOOIIEHUH MOJIOCH MPOKPYTKH B OKOHHYIO IPOLIEAYPY OKHA, COJEPIKAIIEro Mo-
jocy.
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Cdepbl OTBETCTBEHHOCTH MPHUIIOKEHHSI IO MOIJEPIKKE MOJIOC TOKPYTKH:
1. Manumanu3anus Auana3zoHa MoJI0Ckl IPOKPYTKH.
2. O6paboTKa cOOOIIECHUH TTOJIOCHI POKPYTKH.
3. OOHOBJICHNE TTOI0KEHUS OEr'yHKA MOJIOCH! IPOKPYTKH.

Coo01eHus moysoc NpoKPyTKH

Windows noceuiaeT OKOHHO# nponenype coobumenns WM_VSCROLL (171 BEpTUKAIbHOM
noyocel) ¥ WM_HSCROLL (a1 rOpPU30HTANBHOM), KOTAa I0JIb30BATENb INEIKAET MBIIIBIO Ha
MOJIOCE MPOKPYTKH WIIM TIepeTacKuBaeT OeryHoK. [lapaMeTpsl 3THX COOOIICHU:

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

CnengyeT OTMETUTh, YTO NpU pabdOTE€ C OKOHHBIMHM IIOJIOCAMU MPOKPYTKH MapaMeTp
1Param UrHOPUPYETCS, OCKOJIBbKY OH MCHOJB3YETCA MOIbKO AJIA MOJOC MPOKPYTKU Kak 3Jie-
MEHTOB YIPABIICHHUS.

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

OcraBuieecs Miamiee clIoBO MapaMeTrpa wParam JaHHBIX COOOIIEHUI MOKa3bIBaeT Ka-
KHE JICMCTBUSL MBIIIBIO OCYIECTBISIOTCS Ha IMOJIOCE MPOKPYTKU. DTOT KOJ OMEPALUi MOXKET
MIPUHUMATH CJIEAYIOLINE 3HAUEHUS 111 BEPTUKAJIBHOMN MOJIOCHI:

SB_TOP CKPOJUINT K Ha4yally JOKYMEHTA.
SB_BOTTOM CKPOJUINT K KOHIlY JIOKYMEHTA.
SB_LINEUP IIPOKPYTKA HA OJHY CTPOKY BBEPX.
SB_LINEDOWN  HPOKPYTKa Ha OJIHY CTPOKY BHM3.
SB_PAGEUP CKPOJUINT Ha OJIHY CTPaHHUILY BBEPX.

SB_PAGEDOWN  CKPOJUIUT Ha OJIHY CTPAHUILY BHU3.
SB_THUMBTRACK IPOTAaCKMBaHHE OETYHKA MBILIBIO.
W 3Ha4eHust 11 TOPU30HTAIBHOM MOJIOCHI:
SB_LEFT CKPOJUIMT Ha OJHY CTPaHHUILy BJIEBO.
SB_RIGHTCKPOJUIMI Ha OJHY CTPaHUILy BIIPaBO.
SB_LINELEFT  IPOKPYTKa Ha OAHY CTPOKY BJIEBO.
SB_LINERIGHT IPOKpPYTKa Ha OAHY CTPOKY BIPaBO.
SB_THUMBTRACK IPOTAaCKMBaHHE OETYHKA MBILIBIO.

Anroput™M 00paboTuMKa MPOKPYTKH JOJDKEH BKJIHOYAaTh OOHOBJICHHWE MOJOXKEHHUS I0JI-
3yHKa B COOTBETCTBUHU C HOBBIM 3HaUEHUEM, pacyeT 0TOOpaKaeMoi YacTH IOKYMEHTa U Mepepu-
COBKY KJIMEHTCKOW 00J1aCTH OKHA.

O06paboTtkuk Oyner paboTaTh 3HAUUTEIHHO YPPEKTUBHEE, €CIU BOCIOIB30BaThCA PYHK-
nueil ScrollWindowEx (), MO3BOJISIIONIEH OCYIIECTBISATH OBICTpOE MEepeMElIeHHE MPsSMO-
YrOJIbHOW YacTH KJIIMEHTCKOM 00J1acTH B IpeziesiaX OKHA.

3.6. ITorokoBas muorozagaunocts B MFC

3aganue. Co31aTh NPUIOKEHUE, KOTOPOE UCIIOB3YET CIEAYIONINE PECYPCHI: CTPOKOBBIN
pecypc, MUKTOrpamMma, Kypcop MbIIIH, rpaduueckoe u3oOpaxeHue Tuma bitmap. CTpOKOBBIH
pecypc HCIOJIb3YeTCsl B 3ar0JIOBKE OKHA MPHIIOKEHHSI, MUKTOIpaMMa BBIBOAUTCS] IPU MUHUMH-
3alli¥ OKHA, Kypcop MBIIIM MEHSET CBOM BHJ MPH ILEITYKE JIEBOM KJIABHUILEH MBIIIHU, a U300pa-
eHue bitmap ucrnonb3yercst sl (oHA OKHA, KOTOPBIM MEHSETCS TPH IIeTYKe MPaBOd KIIaBH-
IEH MBILIN.

IosicHeHus1 M yKa3aHusl.
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Menio — 310 Hamboyiee KOHCEpBAaTHUBHAs M, OJHOBPEMEHHO, HamOojee BaKHAS YaCTh
noJyib3oBarenbckoro uHrepdeiica. Tpynno Haiitn Windows npuioxeHue, y KOTOPOrO OTCYTCT-
BYET MEHIO, — 3TO CUUTAETCA “TypHBIM TOHOM™ y Pa3pabOTUYNKOB.

OOBIYHO BBIIETSAIOT YETHIPE BUA MEHIO:

1. I'maBHOE MCHIO OKHA WMJIM MEHIO BepxHero ypoBHs (top-level menu). Dto mento mpes-
CTaBJIsIET cOOON TOPU3OHTAIBHYIO CTPOKY, KOTOpasl pacioyiokKeHa HEMOCPEICTBEHHO IOJ 3aro-
JIOBKOM OKHA M COCTOHUT U3 HECKOJIBKUX AJIEMEHTOB.

2. ITogmento (submenu) mosiBISETCS MO INIABHBIM MCHIO MPH BBIOOPE OJHOTO M3 €ro
HIIEMEHTOB.

3. IlnaBaromiee menro (floating menu). OHo He CBA3aHO C IIaBHBIM MEHIO, U MOYKET OBITH
CO3/1aHO B JII0OOM MECTe PKpaHa KaKk HE3aBUCHMOE BCILIBIBAIOIIEE MEHIO.

4.V nopaBisoOIIero OOJBIIMHCTBA TVIABHBIX OKOH MPHJIOKEHHUN B JIEBOM YacTH 3arojioB-
Ka HaxoauTcs NuKTorpamma. lI[endoxk MEIMIBIO 1O HEeW MPUBOIUT K MOSIBICHHUIO CHCTEMHOTO
MeHIO (System menu), KoTopoe MOX0XKe Ha MOAMEHIO TJIABHOTO MEHIO IpuiiokeHusi. OObIYHO
CHCTEMHOE MEHIO BCEX MPHUIIOKEHUN OJMHAKOBO, C €T0 MOMOIIBI0O MOKHO MHHUMHU3HUPOBATh MU
MaKCHMHU3HPOBATh OKHO MPUIIOKEHHS, IIepeMelaTh ero u npodee. OHAKO MPUTIOKEHUE UMEET
BO3MOXXHOCTh U3MEHHTh CUCTEMHOE MEHIO, JOMOJHSSI €r0 HOBBIMU CTPOKAMH, WM YAAJSS CY-
HIECTBYIOIIHE.

Bo3MosKHBIE COCTOSIHUS TYHKTOB MEHIO

1. Ilpu BbIOOpE NMyHKTa MEHIO, CTPOKAa MHBEPTUPYET IBET. ITO NPUMEHUMO K IYHKTaM
MEHIO BCEX BHJIOB.

2. [TyHKTBI BCILIBIBAIOIIUX MEHIO MOTYT HAXOIUTHCS B cOCTOsiHUU ommeuero (Checked),
IPU 3TOM ClieBa OT TEKCTa IIyHKTa MEHIO BBICTABJISIETCS CIIelMalibHasi MeTKa. JTa MeTKa M03BO-
JSIET TOJIB30BATEIIO Y3HATH O TOM, KaKHe ONIIMH MPOTPaMMbI BBIOPAHBI U3 3TOTO MEHIO. [IyHKTHI
TJIABHOTO MEHIO He MO2ym Obimb OmMMedeHbl.

3. IIyHKTBI MEHIO MOTYT HaXOJUThCS B cocTosiHuu akmuseno (enabled), wneaxmusno
(disabled) u neoocmynno (grayed). meiite B BUAYy, YTO MyHKTHI, IOMEUYEHHbIE KaK aKTUBHBIE
WIA HEaKTUBHBIC, BBITIISAIAT JJIS TTOJIb30BATENST OIMHAKOBO, 8 HEJOCTYITHBIN MyHKT MEHIO BBIBO-
JIUTCS B CEPOM IIBETE.

Tonpko npu BeIOOpE axmuenvix MyHKTOB MeHI0 Windows reHepupyer cooOIIeHHUs], 1Mo-
CTynaromue B pyHKIUIO OKHA, COAEPKAIIETO 3TO MEHIO.

WTaKk, KayKAbIil yHKT MEHIO OIPEIENETCS TPEMsI XapaKTepPUCTHKAMHU:

1. BueuHuii BUJ MyHKTa MEHIO, IpYTUMH CIIOBAMHU — TO, YTO Oy/IeT 0TOOpaXEHO B MEHIO.
DTO MOXET OBITh JIMOO CTPOKA TEKCTa, TNOO0 rpaduyecKuii, TOUHEEe OUTOBBIN 00pa3s.

2. ATpuOyT NmyHKTa MEHIO, KOTOPBIH OIpenesseT, ABIsSeTCS U JaHHbIM MyHKT aKTHB-
HBIM, HEJIOCTYITHBIM FITH OTMEUEHHBIM.

3. YHUKaIbHBIA YUCIOBON HIEHTU(UKATOP, KOTOpblii Windows mochuiaeT B (PYyHKIIUIO
OKHa, KOTJIa MOJIb30BaTeh BHIOMPAET JAHHBIA TyHKT MEHIO.

Coo01IeHns OT TYHKTOB MEHIO

ITpu BBIOOpE MyHKTOB MeHIO Windows renepupyer coodmenne WM _COMMAND. D10 co-
oOLIeHre MOYKHO Ha3BaTh COOOIIEHNEM I0JIb30BATENBCKOI0 HHTEpdeiica, MOCKOIBbKY OHO MOCHI-
JaeTcsl BCSAKUHM pa3, KOTJa MOJIb30BaTeb YTO-TO BBHIOMpPAET, UTO-TO MEHSET U Tak jainee. B o0-
IIEM CITydae 3TO COOOIIECHNE NMEeT apaMeTpH:

WM COMMAND

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

[Tapamerp wEvent umeHyeTcsl HOTU(PUKAMOHHBIM KOJIOM WJIM KOJOM H3BelleHus. J{is
IIYHKTOB MEHIO OH gce20a paBeH Hymo. [lapamerp wID — 3TO YHUKaJIbHOE YHCIOBOE 3HAUYEHUE,
ACCOLIMHMPOBAHHOE C KaXIBIM JIEMEHTOM. B ciyyae MeHI0, OH COAECPKUT UACHTU(DUKATOP IMyHK-
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Ta MeHio. [lapamerp hwndCtl mpeacraBisieTr co00il JECKPUNTOP OKHA dJIEMEHTa yIpPaBIICHUS.
st myHKTOB MEHIO OH 6cecda paBeH NULL.

IIpu BEIOOpE IMYHKTOB CHCTEMHOI'O MEHIO TeHEpHpyeTcs cooliienne WM_SYSCOMMAND,
KOTOpOE UMEET TAKUE K€ [1apaMETPBHL.

Hanomuum eme pas, yro coobmenne WM _COMMAND noctynaeT B QyHKIHIO OKHA, KO-
I/1a MYHKT MEHIO yowce 8biopar. OIHAKO perraeMasl BaMu 3a/ladya MOXKET MoTpeOoBaTh 3HAHUSA,
KaKOH MyHKT MEHIO 6b10Upaemcs NOAb30BaTeIeM B HACTOSAIIMNA MOMEHT. JlomycTuM, Bbl XOTHTE
JUHAMHUYECKH MEHSTh BHEIIHUM BHJI IIyHKTa MEHIO, KOTJa M0JIb30BaTE/Ib HABOJUT HA HETO Kyp-
cop Meimu. B a3rom ciydae QyHknMs OKHa JOJDKHA o0OpabarhiBaTh  COOOIIEHUE
WM_MENUSELECT, koTopo¢ noctynaet 10 WM _COMMAND u UMEeT napaMmeTphl:

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

[Tapamerpsl Item 1 hMenu COOTBETCTBYIOT UIACHTHU(PUKATOPY U JAECKPUIITOPY BBIOU-
paeMoro MyHKTa MeHI0, a 3HaueHue £Flags coaepXuT (uiaru COCTOSHUSA 3TOrO MYHKTA.

Co3pnanue raaBHOrO MEHIO MPUIT0KEHUS

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

s co3panust MEHIO0 MPUMEHSIOTCS TPH METOJA!

1. IlTaGmon MeHIO co3maercs B daiiyie pecypcoB MPHUIIOKEHHS, a 3aTEM 3arpyKaeTcs Mpu
CO3JIaHUM TJIABHOT'O OKHA MPHJIOKEHHs. DTOT croco0 MOAXOAUT Ul CTATUYECKUX MEHIO, HeMe-
HSIOLMXCSI UM HE3HAUYUTEIBHO MEHSIOLINXCS B ITPOLIECCe paOdOThI IPOTrPAMMBI.

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

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

Mpl, npeumMylniecTBEHHO, OyJeM HCNob30BaTh MepBblii cnocol. Kak Obulo ckasaHo,
IIPEKIE YEM HOJKIIOUNTh MEHIO K NPUIIOKEHUIO, €r0 HYKHO 3arpy3uTh U3 pecypcos. Ilocieno-
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, UIACHTUQUIMPYIOUINE pecypchbl, a HE CTPOKOBBIE OIMCAHMs, HaIpUMED,
IDR MAIN MENU. B sToM ciydae Cile€dyeT HCIOIb30BaTh Makpoc MAKEINTRESOURCE ()
Ui peoOpa3oBaHus HIEHTU(UKAaTOpa pecypca B CTpokoBoe onucanue. [Ipumep 3arpysku me-
HIO BBITJISIIUT TaK:

HMENU hMenu = LoadMenu (g hInst,

MAKEINTRESOURCE (IDR_MAIN MENU)) ;
O0paboTunK COOOIIEHN MEHIO HECIIOKEH U MOXKET BBITIISJIETh CIEAYIOIUM 00pa3oM:

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

}

return 0O; }

OyHKIUY U pabOThI ¢ MEHIO
1. Ecnu okHo hWnd npusiokeHust UMEET TJIABHOE MEHIO, TO MOJYyYUTh €ro JECKPUITOP
MOKHO C ITIOMOIIIBIO (byHKI_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 MOJAMEHIO. Y3HATh 3TO 3HAYEHHE MOXHO C IOMOIIBIO YHUBEP-
CalbHOUM (PYHKITUN

nMenu = GetMenultemCount (HMENU hMenu),

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

2. J1nst MOMHOM 3aMeHBl MEHIO Y TJIABHOTO OKHA MPWIIOKEHHUS 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 (axkTtuBHO) wiu MF_GRAYED (HemocCTyI-
HO U OTMEYEHO CEpbIM I[BETOM). DTO 3HAu€HHE JOJKHO ObITh OOBEAMHEHO C KOHCTAaHTOM
MF BYCOMMAND, cciu napameTp uID 3amaeT HMAEHTH(UKATOP MEHIO, JUOO ¢ KOHCTaHTOM
MF BYPOSITION, eciu ulD 3ajaeT HOMEp MO3UIMN B MCHIO.

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

DrawMenuBar (hWnd) ;

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

5. IIporpammuslii naTepdeiic Win32 copepkut JBe yHUBEpCalbHble (PYHKIIMU

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

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

nepBasi U3 KOTOPHIX BO3BpAIlaeT MOJHYI0 MH(OPMAIMIO O MyHKTE JH000ro MEHIo, a BTO-
past — MO3BOJISIET COBEPIIUTH BCe HEOOXOIUMBIE ONepaly ¢ 3TUM MyHKTOM. [lapamerp uItem
SBIISIETCS TO3MIIMEH B MEHIO, €CIIM NEPEMEHHAs £ByPosition UMEET HEHYJIEBOE 3HAaUYeHHUE, JH00
UACHTU(PUKATOPOM — B NIPOTUBHOM ciiydae. VcueprpiBaromiee OnucaHue MOJEH CTPYKTYpbI
MENUITEMINFO Bbl MOXETe HallTH B J11000# cripaBouHOi cucteme o Win32 APIL

3.7. Beeneumne B TexHosoruu OLE u ActiveX
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3ananme. Co3znarb MIPUJIOKEHUE, JIEMOHCTPHPYIOLLIEE HCIIOJIb30BAHUE
Ipe-onpe-/e-IeH-HbIX KJIacCOB OKOH (KJIACChl 3JIEMEHTOB YIIPABIEHHS) C BO3MOXKHOCTBIO
YIPaBICHUSAMHU UMHU U NOJyYEHUS OT HUX COOOIIeHUM. [1aBHOE OKHO MPUIIOKEHHUS I0JIKHO CO-
JIepKaTh 3JIEMEHTHI YIpaBJIEHUs BCEX Ipel-OIpe-/ie-JIeH-HbIX KilaccoB. BHyTpeHHss1 00sacTb
[JIaBHOTO OKHA JIEJIUTCS Ha 6 YacTeil, KaK1yl U3 KOTOPHIX 3aHUMAeT OAMH 3JIEMEHT YIpaBlle-
Hus. [Ipy U3MeHeHUH pa3MEpPOB IIIaBHOTO OKHA MPONOPLMOHAIBHO JOJDKHBI U3MEHATHCA U pas3-
MEpBI 3JIEMEHTOB YIIPABIICHUS.

IosicHeHus1 M yKa3zaHusl.

CnenyommM 1OCIE MEHIO, 4aCTO HCIOJb3YEMBIM PECYPCOM IPUIIOKEHUS, SBISETCS
nuanor. Ilpakruyecku nro0oe ctangapTHoe npuiiokeHne Windows MCIONIb3yeT IUAlOrOBbIE
naHesny. OgHako BHavyase CleyeT pacCMOTPETh COCTABJIAIOIINE KOMIIOHEHTHI IMaJOroB — 3Jie-
MEHTBI YIIPaBJICHHUS.

B Windows nipenonpezaeneH neiablid psj] pa3IndHbIX 3JIEMEHTOB YIIPABIICHUS, TAKUX, KaK
KHOIIKH, PEIAaKTOPbl TEKCTOB M CIIMCKU M MpoYee. DTU IEMEHThI YIPABJICHUS UMEHYIOTCS J10-
yepaumu okHamu ynpasienus (Child window control). Bee onu co3nmarotest Ha 6a3e mpenorpe-
JINICHHBIX KJIacCOB, HO pa3pabOTYMK MOXKET ONpPEAEIUTbh M COOCTBEHHBIE KIIACChl JIOUEPHUX
OKOH, 3aperucTpupoBaB uX npu nomouy GpyHkuun RegisterClass ().

BcnoMHUM, 49TO 0YEpHEE OKHO, BO-NIEPBLIX, onpeensercs cruieM WS_CHILD u ecezoa
pacrioyiaratoTcsi Ha OBEPXHOCTH POJAUTEIBCKOIO OKHA, Kak Obl “mpuiumnas’ K Hemy. Bo-BTopbIX,
pu JIF0OOM TEPEeMEIICHNUN JT0OUYepHEe OKHO HHMKOTJIA HE BBIXOAWT 32 TPaHMIBI POAMTEIHCKOTO
OKHa. PomuTenbckoe OKHO MOXKET COZIepKaTh HECKOJIBKO 3JIEMEHTOB YIIpaBJIEHUs, KOTOpbIE Oy-
ZyT IIEPEMEIATBCA BMECTE C OKHOM-POAUTEIIEM.

Yr1oOBl pOUTENBCKOE OKHO Pa3Inyaio JOYEpHUE OKHA, ITOCIEIHUE JOJKHBI UMETh YHU-
KaJIbHBIN UICHTU(UKATOP U YHUKAIBHBIA JECKPUIITOP OKHA.

HTak, 10cTaTOYHO MPOCTO CO3AAaTh HYKHbIE JOUEPHHUE OKHA, YKa3aB X pa3Mepbl, pacIo-
JIO’)KEHUE W HEKOTOpble apyrue atpuOythl. Ilocne 3Toro mpuiokeHne MOXKeT B3auMOIEHCTBO-
BaTh C 3JIEMEHTaMH YIpPaBJIECHUs, NIepeaaBas UM U MoJTy4yast OT HUX pa3inyHble coodieHus. [lpu
ATOM KaXKIbIH AJIEMEHT YIPaBJIEHUsI CAaMOCTOSATEIbHO 00pabaThIBaeT COOOLIECHHS MBIIIN U Kila-
BHATYpPBI U U3BELIAET POAUTEILCKOE OKHO O TOM, YTO €r0 COCTOSIHHE U3MEHMWIIOCh. B oTOM City-
yae Jo4YepHee OKHO CTAHOBUTCA IS POJMUTEIBCKOIO OKHA yCTPOMCTBOM BBOja. [Ipm 3TOM OHO
MHKAICYJIUPYET 0COObIe NeHCTBUSA, CBSI3aHHbIE C TpaUUecKM MpPeCTaBICHUEM OKHA Ha dKpa-
He, peakllel Ha MOoJIb30BaTEeIbCKUN BBOJ, U MU3BELICHHUS APYroro okHa IpU BBOJE JTHOOON MH-
dopmanuu. [Ipunoxennto HeT HEOOXOTUMOCTH OECIIOKOUTHCS O JIOTUKE 0OpaOOTKH MBIIIH ATH-
MU OKHaMHU, WIH O JIOTMKE UX OTPUCOBKH. Bce 3To BXonuT B 30HY oTBeTcTBeHHOCTH Windows, a
BCE, YTO OCTACTCs MPUIIOKEHUIO — 5TO 00pabareiBaTh cooOmenne WM _COMMAND. Dtum c000-
[IEHUEM JI0YEpHUE OKHA HHPOPMUPYIOT OKOHHYIO IIPOLEAYPY O Pa3INUHbIX COOBITHSIX.

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

Coznanue cTaHIapTHBIX JIEMEHTOB YIIPaBICHUS

JlnHamMuYeckH — BHE 11a0JI0HA — CO3/1aTh CTAHIAPTHBIM SJIEMEHT YIIPABJICHUS IPOIIE 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. JJIi Ka)XIOro CO31aBaeMOro
JIOYEPHET0 OKHAa HEOOXOAMMO OIPENEINTh COOCTBEHHBIM YHMKaIbHBIA naeHTu¢ukatop. Pogu-
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TEIHCKOE OKHO OYJET pa3inyaTh 3JIEMEHTHI YIIPABICHUS MO 3TOMY MapameTpy, Mmoxydas 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 U CBOWCTB KaXKJOTO U3 3JICMEHTOB YIIPABJICHUS.

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

Paspyiienue a1eMeHTOB yIpaBieHUs

[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, CKPBIBAThH WJIH, HA000OPOT, 0TOOpaKaTh B OKHE.

[lepemecTUTh 3JIEMEHT YIIPAaBJICHUS BHYTPU POJIUTENIHCKOTO OKHA MOKHO C IOMOIIBIO
byHkn SetWindowPos (). Ota (yHKUMs 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 MAaHMUITYJIMPOBaTh, TaK HA3bIBAEMbIM Z-
MOPSIIKOM OKOH. JTa 3a/ada CTAaHOBMUTCS aKTyaJbHOM, KOTJa Ha IOBEPXHOCTH POAMUTEIHCKOTO
OKHA pacroJjiaraeTcsi HECKOJIbKO MEePEKPhIBAIOIIMXCS J0YEPHUX OKOH, U OJHO OKHO HYXHO “yO-
paTh” MoJ Ipyroe, Wik HA0OOPOT — BBIBECTH €r0 Ha MEpeJHHUN TUIaH.

DyHKIUA

BOOL EnableWindow (HWND hWndChild, BOOL bEnable)

nenaer okHO hWndChild n10o akTHUBHBIM, eciii BTopoit napameTp TRUE, in6o Hexoc-
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 BcrioMoraresbHble GyHKIUU. OHa U3 HUX J1aeT BO3MOXXHOCTh 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
—9T0 (pyHKITMHU OOIIEro Ha3HAUYCHHUS.

Coo01IeHns T0YepHUX OKOH
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Ecnu cranmapTHBIN 31€MEHT yIpaBlieHHs] U3MEHIET CBOE COCTOSIHUE, TO (DYHKIUS POIU-
TEIBCKOr0 OKHA NOJy4aeT coobimenne WM _COMMAND Co CIE€AYHOIMMY TapaMETPAMMU:

WM COMMAND

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

Kon yBenomiiennss nEvent — 3TO JONOJHUTENBHBIN KOJ, KOTOPBIM JOYEPHEE OKHO MC-
MOJIB3YET AJISL TOTO, YTOOBI COOOIIUTE POAUTEIBCKOMY OKHY 00Jiee TOUHBIE CBEACHUS O COOOIIIe-
Huu. KoHCTaHThI, HACHTUUIUPYIOLTNE PA3IUYHbIE KOJIbI YBEIOMIICHHUS, OIPEEIICHbI B 3ar0JIo-
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 poUTETHCKOTO OKHA JOYEPHUM OKHAM

Ponutensckoe OKHO MOXKET TepeiaBaTh COOOICHUS JOUYEPHUM OKHAaM, 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 yrnpapieHus. KOHCTaHTBI, WACHTUPHUIHUPYIOUINE PAa3TUYHbIe COOOIMICHUS ISl JOYSPHHUX
OKOH YIIpaBJICHHUSA, OIpPEJICICHbl B 3arojoBOYHBIX (haiinax Windows U UMEIOT COOTBETCTBEHHO
caenyromue npeduxcel: BM_— “button”, EM_ — "edit”, LB_ — “listbox”, CB__ — “combobox”.

Hanomuum, 4To cymiecTByeT ABa croco0a nepeaayd COOOIIeHUN.

ACHHXPOHHBIA CIIOCOO — 3TO 3amMUCh COOOIIEHUs B ouepeanr MpuioxkeHus. OH OCHOBaH
Ha HUCTOJB30BaHNH (QyHKINH PostMessage (). Ota QyHKIHMS moMenaeT cooOIIeHne B oue-
pelb COOOLIEHUM /ISl OKHA, YKa3aHHOT'O B MapaMeTpax, M Cpa3y K€ BO3BpAILAeT yIpaBlIEHHE.
[To3xe (acCHHXPOHHO IO BPEMEHH) 3allMcaHHOoe MpH nomMolnu GyHkinuu PostMessage () co-
oOuieHne OyaeT BRIOpaHo U 00paboTaHo B HKIE 00pabOTKH COOOIIEHHUH.

CHHXpOHHBIN cI0c00 — 3TO HEMOCPEICTBEHHAs Tepeaada cooOmeHust GyHKINU J09ep-
HEro OKHa, MHHYS ouepelb cooOmeHud. OToT Meroa  peanusyercs  (QyHKIMEH
SendMessage () . B otnuuune ot npeapinyueit pynkuuu, ¢pynkuus SendMessage () BbI3bI-
BaeT OKOHHYIO IPOIEypy U BO3BpAIllaeT YIpaBJICHHE TOJBKO MOCJE BbIX0Ja U3 (PyHKIMH J10-
YepHero OKHa.

JUi 51eMEeHTOB yIpaBieHHUs CUHXPOHHBIN CIIOCO0O SBISETCSI OCHOBHBIM, UTO MOJYEPKU-
Baetrcs HanmuuueM B Win32 API cnennanbHO 11 3TOro npeaHa3HauYeHHOro 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 POAUTEIILCKOM OKHE hWndParent.

Pacumiupennoe ynpasieHue JOY€pHUMU OKHAMHU

PaccMoTpum 3Ty BO3MOXKHOCTH Ha IPUMEPE PeIIeHUs 3aa4u 00 n3MEHEeHUH 1BeTa (hoHa
aJIeMEHT ympalieHus. Korga saneMeHT ympaBieHus coOupaeTcst OTpUCOBATh CBOIO pabouyro 00-
JacTh, OH MOCBUIAET MPOLEAYPE POAUTEIHCKOTO OKHA COOTBETCTBYIOIIEE COOOIIEHUE ¢ MpeduK-
com WM _CTLCOLOR (nampumep, 1ius EditBox 510 coobmenne WM CTLCOLOREDIT). Poxu-
TEIHCKOE OKHO Ha OCHOBAaHUM ITOW HMH(OpPMAIMH MOXKET W3MEHHUThH IIBET, KOTOPHIA OyAeT wc-
M0JIb30BaH B OKOHHOMW MpOIlelype I0UEpHETr0 OKHA MPU pUCOBaHUH. B UTOre poauTensckoe OK-
HO MOJKET yNPABIIATH LIBETAMHU CBOUX JIOYEPHUX OKOH.
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BosBpariaemMbiM 3Hau€HUEM I COOOLICHUM WM CTLCOLOR. .. SIBIIIETCS OecKpumnmop Ha
KHUCTb hBrush.

OKOHHBIE MTPOLEAYPHI DIEMEHTOB YIIPABIICHUS

Kak yxke oTmedanoch, (pyHKIMM OKOH JJICMEHTOB YIPABICHHS HAXOMATCS B SIpE
Windows. OnHako y pa3paboTynka UMEeTCs BO3MOKHOCTD MOJIYYUTh aJpec 3TOl OKOHHOM mpo-
neaypsl ¢ nomonibio GyHkiuu GetWindowLong (), 11 KOTOpPOW B KauecTBE BTOPOTO Mapa-
METpa MCHOIb3yeTca uaeHTupukarop GWL_WNDPROC. C momMompr ke (yHKIUM
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 mo3BoJIsIeT IOMONHATh KOA CTaHAAPTHONH OKOHHOM
MPOLEAYPHl HOBBIMH BO3MOXKHOCTSIMH, IPYTHMH CIIOBaMH, “BJI€3Th B CYIIECTBYIOIIHE BHYTPH
aapa Windows OKOHHBIE MPOLIEYPhl, 00paboTaTh HEKOTOPHIE COOOIICHUS CIEU(PUUIECKUM AJIs
MIPHIIOKEHUST CIIOCOO0M, a BCE OCTAIIbHBIC COOOIIECHUST OCTABUTH IS TIPEKHEH OKOHHOMW TpOIIe-
nypsl. Hammpumep, neoOxoaumo cosnath sneMmeHT EditBox, koTopslii nmpeaHasHaueH uis BBOJA
TOJIEKO BEIIECTBEHHBIX yucell. [locienoBaTebHOCTh BalllMX JIEHCTBUN JOJKHA OBITH CICIYIO-
LIEH:

1. OObsiBUTH I1100ANBHYIO IEPEMEHHYIO, KaK yKa3aTellb Ha CALLBACK (DYHKIIMIO

static WNDPROC OldEditWindowProc;

VYkazarenb 0ldeditWindowProc OYIET HCIIOJNB30BaH ISl MOJIYYCHHS aJpeca OKOHHBIN
npoueaypsl cTaHaapTHOro snemenTta ynpasienus EditBox. [IpuMenenue riobansHOro kiacca
MaMsTH OOBICHICTCS TEM, YTO HCIIOJIB30BATh €T0 MPHUIETCS B PA3IMYHBIX 00Pa0OTUHKAX.

2. B obpaborunke WM_CREATE pOJMTENLCKOIO OKHA CO3JA€TCS DJIEMEHT 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
// Opy paspyleHVM 3JIEMEHTa YIPaBJIeHUS
// 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 ¢ HoMOIb0 CallWindowProc (), a He DefWindowProc ().

3.8. Paborta ¢ 6a3amu gjaHHbIX cpeacTrBamu MFC

3aganue. Co31aTh NPUIIOKEHHE, SIBISIIOIIEECS MPOCTEUIINM pelakTopoM Tekcra. [Ipu-
JIO’)KEHUE MO3BOJIET CO3/1aBaTh HOBBIE (Paillibl, OTKPHIBATh YK€ CYIIECTBYIOLINE, PEJaKTUPOBAThH
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TEKCT M COXPaHATH ero B (aiine. [ BpIOOpa nMeH (PaiiioB HCHONB3YIOTCS CTaHAAPTHBIE TUAIO-
rOBbIE TTAHEIH.

IMosicHeHUs U YKA3aHUS.

Oynaknuu sapa Windows aiis paboThl ¢ daiinamu

B Win32 API nosBwInCh NMPUHIMIHAIBGHO HOBBIE 32-X paspsaHble QyHKuuu. MMeHHo
OHHM PEKOMEHAYIOTCS AJisl pa3pabOTYMKOB, MOCKOJIbKY J1al0T HECOMHEHHBIE MPEUMYIIECTBA OT
ucnonb3oBanus Win32 API B cpaBHEHUY C TOTOKOBBIM BBOJIOM/BBIBOJIOM:

- BBICOKAsi CKOPOCTb JJUCKOBOTO OOMEHA JaHHBIMU;

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

- obecrieynBaeTcsl MEPEeHOCUMOCTh IMPOTrpaMMHOro Kojaa Ha apyrue miatdopmsl (PowerPC,
Alpha u MIPS).

Kpome Toro, Win32 API ¢yskuumu mo3Bossitor padorars co ciemyrommmu Windows
obbekTamu: 1) auckoBbie (aiiisl; 2) KaHaisl (pipes); 3) mouToBbie CIOTH (mailslots); 4) koMmy-
HUKAIIMOHHBIE YCTPOKCTBA (MOJIEMBI); 5) KOHCOH (consoles).

Bropoii ocobennocTsio Win32 ¢yukuuii npu padore ¢ dailaamu sBIsieTcs BO3SMOXKHOCTD
OpraHu3allii ACHHXPOHHBIX OIEPAalUi YTEHUS-3aIIMCH. DTO O3HAYAET, YTO 3aIyCTHTh, K TIpUMe-
py, mpoiiecc uTeHus: HHPOpMAaIK MOKHO B OJTHOM 00paboTUHKe, a KOHTPOJIUPOBATH €r0 OKOH-
YaHUE — B IPYTOM.

1. CraproBoii ¢dyHkiueit spinsercs CreateFile (), KoTopas MO3BOJSIET CO3/1aTh MU
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. OG6biuno
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 mpu Co3JaHUK HOBOTO (paiina.

OyHKIUS ~ BO3BpaliaeT JAeCKpunTop (Qaima WM MHEMOHHUYECKYI0 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, COJIEPIKalyl0 cTapiire YeTbipe Oaiita. Takum oOpa3om, pe3yapTupyromniee
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 NIEPEMEHHYI0, aapec KOTopoil mepenaeTcs yepe3 pBytesReaded, Oyner
3aMKiCcaHo pealbHOE KOJWYECTBO MPOYHTAHHBIX OaiiT. Ecnu ykazatens pOverlapped paseH
NULL, To BBIMONHSETCS CUHXPOHHOE uYTeHHEe HMH(OpManuud. ITO O3HAYAET, YTO BO3BpAT W3
GYHKIIMHM IPOU3OUIET MobKo TIOCIE TOTO, Kak Oy/leT BBIIIOJIHEHO YTEHHE yKa3aHHBIX nBytes
OaiiT wnM BO3HHMKHET omuOka. Ecnu mapamerp pOverlapped ykasblBaeT Ha CTPYKTYpPY
OVERLAPPED, BBIIIOJHIETCS ACMHXPOHHOE 4YTEHHE, Korga ReadFile () HEMEIIEHHO BO3-
BpalllaeT ynpaBjieHUE, a IJIs1 YCTAaHOBJIECHUA MOMEHTAa OKOHYaHUs YTEHUs HY)KHO MPEAYCMOTPETH
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 ¢aiiioBoro ykasareins 3afaeTcs AByMs IepeMEeHHbIMU THIa LONG —
Len (Mnaamee nBoiHOe cioBo) W pLenHigh (crapmee naBoiiHOe cioBo). Ilapamerp
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dwMethod 3a7aeT HampaBJICHUC NMEPEMCIICHUS U MPUHUMACT TpH 3Ha4YeHUsA: FILE BEGIN,
FILE CURRENT u FILE END.

OyHKIMS BO3BpAIllaeT MIIAJIIee JBOMHOE CIOBO HOBOIO IMOJIOXKEHHs (aillloBoro ykasa-
TeJs, a CTaplliee IBOWHOE CIOBO IEPENacTCs 4depe3 IEPEMEHHYI0, aJpec KOTOPOW yKa3aH Ha
TPETHEM IIO3ULIUU.
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4. 3agaHus, BLIHOCHMbIE HA CAMOCTOSITEIbHYIO Pa0oTy, 1 PeKOMEHJALMH 0 BHITIOJIHEHUIO

4.1. a Co3nath NpUIIOKEHHE, pa0OTAIOIIEro B IBYX PEXHUMAaX: KOJUPOBAHUE U JIEKOJU-
poBanue cojnepxkuMoro Qaiina. KomupoBanue u JeKOAMPOBAHUE CUMBOJIOB JIOJDKHO MPOUCXO-
JUTH TIPU TOMOIIU TaOJIHIIBl TEPEKOAUPOBKHU, 3arpy’KaeMoOi U3 PECypcoB MPHIIOKEHHUS. T.€. pe-
CYPCBI COJIEpKaT MPOU3BOJIbHEIC AaHHbBIE. FiMeHa (paiiioB BEIOMPAIOTCS MPU MOMOIIU CTaHIApPT-
Ho# nuanoroBoi nmanenu “File Open”. ComepkuMoe 3aKOUPOBAHHOTO WJIM BOCCTAHOBJIEHHOTO
¢aiina BEIBOAUTCS B OKHO PEIAKTUPOBAHMSI, 3aHMMAIOIIETO BCIO KIMEHTCKYIO YacTh OKHA TPH-
JIO’)KEHHSI, © MOXET OBITh COXpaHeHo B (aiinax *.cod u *.txt COOTBETCTBEHHO.

IosicHeHus1 M yka3zaHusl.

B Win32 API peanu3oBaH psl 4acTo ynoTpeOIsieMbIX AUAIOTOBBIX OKOH, YTO OCBOOOXK-
JaeT pa3padoTyrKa OT HEOOXOJUMOCTH UX MOBTOPHOW peaM3alfu JIJisi KaKJOTO0 CBOETO MpPH-
noxeHusi. K 3TUM 1MajaoroBbIM OKHaM, KOTOpPbIE HOCAT Ha3BaHHE OOLIETro MCIOIb30BaHUs, OTHO-
CATCSA CIEAYIOIINE TUATIOTH.

Hasnauenue nuamora Br3eiBaromast pyHKIus
[Tonmy4uTh UMSI OTKPBIBAEMOTO BOOL GetOpenFileName
(aiina (OPENFILENAME* pOfn)
[Tomryunts ums st coxpanenus |BOOL GetSaveFileName
(aiina (OPENFILENAME* pOfn)
ITonyunTs TEKCT I OUCKA HWND FindText

(FINDREPLACE* pFr)
[TonyunTs TEKCT MJIs 3aMEHBI HWND ReplaceText
(FINDREPLACE* pFr)

Bei3biBaromiye GyHKIMM ABYX MMOCIEAHUX TUATIOTOB BO3BPAILAIOT IECKPUIITOP OKHA, a HE
BOOL IepeMEHHYI0, KaK BCE OCTaJIbHbIE. JIETKO Norafarbes, 4To 3TH MOCIIEIHUE JUAJIOTH SIBIIS-
I0TCS HEMOJIAIbHBIMHU.

OO1me 1ranoroBblie OKHa MOXKHO HCIIOJIB30BaTh ABYMS CIIOCOOAMHU.

1. IlpunoxxeHuss MOTYT MCIOJNb30BaTh 3TH JUAIOTH B MX CTAaHJAPTHOM BHJIE, BBI3bIBas
COOTBETCTBYIOLIYIO (DYHKIHIO 00LIEero aquanora kak o0blaHyro Win32 ¢yHKIHIO.

2. PacimmpeHHBIH crioco0 Mo3BOJISIET HACTpauBaTh OOIIME AUAJIOTOBBIE OKHA, B COOTBET-
CTBHMHM C LIEJISIMHU NMPUIIOKEHUS, HAIpUMEp, 3aMEHss CIIelMaIbHbIM 00pa3oM I1a0JIOHbBI JUAIoro-
BBIX ITaHEJIEH.

B 3akmroueHue mpuBeneM IpPUMEpP MPOTrPAMMHOIO KOJa, KOTOPBIA JAET BO3MOKHOCTh
M0JIb30BATENI0 BHIOpATh MM (Qaila 1 coXpaHeHHs HeKoTopol umH@opmaruu. B atom ¢par-
MeHTe hWnd - ACCKpHUNTOP I1aBHOrO OKHA, g _hInst - 1eCKpunTOp KONUM NpujaoxeHus, ofn -
cTpykrypa OPENFILENAME, 10jsi KOTOPOM UCIOJIB3YKOTCS Ul HACTPOWMKHU AUAJIOrOBOMU ITaHeE-
.

TCHAR szFullPath [MAX PATH];

TCHAR szFileName [MAX PATH];
*szFullPath = 0;
*szFileName = 0;
OPENFILENAME ofn;
// NPOBOOVIM “oBHyeHne” BCel CTPYKTYPE
ZeroMemory (&ofn, sizeof (ofn));
ofn.1StructSize = sizeof (ofn);
ofn.hwndOwner = hWnd;
ofn.hInstance = g _hlInst;
// ouneTP oy oTOOpaXeHMUsa TUIIOB barnos
ofn.lpstrFilter = "TeKCTOBHE danme\0* . txt\0
Bce barner\0* . *\0\0";

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

ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// VCIIOJIb 3y EeM TeKyUNMA KaTaor
ofn.lpstrInitialDir=NULL;
// onpenesisieM 3aT0JIOBOK ouasora
ofn.lpstrTitle = "CoXpaHUTH B banme";
// HacTpanBaeMm byarm ouasora
ofn.Flags = OFN_ PATHMUSTEXIST|OFN OVERWRITEPROMPT |
OFN_HIDEREADONLY |OFN_EXPLORER;
// oToBpaxaeM OMajor
if (GetSaveFileName (&ofn)) {
// B 3TOM TOUKe uMeeM:
// ofn.lpstrFile - TIOJIHEI IyTh darna
// ofn.lpstrFileTitle - uMs BEIOPAHHOTO daitna
// neJjiaem 3anmnch COIEePXMMOTO barina

Oyukuuu sapa Windows anst pabotsl ¢ daiinamu
B Win32 API nosBwIMCh NMPUHIMIHAIBGHO HOBBIE 32-X paspsaHble QyHKIuu. MiMeHHO

OHHM PEKOMEHIYIOTCS A7l pa3padOTYMKOB, MOCKOJIBbKY JAlOT HECOMHEHHBIC MPEUMYIIECTBA OT
ucnonb3oBanus Win32 API B cpaBHEHUH C TOTOKOBBIM BBOJIOM/BBIBOJIOM:
- BBICOKAsi CKOPOCTb JJUCKOBOTO OOMEHA JaHHBIMU;
- IpoM3BOJbHAA JuIMHA (aiina, TouHee oOpabaTsiBaroTCs (aiiyibl ¢ AauHOM 10 254 GaiiT;
- obOecrieunBaeTcs MEPEHOCUMOCTh MPOrpaMMHOro Koja Ha apyrue miaatdopmel (PowerPC,
Alpha u MIPS).

Kpome Toro, Win32 API ¢ynkumuu mo3BoisitoT paborath co cruemyromumu Windows

oObekTamu: 1) muckoBbie (aiiisl; 2) kaHaisl (pipes); 3) moutoBbie cinoThl (mailslots); 4) kommy-
HUKAIMOHHBIE YCTPOHUCTBA (MOAEMBI); 5) KOHCOIH (consoles).

Btopoii ocobennocThio Win32 ¢yHkiuii ipu padote ¢ daitiaMu sIBISETCS BO3MOKHOCTh

OpraHU3alMi ACUHXPOHHBIX OMEPALMA YTEHHSI-3alIUCH. JTO 03HAYAET, YTO 3ayCTUTh, K MPUMeE-
py, Tipoiiecc YTeHus HHGOPMAIIMH MOXXHO B OJTHOM 00pabOTUYUKE, a KOHTPOJIUPOBATH €ro OKOH-
YaHUE — B IPYyTrOM.

1. CraproBoil ¢ynkuueit spusercs CreateFile (), KoTopass MO3BOJSIET CO3/1aTh WU

OTKPBITh NEPCUYNCIICHHBIC BBIIIC OOBEKTEI.

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

31ech:

szFile umsa Windows o0bekTa. IMs MOXeET cosiepkaTh MpOOEIThI;

dwAcce PEXUM OTKPBITHSA;

dwShar PEKUM JI0CTYIIa,

pSecur ykazarenb Ha crpykTypy SECURITY ATTRIBUTES. O6b1yHO

ityAttr pasen NULL;
dwCrea pEXUM CO3JIaHUS,
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dwFlag ¢marm  atpubyroB. Ocobo crenyer yHOMsAHYTb ©O duare

S FILE FLAG_OVERLAPPED, KOTOPBI 331a€T ACHHXPOHHLIE ONEPALMH C
daiinom;
hTempl JIECKPHUITOP paHee OTKPBITOTO (paiisia, aTpuOyThl KOTOPOTO OepyT-
ateFile cs 3a oOpaser Npu co3AaHUU HOBOTO (haiina.

OyHKIMS ~ BO3BpamlaeT JecKpunTop ¢aila WM  MHEMOHHYECKYH) KOHCTaHTY
INVALID HANDLE VALUE B Cciy4ae OIIMOKH.

[IpuBeaeM TUIIMYHBIE IPUMEPBIL.

OTKpBITH CYLIECTBYIOIUN (haliil Ha YTEHHE MOKHO CIIEAYIOLIUM 00pa3oM:

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

FILE SHARE READ, // pasneeHne Ha JTeHue
NULL,

OPEN_EXISTING,
FILE ATTRIBUTE NORMAL,

NULL) ;

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

MOXHO TakK:

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

GENERIC_WRITE,

0, // MOHOTIOJTb HEI pexmuM
NULL,

CREATE ALWAYS, // nepesanmch CylLeCTBYOLEeTo
FILE ATTRIBUTE_NORMAL,

NULL) ;

2. Ilociie oxoHYaHUA pa60TbI C O6’beKTOM, OTKPBITBIM C TIOMOIIBIO (bYHKI_[I/II/I
CreateFile () , €ro 0053ameNbHO HYXXHO 3aKPBITH OJIs OCBO60)KI[CHI/I}I BHYTPECHHUX PECYPCOB
CloseHandle (hFile) ;

3. omyunts pasmep daiina hFile npou3BOIBHON UTHHBI MOKHO Yepe3 (QYHKIINIO
DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),
KOTOpasi BO3BpalllaeT MJaJline YeTblpe OaliTa 1IuHBbL, a napamerp pSizeHigh ykassl-

BaeT Ha MEPEMEHHYIO0, COJIEPIKalIyl0 cTapiire YeTbipe Oaiita. Takum oOpa3om, pe3yapTupyomiee
3HAYCHHE JIJTMHBI (pailia COCTaBIseT BOCEMb OalT.

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

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

OVERLAPPED* pOverlapped)
IpU 3TOM B TIEPEMEHHYIO, aapec KOTOpoil mepenaeTcs yepe3 pBytesReaded, Oyner
3aMucaHo peabHOE KOJMYECTBO MPOYMTAaHHBIX OailT. Ecnu ykaszarens pOverlapped paBeH
NULL, To BBIMONHSETCS CUHXPOHHOE 4YTeHHEe HH(opMmamuu. ITO O3HAYaeT, YTO BO3BpAT U3
(GYHKIIHM IPOU3OUIET MOoIbKo TIOCTE TOTO, Kak Oy/leT BBIOJIHEHO YTEHHE yKa3aHHBIX nBytes
OaiiT wim BO3HUKHET ommuOka. Eciu mapamerp pOverlapped yka3bBaeT Ha CTPYKTYPY
OVERLAPPED, BBIIOJHAETCA ACMHXPOHHOE 4YTeHHE, Korga ReadFile () HEMEIIEHHO BO3-
BpaIlacT yNnpaBlICHUE, a U1l YCTAHOBIIEHUS MOMEHTA OKOHYAHUS YTEHHS HYXKHO ITPETYCMOTPETH
cHeluaJbHBIA KO,

5. 3anucath nBytes u3 0ydepa pBuffer B ¢aiin MOKHO Yepe3 BHI3OB:

BOOL WriteFile (HANDLE hFile,
LPCVOID pBuffer,
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DWORD nBytes,
LPDWORD pBytesWritten,
OVERLAPPED* pOverlapped)

O®yukuusa Bo3Bpamaer TRUE, eciau onepauus BbINOJHEHA ycremHo. OcTanbHble mapa-
METpPBI COOTBETCTBYIOT (hyHKIIMK ReadFile ().

6. J1nst mepemerienus GaiyioBoro ykasares UCIOIb3yeTCs BHI30B:

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

DWORD dwMethod)

HoBoe nonoxxenue ¢aiiioBoro ykasareins 3aaeTcsi AByMs IMepeMEeHHbIMU THIa LONG —
Len (Mnammee nBoiiHOe cioBo) M pLenHigh (crapmee naBoiiHOe ciioBo). Ilapamerp
dwMethod 3ajaeT HalpaBJICHUC NMEPEMEIICHUS U NPUHUMACT TpH 3Ha4YcHUs: FILE BEGIN,
FILE CURRENT u FILE END.

OyHKIMS BO3BpAIllaeT MIIAJIIEe JBOMHOE CIOBO HOBOTO IMOJIOXKEHHs (ailloBoro ykasa-
TeJs, a CTapliee JBOWHOE CIOBO NEPENacTCs 4depe3 MEPEMEHHYI0, aJpec KOTOPOW yKa3aH Ha
TPETHEM MO3ULIHH.

4.2. 3apanue. Co31aTh MPHUIIOKEHUE, BBHIBOAAIIEE B CBOE OKHO OJIHY KHOIKY CO CTaH-
JIAPTHBIM BUJIOM M MOBEACHUEM U HECKOJIBKO KHONOK C HECTAHJAPTHBIM BUIOM U MOBEICHHUEM.
Bce knomnku — kiacca “button”, ctune — BS PUSHBUTTON. HecrannapTHble KHOIIKU JTOJIKHBI
OTJIMYAThCA MO CBOEMY BHEIIHEMY BHY: OHH JOJKHBI MEHATH CBOM BHJI B HA)KaTOM M OTHYILIEH-
HOM COCTOSIHUM U MPU HaXXaTHMM W OTIYCKAHWU BBIIABaTh 3BYKOBOH curHai. llpu peanusanuu
HECTAHAAPTHBIX KHOMOK CJIEAYET BOCIOJb30BATHCS CO3JaHUEM MOJKIACCOB CTaHIAPTHOW KHOII-
KU TP TIOMOIIY 3aMEHBI CTAaHAAPTHON (DYHKIIMK OKHA KHOIIKH Ha HOBYIO.

HosicHeHus1 M yKa3aHusl.

DneMeHT yrpaBieHHus KHOMKa. PaccMOTpuM OCOOEHHOCTH KaKIOTO CTaHAApTHOTO dJie-
MEHTa YIPABJIEHUA B OTAEJIBHOCTH. MaTepural 1o KakJI0My JIEMEHTY COCTOUT U3 TPEX YaCTE:

- CTUJIY, XapaKTEepHBIE JJIs 3JIEMEHTA YIIPaBIICHNUS;
- COOOIIIEHNUS, TTIOCTYTAIOIINE B OKOHHYIO (YHKIIUIO POAUTEIHCKOTO OKHA;
- YIpaBISIONIUE COOOIIEHUS OT POAUTEIHCKOTO OKHA.

Crumu xHomok. ITpu coznanun kHonok ¢yHkuuelh CreateWindow () MOXHO HCIIOJb-
30BaTh CJIECIYIOLIUE JOIMOJIHUTEIBHBIC CTUIIN:

BS_PUSHBU OObIyHast KHOTIKA
TTON

BS_DEFPUS Cozpaercst Tak Ha3plBacMasl “KHONKA MO YMOJYaHHUIO . DTOT
HBUTTON CTWJIb TPUMEHSAETCS TOJBKO MJI1 JHAJIOrOBBIX NaHenen. Torma mpu

HaxaTuu Ki1aBuiy Enter poauTenbCcKoMy OKHY (IMAJIoTy) MOChLIaeTCs
COOOIIIEHNE O HAKATHU KHOIIKHM, UMEIOIIENH ITOT CTHIL. TOJIBKO OOHA
KHOIIKA Ha JUAJIOrOBOM IMAHEIN MOKET UMETh TAKON CTHUJIb.
BS_NOTIFY Ecnn xHONKa MMeeT NaHHBIM CTHIb, POJAUTEIBCKOMY OKHY I1O-
CBUIAFOTCSH COOOIIIeHNS BN DBLCLK, BN KILLFOCUS 154
BN _SETFOCUS. 3ameTuM, 4TO OCHOBHOE “KHOIIOYHOE” COOOINECHHUE
BN_CLICKED NOCHIJIAeTCSl BHE 3aBUCUMOCTH OT 3TOTO CTHIISL.

BS_OWNERD KHomka ¢ paclmpeHHbBIME BO3MOYKHOCTSMH OTPUCOBKH, KOTJa

RAW rpagu4ecKkoe OTOOPAKEHHE DIIEMEHTAa CTAHOBHUTCS OOS3aHHOCTBIO
npunoxenus, a He Windows. KHomka ¢ 3TUM CTHIIEM NOCHIIAeT poJIu-
TCIIL,CKOMY OKHO CcOo00IIEeHUs WM _MEASUREITEM, 1pu CO3AaHUH
KHONKH, ¥ WM_DRAWITEM, BCsAKMI pa3, Korjga Tpedyercs nepepucos-
Ka. DTOT CTUJIb HECOBMECTUM C APYTUMU CTHIISIMHU.
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BS MULTIL Ha noBepxHOCTH KHOIKM OTOOpakaeTcs MHOI'OCTPOYHAs Hajl-

INE MHCh, & HE OJTHOCTPOYHAS — KaK B OOJIBIITMHCTBE CITyJacB.
BS_CENTER LenTpupoBanue TekcTa HaanucH. HecoBmMecTUMO CO CcTHIEM
BS_VCENTER BS MULTILINE.

CooOmieHns: OT KHOIOK, TOJy4aeMble POAUTEIHLCKUM OKHOM. Huke ykaszanbl cooOie-
HUSI, KOTOPbIE KHOIKA MOCHIJIAET CBOEMY POAUTEILCKOMY OKHY. YacTh M3 HUX SABISETCA cCaMoO-
crostenbHBIMA  Windows cOOOIIEHUSIMH, a Jpyrue TNPUXOAAT B COCTaBE COOOIICHUS
WM _COMMAND. B mocienHeM ciiydae cTapliee ClIOBO IapaMeTpa wParam COOTBETCTBYET yKa-
3aHHOMY HOTH(HUKAIMOHHOMY 3HAUCHUIO:

BN _CLICK Knomnka Haxara.
ED
(WM_COMMAND)

BN DBLCL JIBOMHOM IIENTYOK JIEBOW KIIABWILEW MBIIIA HAa MOBEPXHOCTH
K KHOIIKH. DTO COOOIIEHUE TEHEPUPYETCS TOJIBKO JJIsi KHOTIOK, UMEIOIINX
(WM_COMMAND)  cruins BS_OWNERDRAW.

BN_SETFO Knomnka nmomyyaer wim TepsieT Gpokyc BBojA.
Ccus
BN_KILLFOCUS,
(WM_COMMAND)

WM_CTLCO [Tocbutaercs poAUTENBLCKOMY OKHY, KOI'Jla KHOMKE TpedyeTcs Ie-
LORBTN pepucoBaTh cBoil poH. PoauTensckoe OKHO JOKHO BEPHYTH JECKPUII-
TOp KUCTU AJIs 3aKpalIuBaHus QoHa.
WM DRAWI CooO1ieHne reHepupyeTcst TOIBKO JIJIsl KHOMOK, UMEIOLIUX CTHIIb
TEM BS_OWNERDRAW. YBEIOMIISET O TOM, YTO POJUTENILCKOE OKHO JIOJKHO
BBINOJIHUTH Tpaduueckoe oToOpaxkeHne KHONKHU. Ilapamerpsl coobie-
HUSL:

wParam - uJIeHTU(PUKATOp KHOIIKU
lParam - ykasarenb Ha CTpyKTypy DRAWITEMSTRUCT.
Onucanue nosieu CTpykTypbl CMOTPHU B yHKTE 8.2.9.

Coo01IeHnsT OT POAUTEIHCKOTO OKHA K KHOIKE. POauTeNnhCcKoe OKHO MOXKET W3MEHUTh
COCTOSIHME KHOIIKH, TOChUIasi €l cooOiieHne BM SETSTATE. Eciu mapamerp wParam ycra-
HOBJIEH B 3HaueHHe TRUE, KHONKA MEPEBOJUTCS C COCTOSIHUE “Ha)xaTo”’, ecli wParam paBeH
FALSE, T0 B cocTosiHHE “0oTXato”. [lapamerp 1Param jyisi JaHHOTO COOOIIECHHS HE UCTIOJIb3Y-
€TCs M IOJKEH OBITh paBeH HYIIO.

Knonku-nepexmtoyarenu. OObIYHO NMEPEKIII0YaTeNIb HE BBLACISAIOT B CAMOCTOATENbHBIN
AIIEMEHT YIIPaBJICHMSI, & PACCMAaTPUBAIOT €r0 KaK Pa3HOBUIAHOCTh KHOIMKH, T.€. DJIEMEHT YyIpaB-
JIeHUs], TPEOYIOIIHI HaXKaTHsI.

[Tpu co3manum nepexirouateneii pynkuueii CreateWindow () MOXXHO HCIIOJIB30BaTh
CJIEIYIOIINE AOMOJHUTENbHBIE CTHIIN:

BS_AUTOCHEC [Tepexmtouaresnb, KOTOPBIA MOKET HAXOAUTHCA TOJIBKO B JIBYX
KBOX COCTOSIHUSIX: BKITFOUEHO Y BBIKIJIFOUEHO.

BS_AUTO3STA IIepexnrodarens, KOTOPBIA MOXKET HAXOAUTHCA B TPEX COCTOS-
TE HUSIX: BKJIFOUEHO, BBIKJIFOUEHO U HEAKTUBHO.

BS _AUTORADI I'pynna nepekmarouareneil, Npyu 3TOM TOJIBKO OJWH U3 TPYMIIbI
OBUTTON MOKET OBITh B COCTOSSHUU BKJIIOUEHO, BCE OCTAJIBHBIC - BBIKJIIOUCHBL.
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CooOmienne oT mepekirodareneii. Ponurenbckoe OKHO MOMy4aeT OT IMepeKITrovaTenci
panee paccMoTpeHHoe coobuenre BN _CLICKED B coctase WM_COMMAND.

Coo011eHre OT pOJAUTEIHCKOTO OKHA K MEPEKITFOYATEISIM.

1. Pogutenbckoe OKHO ¢ JieckpuntopoM hWnd MoKeT 3alpOCUTh COCTOSIHHE MEPEKIIo-
4aTelsl, KOTOPhI uMeeT uaentudukarop nID, yepes cooOmenne BM_GETCHECK. Hampumep:

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

Bo3Bpaiaercs 0qHO U3 CIEYIOLIUX COCTOSHUN MEPEKITI0UaTEN:

BST CHECKED BKJIFOUEH;
BST_UNCHECKED BBIKJIFOYEH;
BST_INDETERMINATE HEOIIPEECIICHHOE COCTOSIHUE.

[Tocnenuuii Ko7 OTBETA MOXKET UMETh TOJIBKO MEPEKIII0UaTeNb, JUisl KOTOPOro ObLT Ompe-
neneH ctuib BS _AUTO3STATE.

2. PonuTenbCkoe OKHO MOXKET M3MEHUTH COCTOSHHUE TNEPEKIII0UaTelis, MOChlIas eMy CO-
obmenne BM_SETCHECK, 3HaueHHMEe WParam mapamerpa KOTOPOro JOJ/DKHO NPUHMMATh OJHY
W3 yKa3aHHBIX BBIIIE BEJIIMYMH, a TapaMeTp lParam HE HCIOIb3YeTCS U JOJKEH OBITh paBeH
HYJIIO.

Crpykrypa DRAWITEMSTRUCT.

Crpykrypa DRAWITEMSTRUCT uCIOJIb3YETCS IPH OTPUCOBKE ITYHKTOB MEHIO, a TaKXkKe
JUISL HEKOTOPBIX 3JIEMEHTOB yrpaBjieHus (cM. nosie Ct1lType B NMPHUBEACHHON HIKE TabmuIe),
KOTOpBIE UMEIOT cTUiIb OWNERDRAW. Kak yxe OblJIO0 CKa3aHO, 3TOT cTUiIb coodmraer Windows,
YTO OTPUCOBKY HEOOXOAMMBIX JIEMEHTOB MPUIOKEHHE OepeT Moj CBOW KOHTpoJb. OOs3aHHO-
cthi0 Windows ocTaercs 3amojIHeHUE NoJIeH CTPYKTYpbI, KOTOpasi COEPKUT UHPOPMALIHIO, YTO
U KaK HY)XKHO TepepucoBaTh. [locne 3Toro ykazaTtenb Ha CTPYKTYpy Hepeaaetcs B PyHKIHMIO po-
JTUTEIHCKOTO OKHA JJIsi 00paboTKH. 3aMeTHUM, YTO OKOHHAsi (QYHKIHS OYAET MOJydaTh CHIOIbKO
coobmennii WM_DRAWITEM, ckonbko nynkmos TpeOyeTcs nepepucopatsb. Ilepeuncoum gomyc-
TUMbIE 3HAYCHHUS JJIsI TIOJIEW CTPYKTYPHI:

CtlTy Omnpenensier TUN JJIEMEHTa YINPaBICHMs, KOTOPBIH MMEET CTUIIb
pe OWNERDRAW:
ODT_ MENU MEHIO;
ODT_BUTTON KHOIIKA,
ODT_LISTBOX OOBIYHEIN CIIHCOK;
ODT_LISTVIEW pacIIMpeHHbIN CIIMCOK (Win32);
ODT_COMBOBOX KOMOMHHPOBaHHBIN CIIACOK;
ODT_ STATIC CTaTHYCCKHI TEKCT;
ODT_TAB Habop 3aknanok (Win32).
CtlIiD UACHTU(DUKATOD JJIEMEHTA YIIpaBJICHUS.
He ncnions3yercs 1y MeHro.
itemI HOMEp IyHKTa MEHIO WJIM 3JIEMEHTa CIMCKOB, KOTOpbIE TPEOYIOT Imepe-
D PHCOBKH.
itemA Omnpenensier TUI NEPEPUCOBKHU:
ction ODA_DRAWENTIRE nepeprucoBKa BCETO IMyHKTAa,
ODA_FOCUS NYHKT uMeeT  (OKyc  BBOAA;
ODA_SELECT IIYHKT SIBJISIETCS BHIOPAHHBIM.
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itemS CocTosiHHE TyHKTa:

tate ODS_DEFAULT 00BIYHOE COCTOSIHHE;
ODS_FOCUS UMeeT dokyc BBOJIA;
ODS_GRAYED HEJIOCTYIICH (TOIBKO JUTS MEHIO);
ODS_DISABLED HEJIOCTYIICH (TOIBKO JUTS MEHIO);
ODS_CHECKED OTMEYEH (TONBKO JUISL MEHIO);
ODS_SELECTED BbIOpaH (TOJIBKO UL MEHIO).
hwndI HeckpunTop JJIEMEHTa yIpaBJICHUS.
tem He ucnons3yercs 11t MeHIO.
hpC JleckpUnTop KOHTEKCTa OTOOpaKEHHUS.
rclte Crpykrypa RECT, orpaHM4MBaroIias MpsIMOYTOJIbHYIO 001acTh, KOTO-
m past TpeOyeT NepeprucoBKH.
itemD JIBOifHOE CIIOBO, ACCOLIMUPOBAHHOE C TAHHBIM MTYHKTOM.
ata

4.3. 3apanue. Hanmcath ABYXIIOTOKOBYIO IMPOTpaMMy — TpEHaKep paOdOThl Ha KIIaBHATY-
pe. Uepes onpezeneHHbII MHTEPBAJ BPEMEHH (IIOCTENIEHHO YMEHbIIAIOIIUNCS) MporpaMma Bbl-
BOJIUT B OKHO CIIy4alHbII CUMBOJI. DTO JIOJKEH JenaTh padouuii notok. Ilonp3oBarens noimkeH
Ha)KUMaTh COOTBETCTBYIOLIME KJIABMIIM KJIABHATYphl, CTApasCh yCIETh 32 BBIBOJIOM CHMBOJIOB
Ha dkpaH. MHTepdelic ¢ moap3oBareneM J0KEH pealn30BbIBATHCS B TIIaBHOM MOTOKe. Jliist Xpa-
HEHMsI MH(GOpPMAIMU O BBIBEJCHHBIX CHMBOJIAX MCIIOJIB30BaTh TAaKyl0 CTPYKTYpPY JIAHHBIX Kak
ouepenp.

HosicHeHus1 M yKa3aHMs.

B onepanmonnsix cuctemax Ha 0aze Win32 opraHu3oBaHa blmecHAIOWAs MHO203A0a-
nHocme (multitasking) — 370 cocOOHOCTH OTEPAIMOHHON CUCTEMBI BBIIOJHATH HECKOIBKO MPO-
rpaMM OJHOBPEMEHHO. B OCHOBE 3TOro MpUHIHKIIA JIEKHUT MUCTOIH30BAHUE OMEPAITMOHHON CHC-
TEMOH ammapaTHOro TaifMepa JJs BbIJCIEHUs] KBAaHTOB BPEMEHH /ISl KaXKJI0T0 U3 OJHOBPEMEHHO
BBITTOJIHSIEMBIX TTpOIieccoB. ECii 3TH OTpe3Kku BpeMeHHU JTOCTATOYHO Majlbl, 1 MallliHA HE TIepe-
rpy’keHa CIMIIKOM OOJIBIIMM YHMCIOM MPOrpaMM, TO MOJIb30BATENIO0 KaXeTCs, YTO BCE ATHU MIPO-
TpaMMBI BBITTOJTHSIOTCS MTapauIeIbHO.

MHoro3agauHocTh, peanu3oBaHHas B Winl6, He Obuta BeITecHsAOMEeH. OHa HCIONb30Ba-
Jla CUCTEMHBIN TaiiMep JUTsl TEPHOANYECKOTO TIPEPHIBAHSI BHITIOJTHEHUS OJJHOM 3a/1a4H U 3aITyCKa
npyroii. Kak 3to 6b110 peanuzoBano? IlepexiroueHue Mexay 3a/ladyaMu IPOUCXOAUIIO TOJIBKO B
TOT MOMEHT, KOTJla OJIHAa MpOorpaMMa 3aBepiiaia 00padoTKy COOOIICHHUSI W BO3Bpallajia yrnpas-
nenne Windows. Takylo HEBBITECHSIOIIYIO MHOT033aYHOCTh HA3bIBAIOT TAKXKE KOONEPAMUBHOU
MHO0203a0a4HOCMbI0 TIOTOMY, YTO OHa TPeOYeT HEKOTOPOTO COTIACOBAHMS MEKIY MPHIIOKCHHSI-
MU — OJIHa IPOrpaMMa MorJia apain3oBaTh paboTy BCeil cUCTeMBI, eciu el TpeOoBaIoCh MHOTO
BpPEMEHH ISl 00pabOTKH COOOIICHHUS.

32-x pazpsiaHbie Bepcur Windows KpoMe MHOT033aqHOCTH TIOICPKUBAIOT €Ille U MHO-
eonomounocms (multithreading). MHOronoTo4YHOCTh — 3TO BO3MOXKHOCTH NPOIPaMMbl CaMOM
OBITh MHOTO331a9HOM. [IporpaMma MOXeT OBITh pas/ielieHa Ha OTJENbHBIC IOTOKH BBITIOJTHEHUS
(threads), koTOpbIe, BBIMOIHSAIOTCS MapalIeIbHO.

WTak, MHOTO3aauHas OTIepaIlMOHHAsl CHCTEMa 00eCTIeYMBAET OJHOBPEMEHHOE HCITOJTHe-
HUE JIBYX WU OoJiee MPUIIOKEHUH 3a cUeT BbIIEIECHUS KaX/I0M U3 HUX MPOLIECCOPHOTO BPEMEHHU.
MHOTrOnoTOKOBOCTh K€ MOJPa3yMeBaeT HCIOJIb30BAHUE HECKOJIBKUX TMapaUIeIbHBIX ITOTOKOB
BBIYMCIICHUM, OTHOCSIIMXCS K OJHOM IPUKIAJHON IIpOrpamMmme.

Takum o6pazom, uctuaHas Win32 mporpamMmma — 3TO COBOKYMHOCTH OJHOTO TIpoliecca
(process) U HecKoOIbKUX MOTOKOB (threads). /lpoyecc — 370 WUCTIONHAEMBIN MOIYNb, KOTOPOMY
Windows Bbla€Ns€T MaMATh U APYrHe CUCTEMHBIE pecypchl. [lomok — 3TO MOCIE10BATEIbHOCTb
UCTIONHAEMBIX KoMaH/. [Iporecc MOKET COCTOATh U3 €AMHCTBEHHOTO MOTOKA, @ MOXKET COIEp-
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KaTh UX HECKOJbKO. M Ha mpolecchl, 1 Ha MOTOKHM PaclpOCTPaHSIETCsl BHITECHSIOIIAs] MHOT03a-
JMA4HOCTh. B pesynbrare oTmagaeT HEOOXOAMMOCTh BCTPAaWBaHUA B KaXKIYIO MPUKIATHYIO MPO-
rpaMMy MeXaHH3Ma yCTYIKH yIpaBlieHHs, Kak 3To 0bu10 B Winl6, obecrieunBaromero Boiaese-
HUE MPOLECCOPHOI0 BPEMEHHU JAPYTUM IIporpammaM. BMecTo 3Toro, B onepanMoHHbIX CUCTEMAX
Win32, peann3oBaH CIOXHBIH MEXaHU3M TUCIIETYEPU3AINH, 00ECIICUNBAIOUINA TPUHYAUTETb-
HOE IIPEPBIBAHNE, WIH, IPYTUMHU CIIOBAMHU, BBITECHEHHE aKTUBHOI'O ITOTOKA B TOT MOMEHT, KOrJa
HACTYIAET OYepeb APYroro. IT0 MPUBOIUT K Oojee yeTkor 00paboTke MHOT033JaYHOCTH: TIPH
OJIHOBPEMEHHOM HCIIOJTHEHUU HECKOJBKHX IPOrpaMM IPOLIECCOPHOE BPEMs paCHpeleisieTcs
MEXy HUMU 00Jiee MOCIeI0BATeNbHO U YAYUIIAETCs OTKIMK IMPOrpaMM Ha BBOJ. YyBCTBUTEINb-
HOCTb PEaKLUH MPOrPaMMBbl SBIISIETCS €€ BaXKHBIM IOKa3aTeJIeM, ITOCKOJIbKY IIEPBOE, YTO MOAME-
YaeT IMO0JIb30BaTeNb MPH HEBEPHOW paboTe OIHON M3 MPOrpamMM, — 3TO Bsulask peakiys Ha MaHU-
MYJIALMY C MBIIIBIO WM KJIABUATYPOM.

3aMeTuM, 4TO pacrpeesss MpoLecCOPHOE BPEMsI CpPEN HECKOJIBKHUX ITOTOKOB, OllEepalu-
onnble cuctembl Windows 95/98 wnu OS/2 co3maloT WIUTIO3UIO0 MApaIENbHO MPOTEKAOIINX
notokoB. Tonpko Windows NT mpu HaIMYUU HECKOJIBKHUX TPOIIECCOPOB JIEHCTBUTEILHO 00pa-
0aTbIBaeT 3TH MOTOKU OJHOBPEMEHHO, BBIJIEISIS HAa OOCTYKMBAHUE Ka)XXI0r0 U3 HUX CBOU COOCT-
BEHHBIN nporeccop. [ogobHOe sSBICHHE HMEHYETCSI CHMMETPUYHON MYJIBTHIIPOIICCCOPHON 00-
pabotkoii (SMP).

B Win32 peanmusanus (pOHOBBIX IEHCTBHIA, HAIPUMED, MI€YaTh JOKYMEHTa, HE MPEICTaB-
asieT ocoObIx TpyaHocTei. Co3gaercs pabo4mii MOTOK, €MHCTBEHHOE Ha3HAYeHHE KOTOPOro —
9TO BBHINOJIHEHUE ATUX caMbIX (POHOBBIX neiicTBuid. [Ipu paboTe moToKa oneparuonHas CUucTeMa
MEPEKIII0YALTCs C MOTOKa 00pabOTKHM BBOJIA MONIb30BaTeNs Ha (POHOBBIN MOTOK U 0OpaTtHO. bornee
TOTO, TaKasi 0OpaboTKa MPOUCXOAUT C MAKCUMAIIbHOW (P (PEKTUBHOCTHIO, MOCKOIBKY KOTJa IO0-
TOK JiIsl OOCITYKMBaHHS BBOJa HAXOAUTCS B OKUJAHUU, JIbBHHASI OS] IPOLIECCOPHOTO BPEMEHHU
BbIIeNsieTCsl POHOBOMY MOTOKY. Ho, Kak TOJIbKO MOJIb30BaTENb HAKUMAET KHOMKY Ha KJIaBHAaTy-
pe WM JeNaeT LIeTYOK MBIIIbI0, 00paboTka (OHOBOTO MOTOKA MPUOCTAHABIMBAETCS, U yIpaB-
JIeHUE IepefaeTcs NOoTOKy BBoja. IIporpamma pearnpyeT HEMEUIEHHO HAa BCE BO3HMKAIOIINE
BXOJISIIIIME COOOIIEHUS.

Jucneryepusanus moTokoB

OCHOBHBIM (DaKTOPOM, YUUTHIBAEMBIM TMPHU TUCIIETYEPU3AIINHU, CIYKUT APUOPUIMEN Bbl-
nOJHeHuUss Kaxaoro motoka. B Win32 kaxmomy MoToky MpUCBaUBAETCsl CBOM MPUOPUTET - YUCIIO
ot 0 1o 31; yem Gombliie yncio, TeM Bolte npuopuret. [lpuoputer 31 pesepBupyercs moa oco-
OCHHO KpUTHYHBIE OTEpalliy, HalpuUMep, MPUEM JaHHBIX B pealbHOM pekuMe BpemeHH. [Ipu-
opuretr () Ha3HA4aeTCs ONMEPAIMOHHON CHUCTEMOM HEKOTOPHIM BTOPOCTEIIEHHBIM 3a/1auyaM, BbI-
MOJIHEHHE KOTOPBIX MPOUCXOAUT B TO BpeMs, KOTJa HET JPYrux 3ajaay. boIbIIMHCTBO MOTOKOB
paboTarT ¢ MPUOPUTETOM B auarnazone oT 7 mo 11. Kaxkaple HECKOJIBPKO MIJITUCEKYH]T TUCTICT-
4yep OMeparMOHHON CHUCTEMBI MMPOCMATPHUBAET BCEe pabOTalolIue B CUCTEME MOTOKU U TepenaeT
YIpaBJICHUE B COOTBETCTBUU CO CIAEAYIOIIMMH TMPABUIAMH:

1) mpotieccopHoe BpeMsl BBIAESAETCS MOTOKY C HAUBBICILIUM IPUOPUTETOM;

2) ecid TIOTOKOB C OJMHAKOBBIM MPHUOPUTETOM HECKOJBKO, TO YIIPaBJICHHUE TMEpPeaacTCs
TOMY, KOTOPBIN MPOCTANBAET JOJBIIE IPYTUX;

3) MOTOKHU C HU3KUM IIPHUOPUTETOM HHUKOT/IA HE BBITECHSIOT IMMOTOKHU C 00JI€€ BRICOKHUM.

3/1ech MOKET BO3HUKHYTH Bompoc. Eciu B cuctemMe npucyTCTBYET MOTOK € IPUOPUTETOM
10 u ¢ nmpuoputeroM 9, TO 10 BBHINOJIHEHUS MOTOKA C MPHUOPUTETOM 9 €70 HUKOTa HE JOUAET?
Her, »To He Tak. He 3a0wiBaiite, uto Windows 310 coObITHITHAs omneparroHHas cuctema. Korna
odepeib COOOIIeHUH ToToKa ¢ mpuoputeToM 10 mycTa, OH MEPEBOAUTCS B COCTOSTHUE OXKUIAHUSA,
710 TIOJTyYeHHsI HOBBIX cooOmieHuit. [Ipu 3Tom 00pabaTeiBaloOTCS MOTOKMU ¢ 0ojiee HU3KUM IpH-
OpPUTETOM, a MPHUOCTAHOBJIICHHBIN MOTOK HE MOJY4YaeT MPOILIECCOPHOE BpPEMS O MOMEHTA €ro
AKTUBM3AIlMM B OTBET Ha Kakoe-mnbo coOwiThe. HyXHO ckaszarh, 4TO OOJBIIMHCTBO MOTOKOB
MIPOBOJIUT JVTUTEILHOE BpeMs KaK pa3 B COCTOSIHUM OXKHJaHHUsS BBOJA HOBBIX cooOmeHuid. B pe-
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3y/bTaTe MIOYTU BO BCEX CIy4asiX, KPOME IKCTPEMAIbHBIX, 1aXKe MOTOKHU ¢ mpuopureToM 0 momiy-
YaroT JOCTATOYHO BPEMEHH.

OTcroia BBITEKACT BBIBOJ: HE CTOUT CTPEMHUTHCS MOJTHATH MPHOPUTET MOTOKOB COOCT-
BEHHOT'O IIPUJIOKEHUS C LIebI0 UX Oosee ObICTpoii paboThl. DTO, HaBEpHSKA, IPUBEAET K 00pat-

HOMY 3¢ exTy.

[IpoOaeMbl MHOTOMIOTOYHOM TEXHOJIOTHU

ApXHTEKTypa MHOTOIIOTOYHOI'O IPHJIOKEHHS OOBIYHO BKJIKOYACT IIABHBIA IOTOK IPO-
TrpaMMBbI, KOTOPBIA CO3/1a€TCsl ABTOMATUYECKH TIPH 3aIyCKe HCIIONMHsIeMOoro Moayisi. OH co3maer
BCE OKHA ¥ COOTBETCTBYIOIME UM OKOHHBIC IPOIICIYPHI, a TAK)Ke 00padaThIBacT BCE COOOMICHUS
JUTst 9TUX OKOH. ClieJoBaTeIbHO, TJIABHBIN MOTOK JTOJKEH UMETh UK 00pa0OTKH COOOIICHHMIA.

Bce ocranbHbIe MOTOKH SABJSIOTCSA pa0OYMMH U CIYXKaT JUIS PEIICHUS HEKOTOPHIX (POHO-
BbIX 337a4. OHU HE UMEIOT OKOHHBIX MPOIEAYp U, 3HAYUT, HE 00padaThIBalOT COOOIEHUS OTIe-
parMoHHOM crucTeMbl. TakuM 00pa3oM, padodre MOTOKM HE BBINOJHSIOT 3a]a4, CBA3aHHBIX C
M0JIb30BATEIIHLCKUM UHTEP(HEHCOoM.

Bce moToku SIBIISIOTCS YacTsAMH OJIHOTO TIPoIiecca, TIOATOMY OHHU Pa3JIeisIFOT BCE €ro pe-
CYPCBI, TaKHE KaK MaMsITh, OTKPBIThIC (ailsibl U mpodee. [I0CKOIbKY IOTOKH pa3/IeisOT MaMsTh,
OTBEJICHHYIO TIPOTrPaMMe, TO OHH Pa3JICISIFOT M CTATHYECKHE IepeMeHHbIe Tpuiioxenus. OaHaKko
KK TIOTOK UMEET CBOH COOCTBEHHBIM CTEK, T.C. aBTOMATHUYECKHE IEPEMCHHBIC SIBIISIFOTCS
YHUKAJIBbHBIMH JUTSI KOKIOTO TIOTOKa. KaXKblil MOTOK TakKe UMEET CBOE COOCTBEHHOE COCTOSIHHE
poIIeccopa, KOTOPOE COXPAHSETCsl M BOCCTAHABIMBACTCS MTPH MEPEKITIOYCHIH MEXIY TTOTOKAMHU.

TexHOIOrHs IPOrpaMMHUPOBAHUS ISl PA3BUTOT0 MHOT'OITIOTOYHOTO MPUJIOKCHHS — camast
CIIOXKHAsI 3aj7a4a, ¢ KOTOPOW MPUXOaUTCs crankuBarbess Windows mporpammucty. Ee cyTh co-
CTOUT B TOM, YTO B CUCTEME C BBITCCHSIOIICH MHOI033Ja4YHOCThIO ITOTOK MOKET OBITH ITPEPBaH B
000 MOMEHT JUIS TIEPEKITIOUCHHS Ha JAPYTOi MOTOK, CIIEIO0BATEIBbHO, MOXKET MPOU30UTH He-
KOHTPOJIMPYEMOE MPUIOKEHUEM B3aUMOCHCTBHE MEXY IBYMs IIOTOKaMH, KOTOpoe OyleT He-
JKeJIaTEIbHBIM.

Coznanne pabodero moToka
B nepByto ouepeap HyXHO HamucaTh Tak Ha3blBaeMyro “(QyHKIMIO paboyero moroka’,
TEJI0 KOTOPOM U COAEPKUT OIlEpaliu, BBINOIHsIeMble padounuM noTtokoMm. Ilpotorun QyHkuun
OJIMHAKOB I BCEX MOTOKOB
DWORD WINAPI ThreadFunc (LPVOID pData);

Wmst pyHknun pabodero moToka HE MMEET 3HAYeHHSs, MOCKONbKY, KaK U AN OKOHHOM
npouenypsl, Windows HCIONB3yeT ee ajapec, a He ums. Bee dyHKIMM paboyero moroka UMET
TOJIBKO OJWH mapameTp Turma LPVOID. CrnenoBareiabHO, YTOOBI TTepeaaTh B (PYHKIIUIO HECKOIb-
KO TIapaMeTPOB U3 BBI3BIBAIOIIETO MPOIECCa, HY)KHO OMPEAEIUTh COOCTBEHHYIO CTPYKTYpY, 3a-
IIOJIHUTH MOJIA U NIEpEenaTh ee aapec uepes pData.

OcobenHocTh PyHKIIMU pabovero MoToka COCTOUT B TOM, YTO TPHU BBIXOJE U3 HEE HOMOK
ABMOMAmMu4ecKu 3a8epuLaenmcs.

Hcnonpk3yiiTe IMEHHO 3TOT IMyTh JJIs1 OKOHYaHHs pabo4yero moToka, a He MPUHYAUTEb-
HOe 3aBepleHue uepe3 crenuanbHble GyHkuu Win32 APIL. Oto MoxxeT ObITh MCTOYHHUKOM
TPYJHOYJIIOBUMBIX OIIMOOK MEKIMOTOKOBOTO B3aUMO/ICHCTBUSI.

HemnocpencrBenHoe co3manne pabodero MmoToka MPOUCXOJUT B MOMEHT BbI3oBa Win32
API pynkuu CreateThread (), KOTOpas UMEET MPOTOTHIT:

HANDLE CreateThread (
SECURITY ATTRIBUTES* pThreadAttr,
DWORD dwStackSize,
THREADisTARTiROUTINE* pThreadFunc,
LPVOID pData,
DWORD dwFlags,
LPDWORD pIdThread) ;
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[TepBrbIii mapameTp 0OBIYHO HE MCIOJIb3yeTcs U paBeH NULL, BTOpPOW — OMpeeiseT pas-
Mep cTeka s pabouero moroka. Ecmu on paBen 0, Windows cama omnpeaensieT He0OXOUMbIT
pa3mep. Tpetuil mapameTp — 3T0 ykazatenb Ha GYHKIUIO pabodyero moToka, a YeTBepThIi — yKa-
3aresb OJ0Ka MaMaTu, KOTOpbld Oyzaer nepenad B ThreadFunc (). @nar akTuBU3auuu pado-
4yero noroka oObiuHO paBeH 0, 4TO O3HauaeT HEMEMJIEHHBIN 3amyck moToka. Uepes mocneaHuit
yKa3aTenb OyJeH BO3BpallleH HACHTH(PHUKATOP CO3JaHHOrO moToka. OnHako OONBIIMN WHTEpEC
NpEeJCTaBIsIeT IECKPHUIITOP MOTOKA, Bo3BpamaeMblil ¢pynkuueir CreateThread (). On no3Bo-
JISIET BBI3BIBAIOLIEMY IIPOLECCY MPOBOAUTH HEKOTOPHIE MAHMITYJISAIMU C 3ayIIEHHBIMUA MOTOKA-
MHU.

Huxe npencrasieH GgparMeHT KoJ1a, BHITOJIHSAIOMUHN 3alycK paboyero noToka:

HANDLE hThread;

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

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

}

3necr THREAD PARAM — HEKOTOpas CTPYKTYpa, KOTOpast OMPEAEIAETCS B IPUIOKEHUH.
OHa cinyXuT 1 iepeaadi Habopa napameTpoB B (PYHKIIHIO MTOTOKA.

OTOT QparMeHT COAEPKUT MOTEHIIUATIBHYIO OIUOKY, CYyTh KOTOPOH 00BsICHEHA HUXKE.

[Tpu BbIXOZE M3 OJIOKA, 3aIIyCTUBILIETO MOTOK, POUCXOIUT Pa3pyLIEHUE JOKAIbHbBIX Ie-
pemeHHBIX params 1 hThread. Ho yxe 3amymieHHbIl TOTOK HE MOXKET “3HATH” 00 3TOM, OH
IIPOJIOJDKAET M0JIb30BAThCs ITaHHBIMM U3 0JI0Ka nmaMaTu, kotoporo yxe Het! Ilocnencrsus atoro
— HEMPEICKA3YEMBL.

Heckpuntop hThread Heo6XoauM /7151 KOPPEKTHOTO OCBOOOXKJIEHHS PECYPCOB MOTOKA
1I0CJIE €ro 3aBEpUICHHUs CIEAYIONINM 00pa3oM:

CloseHandle (hThread) ;

Bpixo0M M3 CIOXKHMBIICHCS CUTYyallMH SIBIIETCS OOBSBICHHE MapaMeTpoOB params U
hThread kak rio0anbHbIE WA CTATUYECKUE TTEPEMEHHEIE.

Opranu3anus B3auMo/JIeCcTBUS TTOTOKOB

Kax YK€ OTMCYAJIOCH, I'NIaBHAsA TPYAHOCTb TCXHOJOI'MH MHOI'OITIOTOKOBOTI'O IMpOrpamMmMu-
pPOBaHUsS — 3TO OpPraHU3aIMs B3aUMOACHCTBUS MOTOKOB. [IpuioxkeHue 10MKHO UMETh BO3MOXK-
HOCTb JYIUIEKCHOr0 0OMeHa mHpopMaluei. OTO 03HAYaeT, YTO JaHHbIE JOJKHBI IepeaBaThCs
Kak OT pabouero noToka K Mpoleccy Wid, JpyruMH CJIOBaMHM, B TJIaBHBII NOTOK, TaK U B 00paT-
HOM HarpaBJICHUH — OT MpoIiecca B padOYHid MTOTOK.

Pa6ounii moTok — mporiecc

C mepBbIM HampaBlIeHHEM B3aMMOJEHCTBHS OCOOBIX TPYJHOCTEH HE BO3HHUKAET, MO-
CKOJIbKY 371eCh paboTaeT Mochlika coobmieHnid. HamoMHumM, 4To TriaBHBIM MOTOK MMeeT (QyHK-
IIUI0 OKHA U, CJIEJIOBATENIbHO, MOXKET NMPHUHUMATh COOOIIeHHus oT pabouero moroka. Ho kakue
cooOwenus? B 3aronosounom ¢aiine windows . h onpenenena koncranta WM_USER, KoTopas
SBIISIETCS BEPXHEH rpaHuIiei cooOmeHmii, ucnonb3yembrx Windows uis ciry>keOHbIX Lenel. 1o
O3HA4aeT, 4To Bce UCcTHHHBIE Windows cooOmieHnss UMET HoMepa, MeHblne 4yeM WM_USER.
CrnenoBatenbHO, 17151 CBOUX BHYTPEHHHUX LieJeH MPUIIOKEHHE O€3011acCHO MOXKET HCIIOJIb30BaTh
coobmenus co 3HaueHneM WM _USER+n, rae n>0. IIpu 5TOM onepannoHHOM CHCTEMOH rapaH-
TUPYETCs, YTO 3TO HE NPUBEAET K HEXeIaTeabHOMY 3PPEKTY KOUIM3UU COOOIEHHH, T.€. HaJlO-
JKEHHIO OJTHOTO Ha JPYroe€.
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Kak oTnpaBisaTh cooOmeHHsI — CHHXPOHHO WM acuHXpoHHO? OTBeT enucTBeHHbIH. Cre-
JyeT UCTOJb30BaTh MOIbKO ACUHXPOHHYIO Tiepenady depe3 QyHKiuio PostMessage (), moa-
pa3ymeBasi, YTO B JIF0OOH MOMEHT paboTa MOTOKa MOXKET OBbITh ITPepBaHa.

[Tpornecc — pabouuii mOTOK

PaccMOTpUM THUIIMYHEIE CUTYAIIHH.

Pabounii moTok nomkeH HayaTh 00pabOTKY HEKOTOPBIX JAHHBIX TOJBKO MOCIE TOTO, KaK
9TH JIaHHBIE OyyT MOATOTOBIEHBI IPYTUM MOTOKOM. Kak yBemoMuTh pabo4uii MOTOK O TOM, YTO
nHpopmaInus yxe roroBa Kk oopadbortke?

B cminy kakux-nubo npudrH, pabounii TOTOK JOJKSH HEMEIJICHHO 3aBEPIIUTh CBOIO pa-
6oty. Kak coobmuts emy 00 3Trom? KoHEUHO, MOXKHO HCIIOIBH30BATh MPUHYIUTEIBHOE CHATHE
MOTOKA, HO ATO, KaK MPaBUJIO, IIPUBOINT K HEXKEIATEIbHBIM TOO0UYHBIM d(dheKTam.

[Tono6HbIEe TpUMEPBI MOXKHO MPOIOKATH, HO YK€ SICHO, UTO pabouMii MOTOK HE MOXKET
MPUHUMATH COOOIICHUS, T.K. OH HE UMEeT (PYHKIIMH OKHA.

1. JInst KoOOpAMHAIMK JeHCTBUI TIOTOKOB B TAKOTO poJia cuTyanusax B Win32 mpemxycMoT-
peHbl creuuainbHble gopmur cunxponusayuu. OTHOW U3 TakuX (GOpPM SBISIOTCS COOBITHSA
(events). OOBEKT COOBITHE MOXET HAXOIUTHCS TOJBKO B JIBYX COCTOSHHSIX: YCTaHOBIIEHO U
copoureno. Cam 1o cebe 00BEKT COOBITHE HE MPEJICTABIAET UHTEPECA, OH MCIIOJIb3YETCs TOJIBKO
B KOMOMHAIIMH CO CIIeUATbHBIMUA Win32 ¢ghynxyusmu odxcuoanus.

Jeckpuntop Ha 00BEKT COOBITHE BO3BpaIaeT GyHkius CreateEvent ():

HANDLE CreateEvent (
SECURITY ATTRIBUTES* pEventAttr,
BOOL bManualReset,
BOOL bInitialState,
LPCTSTR lpName); //ToOJbKO 0JiS Pas3HHX [IPOLIECCOB

3nech: ykazarenb pEventAttr, kak mnpaBwio, paBen NULL; mnepemenHas
bManualReset onpejenser peKuM yrnpaBieHus: coobITueM — BpyuHyto (TRUE) WM aBTOMa-
tudecku (FALSE); mepemeHHass bInitialState 3amaer crapToBoe COCTOSIHUE OOBEKTa —
ycranoBiieHO (TRUE) i cOpomieHo (FALSE).

CoObITHE MOXKET ObITh IMEHOBaHHBIM, TOT/Ia MapaMeTp lpName J0JKeH yKa3blBaTh Ha
KOHCTaHTHYIO CTPOKY. DTO MMsI MCHOJb3yeTCsd B ciydae, Korjga TpeOyeTcsi CHHXPOHU3UPOBATh
JBa Wi Oosee mpoueccos. [ B3auMoAeHCTBHs mpoliecc — paboyrii MOTOK JaHHOE MMS He
TpeOyeTcsl, HO3TOMY MOKHO UCIOJIb30BaTh NULL yKa3arenb.

HamomHuuMm, 4To Bce co3aHHble MM OTKpbIThIe Windows 0OBEKTHI TPEOYIOT 3aKphITHS

byHKIHMEH:
CloseHandle ( (HANDLE) hObject) ;

KOI'[|a OTIaJaeT HEOOXOIMMOCTE B UX MCIIOIL30BAHUH.

2. BTopoii TpyIHOCTBIO MEKITOTOKOBOTO B3aMMOJICHCTBHS SIBIIICTCS TIOCTYI K pasjerse-
MBIM JaHHBIM. J[OMyCTHUM, OJUH MOTOK MOIU(MHUIIUPYET Kakue-TO JaHHBIE, a B ATO KE BpeMs
BTOPOW MOTOK MX YMTAET. Eciu nepBbIi MOTOK HE 3aBEPIINI CBOM U3MEHEHHs], TO BTOPOH IONY-
YUT HEBEPHbIE 3HaUeHUs. Haumyummuii cnocod mpenoTBpaTUTh TaKylH CUTYallUI0 — 3TO UCIIOJNb-
30BaHHME KPUTUUYECKHUX CeKIMi (critical sections), KOTOpBIE IPEICTABISIOT COOOM pa3aenbl Koja,
BO BpEeMS BBITIONHEHUS! KOTOPOTO TEKYIIMK MOTOK HE MOKET ObITh MpEepBaH, a BCE OCTAIbHbBIE
MIEPEBOMSATCS B COCTOSIHUE OXKUIAHUS.

Kputnueckast cekuust 1oKHa ObITh MPOUHULIMATH3UPOBA, TIOCTE Yero GyHKITUS

EnterCriticalSection (&cs);

HAYMHAET KPUTHUECKYIO CEKLUIO CS, a QyHKIUS

LeaveCriticalSection (&cs) ;
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3aBepiuaet ee. Ilpu stom Windows rapantupyer, 4To KOJ MPOTPaMMbl, 3aKIIOUCHHBIH
MEXy 3TUMU JIBYMsI BbI30BaMU OY/ET BBINOJHATHCS Kak Obl B MOHOIIOJBHOM pPEXHME, T.€. TO-
I'71a, KOT/1a OCTAJIbHBIE TOTOKH JJAHHOTO MPHIIOKEHHS OYIYT «3aMOPOKEHBD).

3. Cnenyer yHOMSIHYTh O TPEThEi TPYIHOCTH, KOTOpas CBs3aHa ¢ TUHAMUYCCKHM 3aXBa-
TOM HIaMSITH B pabodeM MOTOKe. DTa mpobdiiemMa MposBISIETCS] TOTa, KOTa, BO3HUKAET HE00X0-
JUMOCTh UMETh MOCTOSIHHYIO 00JIaCTh MaMSATH, VHUKATbHYIO 051 Kaxcooeo nomoka. Win32 API
NPEJOCTABISACT psiA (DYHKIHMH, TOJICPKUBAIONIMX TaKy0 CICHU(PUYECKYIO MMaMsTh, KOTOpas
HA3bIBACTCS JTOKAIbHOU mamsThio moToka (thread local storage wnu TLS). OnHako sydmmm pe-
HICHUEM CIIEAYET NMPU3HATh MEPECMOTP AITOPUTMA PEUICHHUS 33]]aud, U TIOJTHBIN OTKa3 OT TAKOTO
3axBara B [TOTOKE.

OOmas cxeMa B3aUMOIEHCTBUSA IIOTOKOB
Paccmotpum o011yro cxemy B3auMMOACHCTBHSI TJIABHOTO U pabouero motokos. Ompene-
JIMM CTPYKTYpY SWT, KOTOpasi Oy/eT nepenaBaThes B QyHKIMIO pabovero moToka Kak rnapamerp:

struct SWT {
HANDLE hevBeg; // CcOBBITHE Hadaja
HANDLE hevEnd; // COBHITME 3aBepleHnus
CRITICAL SECTION cs;
// IOMIOJIHNUTEJIbHEe rnosis

}i

CtpykTypa, MOMHUMO TIOJICH, OMpPEAEIIeMbIX pPEelIaeMOi 3ajayeil, CONEpKUT JBa JECK-
pUITOpPa COOBITHI U KPUTUYECKYIO CEKLIHUIO.

B rmaBHOM moToke OOBSBIAIOTCS JBE cTaThyeckue nepemeHHble swt u hThread, a
TaKXe MPOBOAUTCS MHULMAIM3ALNSA KPUTHUECKON CEKIUHU M CO3JJaHhe OOBEKTOB COOBITUH Jis
ynpasieHus: pabouyuM noTokoM. O0a coObITHS UCTIONB3YIOT "pydHOE" U3MEHEHHE COCTOSHHUS U
NEepPBOHAYAJILHO YCTAHOBJIEHBI B "cOpOIIeHO".

static SWT swt;
static HANDLE hThread;

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

InitializeCriticalSection (&swt.cs);

3arem 3amyckaeTrcs pabouuii MoTok ¢ obciyxuBawomeil ¢pynkuueii ThreadFunc (),
KOTOPOM B Ka4eCTBE IapaMeTpa MEPENaeTCs yKa3aTellb Ha CTPYKTYpy Swt.

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

[Tocne aTtoro, BO3M0XKHO B Apyrom o0padboTunke (PyHKIUHU ITaBHOIO OKHA IMPUIIOKEHUS,
ycTaHaBlIMBaeTcsl coObITHe hevBeg, UTO SBJISETCS CUTHAJIOM pabodyeMy MOTOKY K Hadaiay HcC-
MIOJIHEHUS CBOETO KOJa.

SetEvent (swt.hevBeg); // COOHTME YyCTaHOBJIEHO

Tenepp paccMoTpuM (yHKIHIO pabovero moToka

DWORD WINAPI ThreadFunc (LPVOID pData)
{

// npeobpasyem yKasaTesb
SWT* pswt = (SWT*)pData;
// BECKOHEUHO oxuaaeM HACTYIJICHNA COBHTHMA

/*1*/ WaitForSingleObject (pswt->hevBeg, INFINITE) ;
// IPOIoJIXaeM LIKJIT noka He YCTaHOBJIEHO
// COBHTUSA 3aBeplueHns pabouero noroka
/*2%/ while (WaitForSingleObject (pswt->hevEnd, 0)
1= WAIT OBJECT 0) {
// BBOIUM KPUTUUECKYIO CeKLMIO u XIEeM xorma
// oCTallbHEe IOTOKMU BynyT 3a6JI0KUPOBaAHE

EnterCriticalSection (&pswt->cs);
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Hekue nemcTBUa
//
// B "MOHONOJIBHOM" pexmMe

// cBbpacuBaeM KPUTHUECKYD CeKLMD
LeaveCriticalSection (&pswt->cs) ;

}

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

// BEIXOI ns bYHKLUMM aBTOMATUUECKU
// 3aBepmaeT pabounit MIOTOK
return 0;

}

B nukne, momeuenHom depes /*1*/, pynkmus pabodero moroka OyJAeT HaXOAUTHCS JO
TeX IOp, MTOKa TJIaBHBIM MOTOK HE YCTAaHOBUT coObITHE hevBeg. [luki, momedeHHsit /*2*/, op-
TaHW30BaH HHBIM O0pazoM. DYHKIUS OXUIAHHUS TOJIBKO TIPOBEPSET COCTOSIHUE COOBITHS
hevEnd. Eciiu 0HO HE yCTaHOBJICHO, TO BBITIOIHSIETCS TEJIO IIUKJIA, B IPOTHBHOM CIIydae — ITUKIT
3aKaHYMBACTCS, YTO BEJCT K BBIXOAY M3 (DYHKIMU pabOvyero moToka W 3aBEpPIICHUIO CaMOro T10-
TOKA.

BepHeMCH B TJIaBHBIM ITOTOK. I[J'IH TOro, YTOOBI 3aBCPIIUTDH pa6oqm71 IIOTOK yCTaHaBJINBa-
€TCs COOBITHE hevEnd, ITIOCJIC YCT'0 ITPOUCCC OKUAACT MOMCHTA €TI0 C6pOC3 B pa6oqu IIOTOKC.

SetEvent (swt.hevEnd) ;
while (WaitForSingleObject (swt.hevEnd, 200)
WAIT OBJECT 0);
// B OAHHBI MOMEHT paboumii MOTOK 3aBeplieH

3aTeM BBITIOJIHAETCS 3aKPbITHC 00BEKTOB

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

Hcnoneizyere pyHkuuio oxunanus Sleep (), Toabko ans pabouux noTokos. Ilpu ee
MPUMEHEHUN B TJIABHOM TMOTOKE OH OJIOKMpPYETCs M He 00padaThIBaeT MOCTYyMAarome cooolie-
HUSL.

4.4. 3apanue. Kitacc DIB ans pabotsr ¢ Device Independent Bitmap. M3yunTts Bo3MOK-
HOCTH oToOpakeHHsI 2-X MepHbIX H300paxenuil DIB ¢opmara. Pa3zpaGorate coOCTBEHHBIH
kiacc DIB, obGecneunBaromumii nonHopyHKMoHaNbHY0 padoty ¢ BMP nzobpaxkenusmu (MFC
kaacc CBitmap He [aeT TakuX BO3MOXKHOCTeH). MUHHMMaibHble TpeOOBaHUSA: METOJ
ReadDIBFile() ans cuuthiBanus nzobOpaxenus B BMP ¢dopmare u3 daitna, meron DrawDIB()
i oTprcoBkd BMP n3o6paxenus.

IHosicHeHus1 M yKa3aHus.

®opmar BMP (ot cioB BitMaP - OutoBas kapTa, uin, TOBOpsi O-pyCCKH, OUTOBBIN Mac-
CHUB) SIBJISIETCSI OJTHOM M3 (OpM TIpeACTaBICHHS pacTpoBoi rpaduku. [Ipoie roBops, n3oopaxe-
HUE NPEACTABIAETCS B BUJE MAaTPUIIbI IPSIMOYTOJIBHBIX TOYEK, I/I€ KaX/1as TOUKa XapaKTepU3y-
€TCsl TpeMsl IapaMeTpaMu - X KOOpPAMHATOW, y KoopauHatod u npetoM. @opmar BMP pazpa-
OaThIBaJICsl M3HAYAIBHO JIByMs Kopropauusmu Intel u Microsoft, 1 B To BpeMsi ObUT OAMHAKOB
st obenx onepannoHHbx cucteM Intel OS/2 Warp u Microsoft Windows 2.x. OnnHako nanee
¢upma Microsoft pacmupuna Gopmat, paciiupuB CTPYKTYpPHI (IIPH 3TOM COXpPaHUB Kak o0Opat-
HYI0, TaK U MPSMYI0 COBMECTHUMOCTH JUIsl HEC)KAThIX Pa3HOBUIHOCTEN) U J0OABUB MOJACPKKY
komrnpeccuu. JlobaBunack nopaepxkka cxarusa 6e3 norepb PNG u RLE, a Takxke cxarue ¢ more-
psmu JPEG. Kazanocs 6s1, JPEG 1 BMP, coBmMecTnim HECOBMECTHMOE, OJHAKO 3TO TOJBKO Ha
nepsbIif B3, Ha camom nene gopmatr BMP - sBrisiercst poJHBIM HE TOJIBKO IJIst OTlepaIioH-
HbIX cucteM Windows u OS/2, HO U I pa3IMUHBIX alNapaTHBIX YCTPOWCTB (MMEETCS BBUIY
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ero ammaparaas Bepcust DDB - Oyner onucana nanee). PogHsIM B TOM CMBICIIE, YTO BCE Omepa-
LIUM IpaMuecKoro BBOJA - BbIBOJA HA 3KpaH (IIPUHTEP U HAa HEKOTOpBIE Ipyrue yCTpoucTBa) B
KOHEYHOM MTOI'€ OCYILECTBISIOTCSA IOCPENCTBOM HEro (B TOM MM MHOM €ro Buje). Tak BOT,
IIOCKOJIBKY COBPEMEHHbIE IPUHTEPHI MOAEPKUBAOT MPSIMOI BBIBOJ N300paXkeHUH B hopmaTax
PNG u JPEG Ha ycTpoiicTBo, 1 ObliIa BBeIeHa UX MOAAEpKKa. TeM cambIM, 0OecrieurB anmnapar-
HBII BBIBOJI B paMKax eauHoro ¢opmara. Ilox BeiBog BitMaP-B, ontuMusupyercs apXuTeKTypa
OonpmHCTBA BUAcoanantepoB. s urenus u BeiBoga B OC Windows, npenycMOTpeHO MHO-
ro crnenraibHbIX GyHKIUH U cTpykTyp API (6mbmmoreka gdi32.dll u gdiplus.dll), koropsie mo-
MOTarOT MPOU3BOJUTH BCE HEOOXOAUMBIE OTEPAIMU Ha JOCTATOYHO BHICOKOM JIOTHYECKOM YPOB-
ue. Delphi - eme Gonee ympoimaer paboTy mpemaocTaBisisi HaM Kiace HaacTpoiky Ham API -
TBitMap, KOTOpBIil 371ech paccCMaTpUBaThCS HE OYyJET MOCKOJBKY XOPOIIO OMHMCAaH BO MHOTHX
UCTOYHUKAX. B 3akitoueHue K paszieny Xodercsl pa3BesiTb OJHY HeolpenerneHHocTb. Windows
HOJ/IEP)KUBAET paboTy ¢ Tpems OuTMmanonogo0HbsIME opmaramu *.bmp, *.rle, *.dib. *.rle - 310
CKaThlli OUTMan (Kak 3To cieayer u3 HazBaHus B (opmate RLE), mogHOCTBIO COBMECTUMBIN C
bmp. *.dib - 6utman Bepcuit Windows 6omee uem 3.0. *.bmp - n3Ha4anbHO Hpeanoaaraics ObITh
coBMecTUMbIM ¢ Windows 2.X, B OCJIEICTBUM BEPOSTHO OT 3TOI0 OTKA3aJIMCh U CIENaIM €ro
myibTH(OopMaTHBIM. JlaHHBIE (opMaTHl BHYTPEHHE HHM YeM HE JAPYT OT JIpyra HE OTIUYaIOTCS
(T.e. ABJSIOTCS, TIO CYTH, IICEBIOHMMAaMHU *.bmp) 1 ObLIN BBEJCHBI I SIBHOTO YKa3aHUs Gopma-
Ta CHKATHUS.

AnnapaTHO-3aBUCHMbIE M allllapaTHO-He3aBUCHMble OutoBble kapThl (Device-
Dependenent and Device-Independent bitmap - DDB u DIB)

AnnapaTHo-3aBucuMble uiu DDB OuTmans! ucnosb3yrorcest windows 11 XpaHeHUs U30-
OpaxeHU#l B MaMATH Pa3IMYHBIX rPaUIECKUX YCTPOUCTB (B YaCTHOCTH B BuieconamsTu). Dax-
TUYECKU TaKoil OMTMan mIpezcTaBisieT co00il ype3aHHYI0 BEpCHIO annapaTHO-HE3aBUCHMOTO.
Ero nanneie ¢popMupyroTcs TakuM o0pa3oM, 4TOObI COOTBETCTBOBaTh KOHKPETHOMY rpaduue-
CKOMY peXHMY, KpOME TOr0, TAaKOW OMTMaN COAEP)KUT YIPOIIEHHBIN 3aronoBok. Hampumep, 1
craporo 16 nsetnoro EGA/VGA Buaeoananrtepa, Takoit o6utman OyaeT IMpeicTaBiIiaTh co0oi 3
I[BETOBbIE MAaTPHIIbI (U1 KQKI0TO U3 IIBETOB), alllapaTHO-HE3aBUCUMBIN OUTMaIr OyneT conep-
JKaTh BCETO OJHY MaTpPHUIly pa3psAIHOCThIO 40UTa HA MUKCEINb.

[Tockonbky ctpykTypa DDB 6uTMana MeHsieTcs B 3aBUCUMOCTH OT YCTPOWCTBAa K YCT-
pPOMCTBY, TO OH, KaK IPaBUJIO, CO3JaeTCs MPSAMO B MaMsITH U HE coxpansercsd B Qaitn. s co-
xpanenus B (aiin DDB konBeptupyercs B DIB (T.e. anmaparHo-He3aBucuMBIi). B HacTosiee
BpeMs rpapuuecKue YCKOPHUTEIN ONTUMU3UpYIOTca mnoj padoty ¢ DIB - yHuBepcanbHOCTH B
yiep6 Npou3BOIUTEIBLHOCTH (Ha CaMOM JieJie 3T NOTepH He3HauuTenbHbl). DDB Outman nanee
He OyJneT onuchiBaThes. YacTo B tuTepaType roBopsT OutMman a noapazymenatoT DIB (1 Hao6o0-
POT) 3TO He ABIsETCSA Ipy00ii OIIMOKOM.

[lepen onucanueM CTPYKTYphl YTOUHIO, YTO CTPYKTypa OMTMarna B OlepaTUBHON MaMsITH
NOBTOpsiET (allIoBYIO CTPYKTYpY, U BCE UTO BepHO Il (ailnia BepHO U I ero odpasa B mamsi-
TH, HO HeBepHO Juis DDB. Bce ctpykTypsl (3amucu) B3sAThl U3 windows.pas ¢ U3MEHEHHBIMU
MMEHaMH, KOHCTAHThI B3SThI U3 3arojloBoYHbIX (aitno Borland C++ windows.h, wingdi.h.

a1 BCeryia COCTOUT U3 TPEX YaCTEM.

1) daiinoBelii 3aroaoBok - Bceraa ctpykrypa TBitMapFileHeader - 3To eauncTBeHHas
oO1m1ast CTpyKTypa JiIsl BCEX TUIIOB U BEPCHUH.

2) 3atem ans Windows Bepcun 2.x u OS/2 unet ctpykrypa (3anucs) TBitmapCorelnfo.
Jns Bcex ocranbHbIX Bepcuii 3To TBitmaplnfo

3) MaccuB JaHHBIX - CTPYKTypa KOTOPOTo BechbMa pa3HooOpa3Ha.

[Tporpammuctet Windows - BeposiTHO BcTpeudanu Tosibko 'BM' (ot ciioBa BitMap, kak Bl
y’Ke, HaBepHoe, Aorajganuck). He cMoTpst Ha 310, s monarato, OyJaeT He JUIIHUM IPOBEPATH, YTO
3a OuTMan HaMm mepenanu (4Tod MOTOM “He paloBaTh’ MOJIH30BATENS HEOKUAHHBIMHU OINOKa-
MU [IPH YTCHUU MPABUWIBHBIX, C TOYKH 3peHus, (hopmaTa OUTMAIIOB).
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bfSize - aTo pa3smep camoro daiina B 6aiitax. B uneane Bce mporpaMmbl AJIsl TOTO, YTO-
Obl yOeauThCs, UTO Nepes HUMM JIeHCTBUTENBHO IPAaBUIbHBIM bmp, NOKHBI, IPOBEPUTH, YTO
bfType cogepxxut "BM" (6e3 kaBbIU€eK), a, BO-BTOPHIX, 4To bfSize paBeH nefictBuTenbHOMY pas-
Mmepy Qaitna. X0oTs Aajgeko He BCe MPOrpaMMbl UCIHOJIb3YIOT 3TO 3HAYEHHE, OHO JOJDKHO OBITh
BEPHBIM, TaK KakK - 3TO MO3BOJMUT HaM yOEAUTHCS B TOM, 4TO (paiiin ObLI CKOMUpOBaH (MJIM CKa-
YeH) IEJIUKOM.

bfReservedl u bfReserved2 3ape3epBupoBaHbl U JOHKHBI OBITH HYJISIMU. DTU 3HAYCHHE
TO’KE YKeJIaTeJIbHO MPOBEPUTH, Belb B OyIyLIEeM OHM MOT'YT OBITh MCIIOJB30BaHBbI JUJIsl paclupe-
HUs (opmara. EcTecTBeHHO, YTO Balia mporpamMma He CMOXET UX (Takue (pailisl) IpoYuTaTh,
IIO3TOMY, Y3HAB O HEHYJEBBIX 3HAUYEHUSIX MOYKHO IPaBUIbHO MPOUH(OPMUPOBATH I10JIb30BaTE-
JIs, TEM CaMbIM CO3KOHOMMTB €0 BpEMs.

bfOffBits - 3To oaMH U3 caMbIX BaXKHBIX MOJIEH B 3TOH cTpykType. OH MOKa3bIBaeT, Te
HAYMHACTCS caM OWTOBBI MacCHB OTHOCHTEIHHO Hadana (aiiia, KOTOPBI M OMHCHIBAET Kap-
TUHKY. HecMOTpst Ha TO, 4TO 3TO 3HaYEHHE MOKHO OIPENENIUTh 110 KOHILY TaOJIMIIbl I[BETOB, pe-
KOMEHYEeTCsl UCII0JIb30BaTh UMEHHO 3TO 3HAYEHUE, JIIsl COBMECTUMOCTH C BO3MOXHBIMU HOBBI-
MU BapuauusMu gopmara.

Bce crpykrypsl aBisitoTes pactupenuem nepsoir TBitmapCorelnfo - mosromy B mo-
CJIEAYIOUIMX CTPYKTypax OyAyT OIMCaHbI TOJbKO HOBBIE MOJISL.

bcWidth u bcHeight - mmpuna u BbicoTa M300pakeHHs B MUKCENAX. B mocnemyromux
CTPYKTYpax 3TO OyAyT yXke JIBOMHbIE cJI0Ba (M3-3a TOIO U HET MOJIHOM COBMECTUMOCTEI HOBBIX
ctpyktyp ¢ TBitmapCoreHeader). 3nauenue bcHeight (mms Bepcnit Windows 3.x, 95, NT) mo-
XKeT ObITh OTpuLaTeIbHbIM. B 3TOM citydae monyns bcHeight onpenensier nefictBuTenbHyr0 Bbl-
COTY, a CTPOKH M300pa)KEHUSI YUTAIOTCS B OOPATHOM MOPSKE, T.€. CBEPXY BHU3 (OOBIYHO CHU3Y
BBepXx). Kpome Toro, Takue nzobpaxenus sceraa Hecxarbie (T.e. Bl RGB wnu BI BITFIELDS).

bcPlanes - 3agaer KOIMYECTBO IIOCKOCTEH MM IIBETOBBIX CIOCB (MIOMHUTE Sl yITOMUHAI
yro DDB - moryt umers 3 userossle miockoctd Hampumep R G B nin C M Y- cBsizaHHbIE C
oco0eHHOCTsIMU Tpaduueckoro ycrpoiictBa). Coxpansemas Bepcus Outmamna 1.€. DIB mognep-
KHUBAET MOKa OJHY OOIIYIO Ul BCEX LBETOB IIOCKOCTh, Pa3psAHOCTH IIBETA TOW IMJIOCKOCTU
3amaercs beBitCount. TIonbITKM yCTaHOBUTH 3HAYEHHS OTIMYHBIE OT €JMHHIIBI BBI3BIBAIOT
OLIMOKY MpH nepesiaue CTPYKTYPhI api PyHKLIUAM.

bcBitCount - onpesessier pa3psAaaHOCTH 11BeTa. JIOMYCTHMBI CISAYIOIINE BapUAHThHI

0 - u3oOpaxenue Toabko PNG nu BMP nonyctumo Tonsko Bepcun Windows 98/Me,
Windows 2000/XP

1 - MoHOXpOMHOE n300pakeHue (MoAaepKHUBAETCS BceMU BepcusiMu). Kaxiplii nukcensb
MIPEICTABJICH OJHUM OWTOM JIaHHBIX, T.€. OJUH OalT CONEPKUT MH(POPMAIIUIO O IBETE 8 Tocie-
JIOBaTEJIbHO MAYIIMX NHKcenel. LIBeT mepBoro mukcens onpenenseTcs COCTOSHUEM CTapIlero
Outa nepBoro OaiiTa (M Tak Jajnee), ey ero 3HaueHUe paBHO €IMHUIIE, TO IIBET MUKCENS OyaeT
OTIpeNIeNAThCS IEPBOM 3aMKUChI0 TaOIMIIBI IIBETOB (CUMTAETCS OT HyJIs). BooO1ie 3HaueHue 1seta
onpexensercs no RGB (s Bl RGB Bepcun) cocraistoniym, TabInLbI LIBETOB, 10 UHACKCY.

4 - 16-tu niBeTHOE M300pakeHre. Kaxxaplii mukcenb mpeacTabiieH 4 Outamu (OIIepKuU-
BAeTCsl BCEMU BEPCUSMH).

8 - n300paXkeHHs C KOJIMYECTBOM IIBETOB /10 256. 1 OaiiT - 1 nukcens (MoanepKuBaeTcs
BCEMU BEPCHUSIMHU)

16 - nognepxxuBaerca He MmeHee yeM Windows 95, u aBnsercsa nocratouHo peaxum. Ko-
JIMYECTBO LIBETOB 3aBUCUT OT Bepcuu Windows 1 BIOpaHHOTO ¢opMaTa CKaTHsl U MOXKET OBbITh
Kak 2 B 16 6o 2 B 15 crenenu. 1o camMsblii 3anmyTaHHbli BapuanT. HauHem ¢ Toro, 4to oH Oec-
MaJUTPOBBIN, TO €CTh Kaxable aBa Oaita (omHo ciioBo WORD) B pactpe ogHO3HA4HO Ompee-
JSIOT OJUH MuKcenb. Ho BOT 4To monydaercs: OuToB-1o 16, a kommoHeHTOB 11BeTOB - 3 (Kpac-
HbIH, 3enenbiii, Cuanii). A 16 Hukak Ha 3 neauThest He X0o4eT. [loaTomMy 37ech ecTh IBe BapHaH-
ta. [lepBsIif - ucnons3oBatk He 16, a 15 OGuTOB, TOrAa HA KKy KOMIIOHEHTY IIBETa BBIXOJIUT
o 5 out. Takum oOpa3oM, MBI MOKEM HCITOJIH30BaTh MakCUMyM 2 B 15 = 32768 11BeTOB, U 10-
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nayqaercst Tpoiika R-G-B = 5-5-5. Ho Torna 3a 3ps tepsercs uensiii 6ut u3 16. Ho tak yx ciy-
YWJIOCh, YTO HAIIM TJIa3a CPEIU BCEX I[BETOB Jy4YIlle BOCIPUHUMAIOT 3€JICHBIN IIBET, MO3TOMY U
PELIIN 3TOT OJMH OUT OTJaBaTh Ha 3€JIEHYI0O KOMIIOHEHTY, TO €CTh TOT/Ia MOJIY4aeTcsl TPOrKa
R-G-B = 5-6-5, u Teneps Mbl MOXET HCHOJB30BaTh 2 B 16 = 65536 netoB. Ho uto camoe He-
NPUATHOE, YTO MCIIONB3YIOT 00a Bapuanta. B MSDN mnpeiararot it TOro, 4ro0bl pa3nuyaTh,
CKOJIBKO K€ I[BETOB HCIIOJIb3YETCs, 3aMOIHATh 3TUM 3HaueHueM noJjie biClrUsed (Oyaer onucano
Hwke) u3 cTpykrypsl BITMAPINFOHEADER. Uto0bI BbIIEIUTE KAXKIyI0O KOMIIOHEHTY HAJI0
HCIIONIB30BaTh cieaytomue mMacku. s ¢popmara 5-5-5: 001Fh qst cuneit komnonenTsl, 03EOh
st 3eneHor 1 7CO0h mist xpacuoit. [{ns dopmara 5-6-5: 001Fh - cunsisi, 07EOh - 3enenas u
F800h xpacHasi KOMITOHEHTHI COOTBETCTBEHHO.

24 - a »T0 cambliit ipocToit popmat. KommuecTBo nBetoB 2 B 24 crenenu. 3aeck 3 Oaiita
OTpeeNsaoT 3 KOMIIOHEHTHI 11BeTa. T0 ecTh M0 KOMIIOHeHTe Ha O6alT. [IpocTo ynTaem no crpyk-
type RGBTRIPLE(mis Windows Bepcum 2.x u OS/2) um ucnoms3yem ero moisirgbtBlue,
rgbtGreen, rgbtRed. OHu UAYT UIMEHHO B TaKOM MOPAJIKE (TOIACPKUBACTCS BCEMH BEPCUSIMU ).

32 - 3neck 4 GaiiTa onpenensoT 3 KOMIIOHEHTHI, T.€. O-TIPEKHEMY KOJIHYECTBO I[BETOB 2
B 24 crenenu. Ho, npaBaa, oqun GaiiT He ucrnonb3yercs. Ero MOXXHO OTAaTh, Hampumep, A
anb(a-kaHana (Ipo3pavyHOCTH).

4.5. 3ananue. 3Be3qHoe HE00. ObecneunTh TpadUICCKI BHIBOJ N300PaKCHHS 3BE3THO-
ro He0a, Ha KOTOPOM HEKOTOPbIE 3BE3/bl B CIIy4allHOM MOPSJIKE ‘‘3akuratorcs” U “racHyt . s
XpaHeHUsT HHPOPMAIMK O 3BE37aX HCIIOIh30BaTh TAKyI0 CTPYKTYPY JAaHHBIX KaK OJTHOCBSI3aH-
HBII cicok. [IporpamMma nomxkHa ObITh ABYXIIOTOKOBAs, 32 OTPUCOBKY MOCTOSIHHO MEHSIOIIET 0-
sl U300paKeHMSI TIOJDKEH OTBEYaTh pabo4mii moTok. [loap30BaTeNb M0DKEH UMETh BO3MOYKHOCTh
M3MEHEHUS KOJIMUECTBA 3BE3]l U UX BPEMEHU “YKU3HU .

IosicHenusi u yka3zaHusl.

CM. osicHeHus K 3aaHuto 3.3.

4.6. 3apanue. [Iporpamma mpeoOpazoBanus yncen. Hamucars mporpammy nepeBoja Jiro-
00ro JIECSITUYHOIrO YHucla B JABOMYHYIO M IIECTHAALATEPUUYHYIO cHcTeMbl cuucieHus. Ilpu 3a-
MyCKe TporpaMma OTOOpa)kaeTcs B CHCTEMHOM “Tpee” (B MpaBOM HIDKHEM YTIy, Y YacoB).
[Tonp3oBarens nomemnaer yucio B Oydep oOMeHa U jaenaeT ABOMHON IIETYOK MO MKOHKE Mpo-
rpaMMebl. B pesynbpraTe oToOpaxkaercs [uanoroas MaHesb ¢ pesyiabTatoM. [Ipexycmorpers aHa-
713 HEYHMCIIOBBIX JaHHBIX B Oydepe oOMeHa.

ITosicHeHust U yKa3aHHUs.

CuctemHbIi Tpelt (system tray) - 3To HeOosblIas 00JacTh B MaHENH 3a/ad B HUKHEM
IIPaBOM YIJIy MOHHMTOPA, TaM TJi€ y BaC PaclojoKeHbl Yachkl. DTy 00JIaCTh MOKHO HACTPOTH IS
0TOOpaykeHHs 3HAYKOB 3aITyIEHHBIX MPHIOKEHHUH, KOTOpbIe MPHU padoTe CO3Jat0T BO3JIE YacoB
MaJIeHbKYI0 UKOHKY. TakuMu nmporpaMmmamMu MOKHO YIPaBJISITh MPSMO U3 Tpesl.

VY cpenHecTaTUCTHUYECKOIO IOJIb30BaTeNsl B TPEE pacIojiaraercsi TP - CEMb 3HAYKOB
pa3IMYHBIX IPOrpaMM, KOTOPbIE OTKPBUI OH WJIM KOTOpbIE ObUIM 3allyIIeHbI MPU CTapTe CHCTe-
Mbl. [1o yMoyaHHIO Ha TOJBKO YTO yCcTaHOBJIEHHOW Windows B cuCTEeMHOI Tpee, 0OBIYHO OTO-
Opa)karoTcsl 3HAYKU U3MEHEHUS PacKIIaJKu KIaBUATypbl, TPOMKOCTH, MHJIUKATOpa CETH U YacoB.

Hampumep, B CUCTEMHOM Tpee KOMIIBIOTEPE MOYKHO PACIOJIOKUTh UKOHKY MPOTrpamMMBbl,
yepe3 KOTOPYIO MOXKHO OCYHIECTBIIATH YIpaBlieHUue mpuiiokeHussMu. [Ipu atom Ha pabouem cTo-
Je ¥ B KOMaHJHOM CTPOKE MKOHOK JUIs 3aIllyCKa 3TOro MPOTrpaMMHOr0 OOECledYeHUs: HET, YTO
OYEHb YI00HO.

CBepHYTH B Tpell 03HAYaeT CKPBITh BCE MPOSIBICHUS IPOTPaMMBbI C SKpaHa U OTOOPa3UTh
B Tpee 3HAa4YOK, aCCOLMHUPOBAHHBIN C MPOrpaMMoii, BepHee, ¢ HEKUM OKHOM, MpU4YéM HeoOs3a-
TEJIBHO K MpOLeCCy MpUHaIexKauM. s Toro 4ToObl CBEpHYTh B TpEl HYXKHO: UMETh JIECK-
puntop okua HWND, npuaymars uieHTUGUKaTOp UKOHKH U BBI3BATh
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BOOL Shell_Notifylcon (DWORD dwMessage, PNOTIFYICONDATA Ipdata);

3necs:

dwMessage - mapameTp, a TOYHEe KOMaH/a, KOTOpas yKa3blBaeT 3TOM (PYHKIIMH, YTO
MMEHHO OHa JIOJDKHA JIeaTh. MOXKeT NIPUHUMATh CIIEeyIONUe 3HAYeHU KOHCTAHT:

NIM_ADD - no6GaBnsieT UKOHKY B TPEi;

NIM_DELETE - ynanser ukoHKy U3 CUCTEMHOT'O Tpesi;

NIM_MODIFY - mensier (0OHOBJISIET) UKOHKY B CHCTEMHOM Tpee.

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 JaHHON CTPYKTYPBI;

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

UINT ulD - uneHTHduKaTOp HKOHKH;

UINT uFlags - cogepxuT KOHCTaHTbI, 03HAYAIOIINE, KAKKE MOJISI UCTIOIB3YIOTCS B CTPYK-
Type;

NIF_ICON - hlcon coaepxut BepHy0 HHPOPMAIIHIO;

NIF_MESSAGE - uCallbackMessage cogepHUT BepHYIO HHPOPMAIHIO;

NIF_TIP -szTip conepxut BepHYyIO HH()OpMAIHIO;

UINT uCallbackMessage - Ha3HayeHHBI BaMH HACHTH(PHKATOP COOOIICHHS, KOTOPOE
OyZeT MoTy4aTh NPUIIOKEHUE OT NKOHKH.
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