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1. Jucuuniauna «IIpo6/ieMHO-0pHEeHTHPOBAHHbIE BHIYHCIUTEIbHbIE CHCTEMbI»

1.1. Henu npenogaBanus JUCUUNIHMHBI

Hucuumunza «[Ipo6ieMHO-OpHEeHTHPOBaHHbIE BBIYMCIUTEIbHBIE CUCTEMBI» MpeaycMaT-
pHUBaeT YTeHHE JEKIHH, NpOBEeJCHHE NPAKTUYECKUX paboT, MOIydYeHHE Pa3IMYHOrO poja KOH-
CyJbTaLUMN.

Llenblo JaHHOTO Kypca sIBIISI€TCS CO3/1aTh Yy CTYIACHTOB (DyHIAMEHT 3HaHHWM B 001acTu
00BEKTHO-OPUEHTUPOBAHHOTO M BU3YaJbHOI'O IMPOEKTUPOBAHMS M pa3pabOTKH HporpaMM, a
Takxke chOpMUPOBATh y CTYJCHTOB MPEACTABICHUE O COBPEMEHHBIX TEXHOJOTHAX M CPeJICTBaxX
pa3paboTKK MPOrpaMMHOr0 oOecreueHusl U TeHJSHIMIX MX pa3BUTHsA. Mcronb30BaHHE BbIUHUC-
JUTEIbHON TEXHUKU Ha MPAKTHUECKUX 3aHATHAX MMOMOTAeT CTyIEeHTaM NMPUOOPECTH HABBIKHU IO-
CTPOEHHUS U MCCIIEOBAHUS PA3JIMYHBIX COBPEMEHHBIX CPEACTB IPOrPAMMUPOBAHMSL.

1.2. 3aga4n u3y4eHHUs1 TUCHUIIHHBI

OcHoOBHOU 3amauell W3y4eHHUs JUCIHILIMHBI SBISETCS MPUOOPETEHUE CTYIEHTAMH MPOY-
HBIX 3HAHUI U MPaKTUUYECKUX HABHIKOB B 00JAcTH, OINpenesieMol OCHOBHOW IIENbIO Kypca, B
YaCTHOCTHU:

. M3y4eHHE COBPEMEHHBIX MApaJUTM IPOrPaMMHUPOBAHUS;

. M3y4eHHE OCHOBHBIX MPHUHIIUIIOB OOBEKTHO-OPUEHTUPOBAHHOTO MPOTPaAMMHPO-
BaHUS,
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. MIPOBEJICHNE CPAaBHUTEIBHOIO aHalIM3a COBPEMEHHBIX TEXHOJIOTHWH pa3paboTKu
IIPOrPaMMHOT0 OOecrieueHus! M TeHISHIIUI UX Pa3BUTHUS;

. U3y4eHue Croco0O0B JIOCTyNa K JAHHBIM C IIOMOIIBIO CTaHAAPTHBIX KJIaccoB OuO-
JIMOTEK S3BIKOB BHICOKOTO YPOBHS,

. OCBOEHHUE MTPOrPaMMHUPOBAHUS B MHOT033JauHbIX ONEPAllMOHHBIX CUCTEMAaX B BU-
3yallbHOI cpejie MPOrpaMMHUPOBAHUS;

. NpUOOpEeTEeHUE MPAKTUYECKHX HABBIKOB Pa3pa0OOTKH, OTIAJKH U TECTUPOBAHUS

06’BeKTHO'OpI/IeHTI/IPOBaHHBIX ImporpamMm C UCIIOJb30BAHUEM CTAaHAAPTHBIX OMOJIMOTEK KJIACCOB.
B PE3YIbTATC U3YYCHUA JUCIHUIIIINHBI ((Hp06H€MHO'OpI/IeHTI/Ip0BaHHBIe BBIYHMCIINTCIIBHBIC CHC-
TEMBD» CTYACHTBI JOJKHBI 3HAaTh OCHOBHBLIC ITOJIOXKCHHUA U3Yy4aCMbIX pa3aciioB, YMETh (bOpMYJ'II/I-
poOBaTh U 1OKa3bIBATb OCHOBHBLIC PE3YJIbTAThI OTUX pa3aCIOB. B X0A€ IMPAKTUYCCKHX 3aHATHH
CTYACHTBI JOJIKHBI HpI/IO6peCTI/I HaBbIKH PCIICHUA 3a4a4 I10 BCEM pa3aciiaM, B TOM YHCJIC, U C
HCII0JIb30BAHUEM KOMIIBIOTCPOB.

1.3. IlepevyeHb TUCHUILIMH M Pa3/J1eJI0B, HEOOXOAUMBIX CTyIeHTAM VIS U3yYeHHU S TaHHOU
JAUCHHUILIHHBI

Hucnunnuna «[Ipo6ieMHO-OpHeHTUPOBAHHBIE BEIYUCIUTEIbHBIE CUCTEMbI» OTHOCUTCS K YHUCITY
JUCITUIUIMH MAaTEMaTHYECKOTO M €CTeCTBEHHOHAYYHOTO U MPO(PECCUOHANBHOTO IUKJIA. Y CIemI-
HOE OBJIAJICHUE NUCLUUIIIIMHON MPeAIoiaraeT npeABapuTeIbHbIC 3HAHUS TI0 TAKUM JUCITUILIN-
HaMm, kak «MHpopmatukay, «[IporpammupoBaHue.

1.4. TpeOoBaHus K pe3yJIbTATaM OCBOCHUS TUCHHMILINHBI

B pesynprare ocBoeHus copaepkaHus JUCUMIUIMHBL «IIpoGiieMHO-OpHEeHTUPOBaHHbIE

BBIYUCIIUTENbHbIE CUCTEMBD) CTYJICHT JIOJKEH:

3HaTh KpUTEpUM KayecTBa IPOrpaMMHOro ooOecreueHus; 0a30Bbleé MOHATUS OOBEKTHO-
OPUEHTUPOBAHHOIO MOJAX0Ja K IPOEKTHUPOBAHUIO M MPOrPaMMHUPOBAHUIO; OCHOBHBIE
TEXHOJIOTUH pa3pabOTKH MPOrpaMMHBIX IPOIYKTOB.

YMeTh TpPOBOIUTH CPAaBHUTENBHBIM aHANIN3 MapaJurM U TEXHOJOTHMH MPOrpaMMHUPOBAaHUS U
nenaTb 0OOOCHOBAHHBIM BBIOODP; MPOEKTUPOBATH, pa3pabaThIBaTh U TECTUPOBATH MPO-
rpaMMHOE oOecleyeHre 10 TEXHUYECKOMY 3aJ[aHHI0 B CPe/ie BU3YaJIbHOTO NMPOrpaMMu-
POBaHUS; UCMOJIb30BATh CTAHJAPTHBIE KJIACChl OOBEKTHO-OPUEHTUPOBAHHBIX OMOIHO-
TEK, MOJIb30BATHCS CIIPABOYHON CUCTEMOH JUIsl ITOJTy4eHHs] HEOOXOAUMBIX 3HAHHUM.

Buaners HaBbIKAMM IPOTPaMMHUPOBAHUS B COBPEMEHHBIX Cpefax pa3pabOTKH MPOrpaMMHOIO
obecrieyeHus; MH(opMarueil o mpoueccax pa3pabOTKU W KU3HEHHOM IMKJIE Mpo-
IPaMMHOT0 OO€CTeYeHHUsl; HHCTPYMEHTAapHeM Ul pa3paboTKu MporpaMMHOro obecre-
YEHHUs C pa3BUTHIM UHTEP(EHcoM 11 MHOT03a/JauHbIX OMEPAMOHHBIX CUCTEM.



2. CoaepkaHue W PEKOMEHJALMH MO BBINOJHEHHI0 NMPAKTHYECKUX padoT

2.1. M3yuenne Bo3moxkHocTn OC Windows oTo6pakaTh 1aThl B 3aBHCHMOCTH OT SI3bIKO-
BBIX HACTPOEK

3aganue.

Co3zaTh NpUI0KEHUE, KOTOPOE UCIIONB3YET CIEAYIOIUE PECYPChI: CTPOKOBBIN PECYPC, TUKTO-
rpamma, Kypcop Mblliy, rpadpudeckoe n3odpaxenue tuna bitmap. CTpoKOBbIi pecypc HCIOb-
3yeTcs B 3ar0JIOBKE OKHA IPUJIOKEHUS, IMKTOrPAMMA BBIBOJUTCS IIPY MUHUMU3ALMK OKHA, Kyp-
COpP MBIILIM MEHSET CBOM BUJI IIPU ILETUYKE JIEBOM KIIaBUILIEH MBI, a H300pakeHue bitmap uc-
HoJb3yeTcs Ui (POHA OKHA, KOTOPBII MEHSeTCs ITPU LIeTYKe [TPABOI KJIaBUIIEH MBIIIH.
I[HosicHenus1 M yKa3zaHusl.

[Tonasistomee 60abmMHCTBO Windows IporpaMm BKJIIOYAET MHOXKECTBO rpa)uueCcKUX 3JIEMEH-
TOB, UMEHYeMbIX pecypcamu (resources) Windows. [lepeuncnum Buas pecypcoB B Win32 API:
1) MeHIO, 1MaNOTH, MaHEN! YIPABICHUS, aKCEIePaTOPhI;

2) MKOHKHU, OUTOBBIE U300pAXKEHUS, KypCOPBI;

3) cTpokoBbI€ TaOIUIbI, TAOINLIA BEPCUH TPUIIOKEHHUS,;

4) pecypcsl, onpesessieMble pa3padoTYUKOM.

Bce nepeuncnennsie pecypcsl pa3MelaloTes B gatilie pecypcosg, UTo NpeCTaBiseT co0oi oJIHY
U3 CaMbIX XapakTepHbIX ocobeHHocTelr Windows nporpammupoBaHus. IMEHHO ¢ TOMOILIbIO
¢aiinoB pecypcoB OOIBIIMHCTBO MPUIOKEHUH ONpeessieT BU3yaabHbIE 3JIEMEHThI CBOETO MOJIb-
30BaTeIbCKOro HHTEpQeiica — MeHI0, TUaJIOroBble OKHA, HAAMKUCH, pACTPOBbIE H300paKeHUs U
npoyee.

daiinbl pecypcoB, UMEIOIINE pPacIupeHne *.I'C CO3at0TCs [0 U3BECTHBIM ClieLU(UKALIUSAM, B
TEKCTOBOM (popmaTe. ITO MO3BOJISAET CO3/AaBATh (hailsl pecypcoB NPUIIOKEHUS TUO0 BPYUHYIO —
JHOOBIM TEKCTOBBIM PEIAKTOPOM, JIMOO CIIEUAIbHBIM PEJAKTOPOM PECYPCOB, YTO HPEANOYTH-
TesibHEee. 3aTeM 3TOT (ailyl KOMIUIUPYETCS] KOMRUAAMOpom pecypcos. I1onyueHHbIH B pe3ynbTa-
Te (aiii ¢ paciupeHneM *.res qajgee KOMIIOHYETCs ¢ OCTAIBHBIMU YacTsIMU MIPUIOKEHUS — *.0D)j
u *.lib ¢aiinamu, 00pasys equHBINA TBOUYHBIH 00pa3, COACPKAIINIT BBIOIHACMBIN TPOrPaMM-
HbIN K021 M MH(popMaruio o pecypcax. [Ipu aTom B 3aronoske kaxxaoro Windows npuiosxxeHus
bopmupyeTcs cenuanbHas maobauya pecypcog. Ita Tabauna ucnoib3yercs Windows ams mo-
MICKa U 3arpy3KH PECYPCOB B ONIEPATUBHYIO NaMSTh.

X0Ts pecypchl SIBISIOTCS TaHHBIMU M XpaHATCS B €XE (paiie mporpamMmbl, HO pacroyioKeHbl OHU
He B cermMeHTe JaHHbIX (DS), rae xpansaTcs oObluHbIE TaHHBIE UCTIOJIHAEMBIX MOy el. Takum
00pa3oM, K pecypcam HET HEMOCPEICTBEHHOI'0 I0CTYIIa Yepe3 epeMeHHbIe, ONpe/IeTICHHbIE B
UCXOJIHOM TeKCTe Mporpammbl. OHU TOJIKHBI OBITh SIBHO 3arpy’KeHbI U3 €Xe ¢ailyia B maMsTh.
OcHoOBHasi NpUYMHA TAKOTO IIOCTPOEHUS — DKOHOMHUS ONIEPAaTUBHOM NaMsATH. [leficTBUTENBHO,
TPYIHO MPHUIYyMaTh CUTYAILMIO, KOTJIa aOCOiomHO 6ce PECypChbl MOTYT OJJHOMOMEHTHO IIOHA10-
OUTBHCS MPUIIOKEHUIO. A pa3 B K&Kl MOMEHT HY)KHbI TOJIbKO HEKOTOpPBIE, TO 00Jiee pa3yMHO —
HNOATPYXaTh UX MO Mepe HaJOOHOCTH.

HyxHo cka3aTh, 4TO pecypchl He 00s3aTeIbHO T0JKHBI KOMIIOHOBATHCS € UCTIOJHAEMBIM (aii-
JIOM TPUIJIOKEHUS, OHU TaKXKe MOTYT CBOJHUTHCS B OTAEIbHYI0 Oubimoreky DLL. IIpenmyiectBo
ATOTO MOAX0/1a 3aKII0YAETCS B TOM, YTO IPU U3MEHEHHH (hailia pecypcoB He TpedyeTcs nepe-
KOMITMJIMPOBATh BCE MPUIIOKEHHUE, a HY)KHO TOJIbKO 3aMeHuTh DLL ¢aitn. MoxxHO Takxke conpo-
BOXKJIaTh NPUJIOKEHUE HECKOJIBKUMU DLL, npeacTaBisiolMMU peECYpChl Ha Pa3IMUHBIX A3bIKAX.
VIMeHHO Tak MOCTYyNaroT pa3pabOTYUKH MPH CO3AAHNUHU MPUIIOKEHHUS, IPEAHA3HAYSHHOTO JUIs
paboThI B MHOTOSI3BIKOBOM Cpejie.

E1me o1HO MpenMyniecTBO — ¢ TOUKH 3pE€HUSI TEXHOJIOTMH NPOrpaMMHUPOBAHUS — UCIIOJIB30BAHUS
PECYpPCOB COCTOUT B TOM, YTO JIOKAJIM3AIUs IPHIIOKEHUS B 3TOM Cllyyae TpeOyeT HauMEHbIINX
3arpar.
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Menro npuioxxeHus. MeHIo — 3To HanboJiee KOHCEpBaTUBHAS U, OJJHOBPEMEHHO, HanOOJIee Bax-
Has 4acCTh MOJIb30BaTENbCKOTO nHTEpderica. Tpyano Havitu Windows npuioxxeHue, y KoTOporo
OTCYTCTBYET MEHIO, — 3TO CYMTACTCA “JTyPHBIM TOHOM™ Y pa3pabOTYHKOB.

Bupt MmeHt0. OOBIYHO BBIJICNISIOT YE€THIPE BUIA MEHIO:

1. 'maBHOE MEHIO OKHA HJIM MEHIO BepxHero ypoBHs (top-level menu). DTo MeHto npeacrasiseT
cO00¥ TOPU3OHTAIIBHYIO CTPOKY, KOTOpasi PacIioyioskeHa HEMOCPEICTBEHHO 0/T 3ar0JI0BKOM OK-
Ha U COCTOUT M3 HECKOJIBKHMX 3JIEMCHTOB.

2. TTommento (Submenu) mosBIIsieTCs O IIaBHBIM MEHIO MIPU BBIOOPE OJHOTO U3 €r0 3JIEMEHTOB.
3. IlnaBaromiee menro (floating menu). OHo He CBSI3aHO C IIaBHBIM MEHIO, U MOXET OBITh CO3/a-
HO B JIFOOOM MECTe IKpaHa KaK He3aBHCHMOE BCIUIBIBAIOIIIEE MEHIO.

4.V moaaBJIsroIero OOJBIIMHCTBA IIIaBHBIX OKOH MPUIJIOKEHUH B JIEBOW YaCTH 3arojioBKa HaXxo-
IUTCs TUKTOorpamma. 1{emuok MBIIIbIo 10 Hel TPUBOAMT K TOSIBICHHIO CUCTEMHOTO MEHIO
(system menu), KOTopoe MoX0ke Ha MOAMEHIO [IABHOT'O MEHIO MPHUI0KeHuUs. OOBIYHO CHCTEM-
HOE MCHIO BCEX MPHJIOKEHHUIH OJIMHAKOBO, C €r0 IMOMOIIHI0 MO)KHO MUHUMHU3UPOBATh UJIH MaK-
CUMH3HPOBATh OKHO TIPUIJIOKCHUS, IIepeMeniaTh ero u npodee. OJHaKO NPUI0KCHUE UMEET
BO3MOXXHOCTh M3MEHUTh CUCTEMHOE MEHIO, JIOTIOJIHSISL €r0 HOBBIMU CTPOKAMU, HITH YIAJISS CY-
HIECTBYIONIHE.

Bo03MOKHBIE COCTOSTHUS ITYHKTOB MCHIO

1. TITpu BBIOOpE TIYHKTA MEHIO, CTPOKA MHBEPTHPYET IBET. DTO MPUMEHHMO K ITYHKTaM MEHIO
BCEX BUJIOB.

2. ITyHKTBI BCIUIBIBAIOLINX MEHIO MOTYT HAaXOJUThCS B cocTosiHUM ommeuero (checked), mpu
9TOM CJIEBa OT TEKCTa ITYHKTa MEHIO BBICTABIISICTCS CIICIIMATbHAS METKA. DTa METKA MO3BOJISICT
MIOJIb30BATEINI0 Y3HATh O TOM, KaKKe OIIUYU IMPOrPaMMbl BBIOPAaHBI U3 ATOTO MEHIO. [IyHKTHI
TJIABHOTO MEHIO He MO2ym Obimb OMMedeHbl.

3. IIyHKTBI MEHIO MOT'YT HaXOJUThLCS B cocTosiHuu akmuero (enabled), neaxmuesno (disabled) u
Hedocmynno (grayed). IMeliTe B BUIY, YTO IIYHKTBI, IOMEUCHHBIC KAK AKTHBHBIC WJIH HEAKTHB-
HbI€, BBITJISAAT AJIS TOJIb30BATEINS OJIMHAKOBO, a HEJIOCTYIHBIM MyHKT MEHIO BHIBOJIUTCS B CEPOM
IBETE.

Tonpko npu BEIOOPE aKTUBHBIX MMYHKTOB MeHIO Windows TreHepupyeT CoO0IeHu s, TOCTYIato-
mye B QYHKIUIO OKHA, COIEPIKAIIEro 3TO MEHIO.

WTak, KaXkablil MyHKT MEHIO ONpPEeNseTcs TPeMs XapaKTepUCTUKAMU:

1. BueuHuii BUj MyHKTa MEHIO, JPYTUMH CIIOBAaMH — TO, YTO OyJeT 0TOOpakeHO B MEHI0. DTO
MOXET OBITh TNOO CTPOKA TEKCTa, JINOO rpaduuecKuii, TouHee OUTOBBINA 00pa3.

2. ATpuOyT MyHKTa MEHIO, KOTOPBIH ONpeNeNsieT, sIBISeTCs U JaHHbIN MyHKT aKTUBHBIM, He-
JOCTYITHBIM MJIM OTMEUYEHHBIM.

3. YHUKaIbHBINA YHCIOBOM naeHTUUKaTOp, KOTOpblit Windows mocbuiaeT B QyHKIHMIO OKHa,
KOTJ1a M10JIb30BaTelNb BBIOMPAET JaHHbIM MyHKT MEHIO.

Coo0111eHus OT MMyHKTOB MEHIO

IIpu BeI6OpE myHKTOB MeHI0 Windows renepupyeT coobuienne WM_COMMAND. D10 coolIeHne
MOYKHO Ha3BaTh COOOIEHHEM MOJIb30BaTEIbCKOT0 HHTEpdEiica, MOCKOIBKY OHO MOCHIIAETCS
BCSIKUH pa3, KOTJa MoJb30BaTelb YTO-TO BRIOUPAET, YTO-TO MEHSET U Tak Janee. B obuiem ciy-
Yae 3TO COO0IEHNE UMEET apaMeTphI:

WM COMMAND

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

[Tapamerp wEvent nMenyeTcst HOTU()UKAIIMOHHBIM KOJOM MM KOJIOM M3BelleHus. Jiist myHK-
TOB MEHIO OH 8ceeda paBeH Hymo. [Tapamerp wID — 3TO YHUKAIbHOE YHCIOBOE 3HAYCHHE, acCo-
IUMPOBAHHOE C KAX/IBIM 3JIEMEHTOM. B ciyyae MeHI0, OH COIEp>KUT UACHTU(UKATOP MyHKTa
meHro. [Tapamerp hwndCt1 npencraBnsier co00i JeCKpUNTOp OKHA 3JIeMeHTa yrpasieHus. s
MYHKTOB MEHIO OH 8ceeda paBeH NULL.



IIpu BEIOOPE MYHKTOB CUCTEMHOT'O MEHIO TeHEPHUpPYETCs cooOmenne WM_SYSCOMMAND, KOTO-
pO€ UMEET TAKUE YK€ IMapaMeETPBHL.

Hanomuum eme pas, uro coobmenrne WM _COMMAND nocTynaet B ()yHKIHMIO OKHA, KOTJIa ITyHKT
MEHIO yoice 8biOpan. OHAKO peliaeMasi BaMu 3ajaua MOKeT MoTpeOoBaTh 3HAHUS, KAaKOM IyHKT
MEHIO 8b10Upaemcs MOJIb30BATENIEM B HACTOSIINN MOMEHT. J[OIyCcTUM, Bbl XOTUTE TUHAMUYECKU
MEHATh BHEIIHUI BUJ| IIyHKTa MEHIO, KOI/1a M0JIb30BATEb HABOJUT HA HEr0 Kypcop Mbliu. B
5TOM cilydae (yHKIMS OKHa JOJDKHA 00padaThiBaTh cooOmenne WM_MENUSELECT, KOTOpoe
nocrymaer 70 WM_COMMAND u UMEET IapamMeTphI:

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

[TapameTps! Item u hMenu COOTBETCTBYIOT UICHTU(PHUKATOPY U IECKPUIITOPY BHIOUPAEMOTO
MyHKTa MEHI0, a 3HaueHne £Flags coaepKUT (hJIaru COCTOSHUS 3TOTO ITyHKTA.

Co3aHue ri1aBHOrO MEHIO MTPUII0KEHUS

Jlo6aBiieHHE MEHIO K MPOTpaMMe — CpaBHUTEJIBHO MpocTas 3anaya Windows mporpaMMupoBa-
Huda. CTpyKTypa MEHIO IOCTaTOYHO IPOCTO ONPEAEISIETCs B OMMcaHuu pecypcoB. Kaxniomy
MYHKTY MEHIO MPUCBAaNBAETCs YUCIOBON uaeHTudukarop. ObecnieueHne yHUKaIbHOCTH UICH-
TU(UKATOPOB OepyT HaA ceOs COBPEMEHHBIE PEAAKTOPBI PECYPCOB, BaM OCTAETCS MPUIyMAaTh
MHEMOHHMYECKHE HMEHA 3THM HaeHTU(uKkaropam, Hanpumep ID_EXIT.

st co3nanusi MEHIO IPUMEHSIIOTCS TPYU METO/1a:

1. [Ilabon MeHto co3naetcs B (paiiyie pecypcoB MPHIIOKEHHUS, a 3aTEM 3arpyaeTcs MpHu co3/1a-
HUH TJIABHOTO OKHA MPHJIOKEHUSA. DTOT CIIOCOO MOAXOMT JIJIsl CTATHYECKUX MEHIO, HEMEHS F0-
IIUXCS VUM HE3HAYUTEIIPHO MEHSFOIITUXCS B ITPOIIEcCe padOThl IPOrPAMMBI.

2. Menro 6e3 mabiioHa co3aeTcsi TMHaAMUYEeCKH TOJIbKO rpu noMoinu GyHkiuin Win32 APL.
OTOT croco0 MOIXOIUT [ MPUIIOKEHUH, CYIIECTBEHHO MEHSIONIUX BHEIIHUHN BUJ MEHIO, KO-
raa pa3padoTaTh MOAXOSIINNA MA0JIOH 3apaHee He MPEACTABIAETCS BOSMOKHBIM.

3. [[Ta60H MEeHIO MOATOTaBIMBAECTCS HETTOCPECTBEHHO B OTMIEPATUBHOM MAMSTH U C TIOMOIIBIO
CHeIHUalbHBIX QYHKIUN TOIKIIOYAETCS K MPUIOKEHHUIO.

Mp1, mpeuMyIecTBEHHO, OyIeM HUCIONIb30BaTh MepBbIi crocod. Kak Obl10 ckazaHo, Mpexae ueM
MOJKJIFOYUTH MEHIO K IIPUJIOKEHUI0, €r0 HYKHO 3arpy3uTh U3 pecypcos. [locimenoBarenbHOCTh
IEHCTBUI MOXKET OBITH TAKOM:

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

3aMeTHM, 4TO NPHU YKa3aHUH PECYPCOB MIPHUIIOKEHNUS Yallle UCIIOIb3YIOTCS YUCIIOBbIE 3HAUEHUS,
UJICHTHQUIUPYIOLINE PECYPCHI, @ HE CTPOKOBEIE ONMCaHus, HanpuMep, IDR_MAIN MENU. B
3TOM ciy4ae CleyeT HCI0JIb30BaTh Makpoc MAKEINTRESOURCE () s mpeoOpa3oBaHus

ueHTUUKATOPa pecypca B CTpokoBoe onrcanue. [Ipumep 3arpy3ku MEHIO BBITJISIIUT TaK:

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

O6pa6OT‘{I/IK COO6IJ_ICHI/II71 MCHIO HECJIOKCH U MOKCT BBITJIAACTD CIICAYHOIIUM o6pa30M:

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

return 0; }

OyHKIMH U1 pabOThI C MEHIO
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1. Ecnn okHO hWnd npuiioxeHusi UMEET TJIaBHOE MEHIO, TO TOJYYUTh €ro IECKPUIITOP MOKHO C
MTOMOIIBIO (YHKITHH

HMENU hMenuMain = GetMenu (hWnd) ;
3areM MOKHO MOJIYYHUTh JECKPUITOPHI BCEX MOAMEHIO, BbI3bIBasH (DYHKIHIO

HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);
3/1ech LIeJIOUHCIIEHHOE 3HaueHne nPos u3mensierca ot 0 1o nMenu-1, rae nepemenHas nMenu
0003Ha4YaeT KOJIMYECTBO MOAMEHIO. Y3HATh 3TO 3HAUEHHE MOKHO C TOMOIIbIO0 YHUBEPCAIbHOMN
byHKIIUN

nMenu = GetMenultemCount (HMENU hMenu),
KOTOpasi BO3BpAILlaeT KOJIUYECTBO AJIEMEHTOB B 17000M MEHIO, a HE TOJILKO B IJIABHOM.
2. JIns mOoTHOM 3aMEeHbl MEHIO Y TJIABHOTO OKHA MPHJIOKEHUS HY>KHO BOCIIOJIb30BaThCs (DYHKIU-
e

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),
KOTOpas MO3BOJIAET NPUKPENUTh K OKHY hWnd HOBOE MEHIO ¢ JECKpUIITOPpOM hMenuNew.
B sToMm ciydae “crapoe” MeHIo TpeOyeTcsi pa3pyluTh BEI30BOM (QYHKIIUU
DestroyMenu (hMenu) . Eciu ke MEHIO IPUKPEIUIEHO K OKHY IIPU CO3/1aHUU ITOCIIEIHETO
(cM. mpuMep mpeabIayero myHkra), Windows aBToMaTH4eCKH pa3pyIIUT TAaKOE MEHIO MPH 3a-
KpBITHH OKHA.
3. I3MeHUTh COCTOSTHUE IMMYHKTa MEHIO C UASHTU(HUKATOPOM UID MOXKHO C TOMOIIBbIO BBI30BA
byHKIIII

EnableMenultem (hMenu, uID, uEnable);
ITapameTrp uEnable MOXET IPUHUMATh OAHO U3 CICAYIOLIMX 3HAYCHUN:
MF DISABLED (nenocTynHo), MF_ENABLED (axTuBHO) Win MF _GRAYED (HEIOCTYIIHO
OTMEUYEHO CEPHIM IIBETOM). DTO 3HAYEHHUE JIOJKHO OBITh 00BEAUHEHO C KOHCTAHTOM
MF _BYCOMMAND, eciu napamerp ulD 3a1aeT uieHTH()UKATOP MEHIO, THOO0 C KOHCTAHTOH
MF BYPOSITION, cciu ulD 3a7aeT HOMEp IO3UIIMU B MCHIO.
4. Ecnu BBl U3MEHSIETE COCTOSIHUE KaKOT0-THO0 MYHKTa 21asHo20 meHto okHa hWnd, To crienyeT
BBITIOJTHUTH MIEPEPUCOBKY MEHIO BBI30BOM (DyHKITHH

DrawMenuBar (hWnd) ;

[TepepucoBbIBaTh TOJIMEHIO HE TPeOYETCs, MOCKOJIBKY 3TO Aenaercs Windows aBTOMaTUYECKH
[IPY Ka)KIOM BBI30BE IIOAMEHIO.

5. Ilporpammubiit uHTEpdeiic Win32 conepKuT 1Be yHUBEpCcalbHbIe PYHKIIUU

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

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

nepBasi 3 KOTOPIX BO3BPALIAET MOJIHYIO HH(OPMAIIUIO O ITyHKTE JF000Tr0 MEHIO, a BTOpasi —
MO3BOJISIET COBEPILUTH BCE HEOOXOAMMBIE OIEepalluy ¢ ’TUM MyHKTOM. [lapamerp uItem sBis-
eTcs MO3UIMEN B MEHIO, €CITU IIePEMEHHAs £ByPosition UMEET HEHYJIEBOE 3HAUCHHE, JINOO UIECH-
TU(UKATOPOM — B IPOTUBHOM ciaydae. VcuepnbiBaroliee OMUcaHue Mojiel CTpyKTyphl
MENUITEMINFO Bbl MOXeETe HAlTH B J1t000# cripaBouHOM cucteme no Win32 APL

2.2. Pa3paboTka KaJbKyJSTOpPa AaT Ha ocHoBe filetime popmaTa

3ananue. Co3naTh NPUIIOKEHHE, TTO3BOJISIIONIEE BHIBOJIUTH TEKCT B pabouyro 00JacTh OKHA,
TEKCT BBIIaBaTh Pa3IUUHBIM [[BeTOM. Heo0X0a1MMo OTClIeANTh NOSBICHUE B OYEPEIN CIIEAYIO-
mux coobmenuit: WM_CREATE, WM_DESTROY, WM_PAINT, WM_MOVE, WM_SIZE.

IHosicHeHus M yKa3aHHU4.



Coznanne riaaBHOTO oKHA. Co3/1aHKE TIIAaBHOTO OKHA MPUIIOKEHUS POU3BOIUTCS BHI30BOM
¢yakun CreateWindow () uinu CreateWindowEx ().
st maorux ¢pyakuuii Win32 API comepkuT 1Ba BapraHTa, P TOM OJIMH U3 HUX UMEET Cy (-
¢ukc Ex. VIMeHHO TociIeTHrE SABIAIOTCS UCTUHHBIMU Win32 GyHKIIUSIMH, UX UCIIOJI30BAHUE
npeanoututenbHee. ynkuuu 6e3 cydhdukca, kak mpaBuio, yHaciaeaoBaHbl u3 Winl6 u He sB-
nstotest 32-x paspsaaabiMu. Kpome toro, hupma Microsoft mpeaynpexaaer, 4To OHa MOXKET Ipe-
KpaTUTh MOJJICPKUBATH TaKue QYHKIIUU B OyIYIIEM.
Kpatko ykaxxem 3HaueHus mapameTrpoB ¢pyHkinu CreateWindowEx () (nmosHyro uHdopma-
IO O TTapaMeTpax MOKHO HaWTH, HAIIpUMEP, B CIIPABOYHOM cucTemMe Kommnuisitopa VC++):
DWORD dwExStyle jnomnosjHHTENbHbBIE CTHIN OKHA, ONPEACIIAIONINE, TJIaBHBIM 00pa-
30M, BHJT 00paMJIeHUs OKHA,

LPCTSTR MMS 3apETUCTPUPOBAHHOTO paHee KiIacca OKHA,

lpClassName

LPCTSTR TEKCT 3arojJI0BKa OKHA;

lpWindowName

DWORD dwStyle OCHOBHBI€ CTUJIM OKHA, ONPEEISIOIINE €r0 BHEIIHUNA BUI.

int x, y, KOOPJIMHATHI JIEBOTO-BEPXHETO YIJIa OKHA, €ro HIMpHHA U BBICO-

nWidth, Ta. 3a0aI0TCs B IIUKCENAX;

nHeight

HWND JeCKpUIITOp poautesbekoro okHa uinu NULL s okOoH BepxHe-

hWndParent ro ypoBHS (IJIABHBIX OKOH);

HMENU hMenu JECKPUIITOP MEHIO IIPUIIOKEHUA. Eciiu MEHIO OTCYTCTBYET, TO
NULL;

HINSTANCE JIECKPUIITOP 3K3EMILISIpa MPUIIOKEHNUS, ITOJYYEeHHOTO Yepes Ma-

hInstance pamerp WinMain();

LPVOID lpParam ykasarenb Ha JOMOJHUTEIbHYIO HHPOPMAIIHIO, aCCOIUMPOBAH-
HYIO C JaHHBIM OKHOM. He ncnosb3yercs, Kak MpaBuiio, o3To-
My NULL.

B Windows noanepxuBaercst cTporast uepapxusi OKOH, IIPH 3TOM Kad#cooe OKHO JOJKHO YeMy-
a100 MpHUHAJUIEKATH, T.€. UMETh POJUTEIHCKOE OKHO. EMMHCTBEHHBIM HCKIIIOUEHUEM SIBIISIETCS
crienuanbHoe OkHO ToJ HazBaHueM “DeskTop”, koTopoe co3gaercs onepanoHHON CUCTEMOMN
npu ee crapte. Ha 3ToM okHe pacrionararorcsi Bce BUuUMble 00bekThl camoit Windows. Korna
BbI YKa3bIBaeTe HyJIeBOE 3HaueHue 111 hWndParent, 570 03Ha4aeT, YTO UCTUHHBIM POJIUTEIb-
ckuM okHOM Oyzet “DeskTop”.

B Windows cyiecTByIOT mpu 0CHO8HbIX cmuisi OKOH:

- TJIaBHBIE OKHA ITPUJIOKEHUM UMEIOT CTuilb WS_OVERLAPPEDWINDOW. Kak npaBuiio, oHu
pacrionaratorcst Ha “DeskTop” 1 UMEHyIOTCS OKHAMU BEPXHETO YPOBHS;

- BPEMEHHBIE OKHA UMEIOT CTUIIb WS_ POPUPWINDOW. OHM IpUHAAJIEXKAT MIABHBIM OKHAM
NPUIIOKEHUN U CIY>KaT OOBIYHO JUTSI BBIBOJA KakoW-m1060 nHpopmanuu. TUTHYHBIN TpuMep —
JIMaJIOTOBBIC ITAHEIIN;

- I0YEepHHE OKHA, UMeromue cTuib WS_CHILD, He MOTYT OBITh IIEPEMEILEHBI 32 TPAHUIIBI POJIM-
TEJIbCKOr0 OKHA. TUIMYHBIN IPUMED — DIIEMEHTHI YIIPABICHUS [UAaI0TOB.

Bepnemcs k Touke (6) Ha Hamelt cxeme. Eciii co3jaHne OKHa BBIITOJIHEHO YCHENTHO, (QYHKITUS
CreateWindowEx () Bo3Bpawaer ero aeckpunrop. Ilox neckpunropom okHa ciegyer NOHU-
MaTh YHUKAaJIbHOE, B paMKaX OIEPallMOHHON CUCTEMBI, 3HAUEHHUE, KOTOPOE aCCOLMUPOBAHO C
KaKJIbIM OKHOM. FIMEHHO 4epe3 3TOT JECKPUIITOP IMPOU3BOAATCS BCE ONEPALUU C KOHKPETHBIM
OKHOM.

B s10i1 Touke Windows, B cBoeM sifipe, CO3/1a€T nepCoOHANbHYI0 04epedb coobueHUll ISl TOIBKO
4TO cO37AaHHOro okHa. Cro/ia onepanuoHHas cuctemMa OyAeT oMeIaTh COOOIIEHUs, apecoBaH-
HBIC TAaHHOMY OKHY.
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st Toro, yToOBI OKHO MOSIBUJIOCH HA SKpaHe HY>KHO BbI3BaTh yHKIHMI0O ShowWindow (hWnd,
nCmdShow) , KOTOpas IPUHUMAET 3HAYEHHUE IECKPUNTOPA OKHA U NTapaMeTp, NepeIaHHbIA ye-
pe3 3aroioBok WinMain () . [Tocne 3Toro, Mbl 3actaBiisieM OKHO [IEPEPUCOBATH CBOE COAECPIKHU-
Moe, obpamasch Kk Gpyakiunn UpdateWindow (hWnd) , koTopas momeraer cooOmieHne
WM_PAINT B o4epe/ib coo011IeHnii okHa hWwnd.

[{uxi 06paboTKH COOOIIEHUT.

KiroueBas Touka kaxaoro Windows nmpuitoskeHus: — UK 00paboTku coodmennii. Kak oH pa-
6oraet?

Oynkuus GetMessage () MOCTOSHHO MPOCMATPUBAET OUEPEIb COOOIICHHI U, €CIIM OHA ITyCTa,
HE JIeJIaeT BO3Bparta, a nepenaet ynpasienue Windows. [lpunoxkenue HaxoauTCs B COCTOSSHUU
MIPOCTOS UJTH, KaK TOBOPSIT, B cOCTOSTHUU “idle”. Ho Kak TOJIbKO B 04epe Iy MOSBISETCS CO00-
nieHue, GetMessage () 3amnojaHsAET COOTBETCTBYIOIIKE OISl CTPYKTYphl MSG, yAasieT 310
cooO0IlleHrE U3 OUepeId U BO3BPAILACT HeH)legoe 3HaueHue. B 3Tom ciyyae roBopsT —
GetMessage () BeiOupaet coobuienue u3 ouepenu. [locie storo, ynpasieHue nepenaercs
¢byuknuu DispatchMessage (&msg), KOTopas epechliaeT yKa3aTreab Ha 3al0JHEHHYIO
paHee cTpyKTypy MSG o6patHo sinpy Windows. OnepanioHHasi cucreMa OJI0KUpyeT
DispatchMessage () u BbI3bIBacT OKOHHYIO (DYHKIHIO (YKa3aTelnb Ha HEe U3BECTEH
Windows) ¢ mapameTpaMu, COOTBETCTBYIOLIUMHU MOJSAM CTPYKTYpbl MSG. DyHKIIMS OKHA BbI-
MOJIHSET ACUCTBUA, KOTOPBIC BbI YKa3aiu (WU HE yKa3aiH) Juis 00paboTKU JaHHOTO CO00IIIe-
Hus. [locie sToro pyHkuusa okHa Bo3BpainaeT ynpasienue Windows, KoTopasi, B CBOIO ouepe/ib,
Jenaet Bo3BpaT u3 DispatchMessage () . [Ipunoxxenne Bo3Bpamaercs K Hayaly [UKJIa
while, T.e. BHOBb BXOJUT B QyHKINIO GetMessage (), 0XKHaas CIeIyIOIEero CoOOOImeHusl.
Tax mpogomkaercs 10 Tex 1op, MOKa B o4epeau cooduieHuii He nossutcss WM_QUIT. B sTom
ciaydyac GetMessage () BO3BpalllacT H)aegoe 3HAUCHUE, IUKI while 3akaHuyuBaercs, U Npu-
JI0’KEHHE 3aBEpIIACTCS.

[Tukn 06paboTku cooOLIeHUH U GYHKIUS OKHA paboTaroT nocneaoBarenbHo. [loka ¢pyHkuus
OKHA MPOBOJUT 00pabOTKy TEKyIIero cooduieHus, GpyHkuus GetMessage () He MOXKET BbI-
OpaTh Apyroe cooOIeHne, BCleACTBUE OJOKMPOBKH 1MkIIa B DispatchMessage () . 3Hauur,
MPEKIe YeM MeperTH K 00paboTKe CIeAYIOMEro coo0meH s, PYHKIINS OKHA 3aKOHYHUT 00pa-
00TKY MpeAbIayIIero. DTO CIPaBeUIUBO AJIsI ACHHXPOHHBIX COOOIICHHM, HO MOXKET OBITh Hapy-
HIEHO Il CHHXPOHHBIX.

OyHKIMSA OKHA — BTOpast KiltoueBas Touka Kaxjaoro Windows npunoxxenusi. Ot Toro, o6padot-
YUKH KaKHX COOOIIEHUH BBl IPEAYCMOTPUTE B OKOHHOM MpOIeAype, 3aBUCUT ITOBEICHUE BAIIETO
npuiIokeHus. MoXXHO cka3atb, 4To 01H0 Windows NpuiIoKeHne OTJINYAeTCs OT IPYroro TOJIbKO
HalOJIHEHUEM OKOHHBIX (yHKUUH. Bes “xu3Hb” Bariel mporpaMMel onpeaenisercs GyHKIue
OKHa.

Kak y»xe Ob110 cKa3aHO, GYHKIUS OKHA SBJISeTCS QyHKIMEeH 00paTHOro BbI30Ba, YTO MOTUEPKH-
BaeTcs Mmakpocom CALLBACK B ee 3arofioBke. [lapameTpbl pyHKIINU 6ce20a COOTBETCTBYIOT
IIEPBBIM YETHIPEM IOJISIM CTPYKTYpbl MSG. 3aMETHM, YTO AECKPUIITOP OKHA NEPENAETCS IEPBBIM
napaMeTpoM, CIIeI0BaTeIbHO HET HEOOX0IMMOCTH 3alIOMUHATD €T0 B INI00ATBbHON epeMeHHON
BO BpEMs CO3J1aHHs OKHA.

[TepBbIii mapameTp GYHKIMU OKHA MOAYEPKHUBAET TOT (PaKT, 4TO JaHHAs QyHKIUA OyaeT oociy-
KHUBATh 6ce OKHA, CO3/IaHHBIC HAa 0a3e JaHHOTO KJlacca, OTINYasi OJJHO OKHO OT JIPYTOro IO €ro
YHUKAJIbHOMY JIE€CKPUIITOPY.

Hama nepBast pyHKIIMS OKHA BECbMa IIPOCTa — OHA MEPEAAET BCE MOCTYIAIOIINE COOOIICHUs Ha
00paboTKy 1Mo yMosI4aHu1o, BeI3bIBas pyHKIM0 API DefWindowProc (). OxHako kajcooe,
naxe camoe npocroe Windows npuiiokeHue J0IKHO 00paboTtats coobuienre WM _DESTROY,
KOTOpPOE MOCTYIAeT B ouepeIb coodIieHuil, korna Windows paspyiaer Baiie OKHO, YTO, B CBOIO
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ouepeib, SIBISETCS CIEICTBUEM HaXKaTHsl MOJIb30BaTEIEM KHOMKHU 3aKpbITHs OKHAa. CTaHaapT-
HBIM OTBETOM Ballleld OKOHHOHM ()YHKIIUU OJDKHO ObITh oOpamienue k APl pyrakmmm
PostQuitMessage (), KOTOpas [OMeIlaeT NocjieIHee A IPUII0KEHUsI COOOIIeHNE
WM_QUIT B ouepelb COOOMIEHMH. DTO, KaK MBI YK€ 3HAEM, IPUBOIUT K 3aBEPLICHHIO LIUKJIA B
WinMain (). [Tapamerp Qpynkuuu PostQuitMessage () 0ObIYHO HE UCIIOJIB3YETCS U paBEH
HYJIIO.

Takum oOpazom, g cozganuss Windows npuiioKeHus Bbl 00513aTENbHO JTO0KHBI HAITKCATD JIBE
¢byHKIIMKM — WinMain () u WinProc ().

Oynkuus WinMain () mpoBOAMT PErUCTPALIMIO Kilacca OKHA, CO3JJaeT INIaBHOE OKHO MPHIIOKe-
HUS U 3aIyCKaeT UK 00pabOoTKH COOOIIECHMIA.

OxonHas ¢pyHkius WinProc () onpenenseT noBeJeHue MPUIoKEeHHs U JOJKHAa 00pabaThiBaTh
cooOmenne WM_DESTROY, Kak MUHUMYM, YTOOBI 3aBEPIIMThL UK 00pabOTKK COOOIIECHNI B
WinMain ().

O06paboTtka cooOIIeHNI B OKOHHOW (DYHKITUH.

Kak Obu10 OTMEUEHO B MpeblaylieM paszene, nopeaeHue Windows npuiioKeHus OnpeeseTcs
oOpaboTunkamu cooOmieHuii B pyHKuu okHa. O TOM, Kakie OCHOBHBIE COOOIIEHUS MOTyYaeT
OKOHHasl PyHKIIMS, KaK UX HY)KHO 00pabaThiBaTh, U Oy/€T MOCBSIIEH JaHHbIN pa3nen. Her Hu-
KaKoil HeoOX0IMMOCTH 00pabaThIBaTh abcoatomuo éce coodenus Windows. Bbl JOKHBI BbI-
SIBUTb IJIaBHBIE JIJIS1 BAIIETO KOHKPETHOTO MPUIIOKEHHS U CKOHLIEHTPUPOBATHCS HA HUX.
Kaxxgoe nomyyaemoe OKHOM cOO0IIeHNE HASHTU(DUIIUPYETCS HOMEPOM, KOTOPBI CONEPIKUTCS
BO BTOPOM IapaMeTpe OKOHHOM MPOLEaYyphl, a JOMOIHUTENbHAs HH(OPMALIUS — B TPETHEM U
YETBEPTOM.

Ecnu oxonnast pyHkuus oOpabateiBacT cOOOIIeHHE, TO €€ BO3BpAlllaéMbIM 3HAUEHUEM, KaK Ipa-
BUJIO, OyZIeT HyJeBoe 3HaueHue. IMEHHO Tak Hy)KHO TMOCTYIAaTh, €CIU B U3JIaraéMoM HUKE Ma-
Tepuale He MPUBOAUTCS AOMOJHUTEIBHBIX CBEIEHUI O KOJIE BO3BpaTa u3 00paboTyHKa.

Bce coobuienusi, He 06pabaTbiBaeMble OKOHHON TIPOIEAYPOH, TOMKHBI TTepeiaBaThesl (yHKITUN
Windows DefWindowProc () . Takoit Mmexanusm no3Boisier Windows npoBoauTh 00paboTKy
COOOIIIeHN OKHA COBMECTHO ¢ TipuiiokeHueM. [Ipu aToM, 3HadeHue, Bo3BpaiiaeMoe GpyHKInen
DefWindowProc (), 10JKHO ObITh BO3BpAIllaéMbIM 3HAUCHHMEM OKOHHOW MPOIEeTyphI.
Tunuaseli BUA QYHKIIMK OKHA MBI pACCMOTPEINHU B MIPEbIAYIIEM pa3iee.

HanomuuMm, 4T0o yHKIIHS OKHA MOTy4aeT COOOIIEHHE U3 IBYX UCTOYHUKOB: U3 IIUKIA 00padoT-
KU cooOuieHnit 1 HenocpeacTBeHHo oT Windows. M3 nukiia 06paboTku cooOIIeHNH MOCTyNaoT
BCE aCHHXPOHHBIE COOOIICHMsI, HAlpUMep, COOOIIEHHS KIaBHATYPHOTO BBO/Ia, COOOIIEHUS O
NepeMenIeHUIX U HAXKaTUAX KJIaBUIII MBIIIIH, a TaKKe coo0IIeHus coObIThii TaitMepa. Henmocpea-
ctBeHHO Windows BbI3bIBaeT (DYHKIIMIO OKHA B BHJI€ PEAKIINN HA CHHXPOHHBIE COOOIIIEHHUS.

Coznanne okua WM_CREATE

370 nepBoe coobIeHre, KOTOpoe noyryyaeT GyHKIUs OKHA. ETo 0c0OeHHOCTh B TOM, YTO OKOH-
Hast Qynkuus nomydaeT WM_CREATE TOIBKO 00uH pas 00 6036pama ynpapaeHus U3 QyHKIMN
CreateWindowEx (). 3T0 03Ha4yaeT, YTO OKHO CO3/1aHO HE JI0 KOHIIA H, CIeI0BATEILHO, OUe-
penb coobmennii eme orcyrcTByeT. OTcrofa caeayer BhIBOJ, 4To coobmenne WM _CREATE siB-
JSIeTCS CAHXPOHHBIM M MTOCHUTAETCS, MUHYS LUK 00pabOTKU COOOIEHHH, KOTOPBII TakxkKe erle
He 3amyiieH. [Tockonbky coo0IIeHue MockUIaeTCst 10 TOro, Kak OKHO CTaHOBUTCS BUIMMBIM, BbI
MOYKET€e UCIOJIb30BaTh €ro /Ui KaKOro-Tubo “1oco3aanus’ OKHa, HallpuUMep, AJIsl CO3aHMs J10-
YepHHUX OKOH. B 3TOM ciryyae BaM MOKeT MOHAA00UThCS HHPOPMAIUS U3 CTPYKTYPbI
CREATESTRUCT, yka3aTelb Ha KOTOPYIO Ilepefaercs yepes napamerp 1Param.

Ecnu 06paboTunk cooOuienus Bo3Bpauiaert (-1), co3naHue riaaBHOro OKHa npekpamaercs. Eciu
00paboTuynk coobieHus Bo3Bpaiaet 0, co3ganue oKHa MPOJOIDKACTCS, U PYHKITUSA
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CreateWindowEx () BO3BpallaeT JECKPUIITOP HOBOTO OKHA. B aTOM ciydae, mydmim pere-
HHMEM BbIXOza 3 WM_CREATE OyneT nepeaada ynpapieHHs Ha 00pabOTKy 10 yMOJIYaHHIO.

Onpenenenne pazmepa okHa WM SIZE
310 BTOpOE cOo00IIEeHNE, KOTOpOe ModyvaeT (GyHKIUS OKHa rocie co3aanus. Kpome toro, oHo
MOCTYIAET BCAKUM pa3, KOTa MOJIb30BaTelb YK€ U3MEHUI pa3Mephbl OKHa (B OTJIMYHE OT
WM_SIZING, KOTOPOE CHTHAIHM3UPYET O TOM, YTO HOJIb30BATENb MEHAET pa3mephl okHa). Co-
oOL1eHue rnepeaaeTcs yepe3 ouepeib COOOIIEHUH.
Windows npuioxeHnue, Kak mpaBujio, He 3HAET 3apaHee pa3MepoB cBOUX OKOH. K Tomy ke B
0001 MOMEHT 3TH pa3Mepbl MOXKHO U3MEHUTh, HAIlpUMeEp, Ipu oMoy Meim. [loatomy npu-
JIO’)KEHUE JIOJKHO OBITh TOTOBBIM K TAKOMY U3MEHEHHIO.
JlononHuTtenpHbIe TapaMeTpbl COOOIEHUSI HECYT MH(POPMAIIHIO O HOBBIX pa3Mepax OKHa U O
croco6e, KOTOPBIM OHO U3MEHUJIO pa3Mep, a UMEHHO: wParam coo0I1aeT o crocode n3MeHEeHHUs
paszmepoB. OcoOblii MHTEPEC NPEACTABIAIOT 3HaYeHus SIZE MAXIMIZED u
SIZE MINIMIZED, 4YTO JacT BO3MOXKHOCTh OPIraHH30BaTh COOCTBEHHYIO 00pabOTKY CHTYalui,
KOI'Ja OKHO pacIlaxHyTO Ha BECh IKPaH WJIM MUHUMU3UPOBAHO. Milajiiee ciioBO IapaMerpa
1Param cooOmiaer o0 HOBOI MUPHUHE KIMEHTCKOM YacTH OKHA, a CTapIliee CII0BO —0 HOBOM BbI-
CoTe.
Tunnunoe ucnonszosanue WM_SIZE — 0CBUIKA OKHOM caMOMy ce0e COOOIIEHNS O IEPEPHUCOB-
K€ TOJIbKO U3MEHEHHOI yacTH okHa. Kak 3To cienarh — Mbl pacCCMOTPUM B CJIEIYIOIIEM cO00IIIe-
HUU.
Mgt Toro, 4ToOBI aBTOMATHUECKU MTEPEPUCOBBIBATIACH 8Cs KIIMEHTCKAs 4YaCTh OKHA MPU U3MEHE-
HUM €T0 Pa3MEPOB, IIPU PETUCTPALIMU KJIacCa OKHA OIIPEIEIUTE 0JIe CTUJIeh: we . style =
CS_HREDRAW | CS_VREDRAW;
Hy»XHO 3aMeTUTh, 4TO Y3HATh TEKYIIUE pa3Mephl KIIMEHTCKON YaCTH OKHa B JTF0OOM 00paboTuH-
K€ MOXHO BbI3BaB (pyHkimio API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpas 3aIloiHsAeT o CTpyKTypsl RECT 11 OKHa ¢ JecKpunropom hWnd.

OTtob6paxenue coaepxxkumoro okHa WM_PAINT

O6paboTka coobmenns WM_PAINT kpaiine BaxxHa Juisi Windows nporpamMmuposanus. HyxHo
HOMHUTB, YTO B MYJIBTUIIPOTPAMMHOMN ONEPALMOHHON CUCTEME B JIF00OH MOMEHT MOKET MOTpe-
60BaThCsI MEPEPHCOBKA JII00O0T0, 1aXke HEaKTUBHOIO OKHa. IIpoiie Bcero 3To MOXKHO clienaTh,
COCPEOTOYUB BCIO pabOTY 1O OTPUCOBKE B OJTHOM MECTE, KOTOPBHIM U SIBJISIETCS 00paboTUUK
cooOmennss WM_PAINT. OT0 COOOLIEHHE CUTHAIM3UPYET OKHY, YTO BCs €ro pabouas 001acTh
WM HEKOTOpas ee 4acTh CTAHOBUTCS HenelcTBuTenbHOM (invalid), u ee ciemyer nepepucoBaTh.
351eCh HY’KHO MOSCHUTb, YTO OKHO pa3feisieTcs Ha HEKJIMEHTCKYIO U pabouyro (KIHEHTCKYIO)
obnactu. K HEKJIMEHTCKOM YacT OTHOCUTCS 3arojIOBOK OKHA U ero oOpamienue. [lepepucoBka
3TOH obsactu — 3a00ta Windows, OCKOJIBKY ONEPAIMOHHAS CUCTEMA “3HAET” O CTHIISAX KaXKI0-
ro OKHa, a OHU TO U OIIPENEISIOT, YTO HY’KHO HAPUCOBATh B HEKIIMEHTCKOM 4acTh. Best BHYTpeH-
HSISl 4aCTh OKHA OTHOCHUTCS K KJIIMEHTCKOM 00J1acTH, BOT €€ TO IEPEPUCOBKY BbI U JIOJIXKHBI 3a1po-
rpaMMHUpOBaTh B 00padoTunke WM_PAINT, nockoabKy Windows He MOXKET 3HaTh, YETO XOYET
KaKJIbII IIPOIPAMMMCT.

Crnyyan renepanuu coobmenus WM_PAINT
[lepeuncnuM OCHOBHBIE CUTYAIlUU, KOTJIa KJIMEHTCKas 00JIaCTh CTAHOBUTCS HEACHCTBUTEIBHOM.
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— Ilpu co3nannm OKHA HENEHCTBUTENbHA BCA €ro padodas obmacts. CooOmenne WM_PAINT
MOMEIIAeTCsl B OYepelb COOOLIEHWM, KOrja MPHJIOKEHHE BbI3bIBACT  (DYHKIUIO
UpdateWindow ().

— VBenuyeHue (HO HE yMEHbIIIEHHE!) pa3MepoB OKHa, B CTUJIE Kjlacca KOTOPOro 3adaHbl (ia-
ru CS_HREDRAW u CS_VREDRAW, NpHBOJMT K TOMY, 4TO BCA paboyas 00NacTh TaKkKe
CTAHOBUTCS HeAeHCTBUTENbHOU. OnepanuoHHas cUCTeMa BCJEJ 332 3THM IOCBUIAET B Oye-
penb coobmenne WM_PAINT.

— Ilonp30oBaTenb MUHUMHU3HPYET OKHO MPOTPaMMBbI, & 3aTEM BHOBb BOCCTAaHABIMBAET €0 10
npexkHero pasmepa. OnepanuoHHasi CHCTEMa HE COXPaHseT coaepKUMoe padoueit o0nactu
Ka)KI0r0 OKHa, MOCKOJIBKY B rpauuecKoi cpejie 3To ObUI0 Obl CIMIIKOM HakjiIaaHo. Bmecto
storo Windows oOBSIBISICT HEIEHCTBUTEIBHON BCIO KIMEHTCKYIO O0JIaCTh OKHA, a 3aTeM
OKOHHas Ipoueaypa noiydaet coodmenne WM_PAINT u cama BOCCTaHABIMBAET COJIEPIKH-
MO€ OKHa.

— Bo Bpemst nepemerienus okon Windows He COXpaHseT Ty 4acTh OKHA, KOTOpasi epeKphIBa-
eTcs Apyrumu okHamu. Koraa ke 3Ta yacTh mo3xe oTKpbiBaetcsa, Windows BHOBb OTMEYaeT
3Ty 00JacTh KaK HEACHCTBUTENBHYIO, a QPYHKIUS OKHA IOIydaeT coobmenne WM _PAINT
JUIL BOCCTAHOBJIEHUSI COJIEPKUMOTO OKHA.

— Ecnu npu 06paboTke m000ro coodiieHus: Tpedyercs U3MEHUTh COJIEP)KUMOE OKHA, TO MPHU-
JIO)KEHUE MOKET OOBSBUTH JHOOYI0 00JIACTh COOCTBEHHOTO OKHA HENEHCTBUTENBHON MHpu
nomouy ¢pyskiuu InvalidateRect (), a 3atem coobmuts Windows, 4To HEOOXOIMMO
MepPEepUCOBaTh Ty YacCTh, BbI3BaB (yHKIMI0 UpdateWindow ().

Oynkuus InvalidateRect () o0OBsiBICHA CIAEAYIOIIUM 00pa3oOM:

void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
[lepBblil mapaMeTp — IECKPUNTOP OKHA, 1JI1 KOTOPOIo BBINOIHAETCS onepanus. Bropoil — ykasa-
TeNb Ha CTPYKTYpY THa RECT, ONpeaesioulyo MpsiMOYTOJIbHYIO 00J1aCTh, OIEKAIIYI0 00-
HoBieHUI0. Ecnu ykazatens paBeH NULL, BCsl KJIMEHTCKas 00J1acTh OOBSBISETCS HEIEHCTBU-
TenbHOU. TpeTuit mapameTp yka3piBaeT Ha HEOOXOAMMOCTh CTHpaHus (hOHA OKHA, €CIIU OH 3a/1aH
kak TRUE, ()OH OKHa MOJUIEKUT CTUPAHUIO.

Ocob6ennoctb coodumenns WM_PAINT

ITepBas ocobeHHOCTL cO0OmEHHss WM_PAINT COCTOMT B TOM, YTO OHO ABJISETCS HU3KOIIPUOPH-
TeTHbIM. OnepaliioHHas CUCTEMa IIOMEIAET €ro B oYepe/ib COOOLIEHNH TOIBKO TOr/1a, KOr/ia
TaM HET JIpyTux HeoOpaOOTaHHBIX COOOIEHUH.

Bropas ocobenHoCTh — cooOmenne WM_PAINT aKKyMyJIUPYETCS CUCTEMOM. DTO 3HAYMT, YTO
€CJIM B OKHE 00BsIBIIEHBI HECKOJIBKO 001acTe, mouexanux 0OHOBIECHHIO, TO IPUIIOKEHHE TT0-
JIy4aeT TOJBKO OJHO cooOmmenne WM _PAINT, B KOTOPOM ONpPEAENEHA CyMMapHas HEAEHCTBH-
TeJIbHas 00JIaCTh, OXBATHIBAIOIIAsl BCE YKA3aHHBIE YACTH.

[TpaBuna o6pabotkn WM_PAINT
O6paboTka coobmenns WM_PAINT scec0a HAUMHAETCA C BbI30Ba QyHKIMK BeginPaint (), a
3aKaH4YMBaeTcs — BbI30BOM (pyHKIMM EndPaint ().
Oyuknusa BeginPaint () umeer npoToTH:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)
IlepBbIil mapaMeTp — IECKPUIITOP OKHA, @ BTOPOH — yKa3arelb Ha cTpyKTypy PAINTSTRUCT,
HOJIs1 KOTOPOM cofiepKaT HHPOpMaIIKIo, TIOJIE3HYIO 7S TPOBECHUS TPOPECCHOHATBHON OTpH-
COBKH B paboueiil obnactu okHa. Tak, nojne RECT rcPaint npejacraBiser NpsiMOYrojibHUK,
OXBaTBIBAIOIINI BCe 00J1aCTH OKHA, TpeOyromue nepepucoBku. OTpaHUYNB CBOM JI€HCTBUS MO
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PHCOBAHHUIO TOJIBKO 3TOM MPSMOYTOJIBHON 001aCThIO, IPUIIOKEHUE, HECOMHEHHO, YCKOPSIET
MPOLECC IIEPEPHUCOBKH.

ITpu oOpaboTke Bri30Ba BeginPaint (), Windows 00HOBISET [HiIH He 0OHOGsem, STO 3aBH-
CHUT OT MOCJIEeIHEro napaMerpa, ¢ KOTOpbsIM Oblila BbI3BaHa (pyHKIUS InvalidateRect ()
nepen 3TuM| (GoH paboyeit 06J1aCTH ¢ MOMOIIBI0 KUCTH, KOTOpasi YKa3blBajlach MPU PErUCTPaLluU
kiacca okHa. [lone £fErase crpyktypsl PAINTSTRUCT yKa3bIBaeT MPOM3BEIICHO JIU MepeKpa-
nMBaHue (poHa KIMEHTCKOW 00JaCTH UM HEeT. 3HaHHUE ATOT0 MOKET ObITh MOJIE3HBIM, YTOOBI HE
JieJ1aTh MOBTOPHOM 3aKpacku B 00paboTUHKE.

Bo3BpaiaembiM 3HaueHneM BeginPaint () sBiseTcsa JECKPUNITOP KOHTEKCTA YCTPOMCTBA.
OTOT IECKPUNTOP HEOOXOAUM ISl BBIBOJIA B pabouyro 001acTh TeKCTa U rpaduKu. 3aMeTUM, 4TO
IIPU UCIOJIb30BAaHUU JAHHOTO AECKPUIITOPAa KOHTEKCTA YCTPOKUCTBA MPUIIOKEHHE HE MOXKET pU-
CoBaTh BHE KJIIMEHTCKOI o0sacTu.

Oynkuus EndPaint (), npuHuMaronias Te xe napaMeTpsl, 4to U1 BeginPaint (), BeINOJIHS-
€T 00s3aTENbHOE OCBOOOKIECHUE NECKPUIITOPA KOHTEKCTa ycTpoiicTa. O0paboTunk WM_PAINT
3aKaHYMBAETCS BHI3OBOM ATOW (DYHKITUU.

OtpucoBka BHe WM_PAINT

Oynkiun BeginPaint () u EndPaint () ucnons3yrorcs moivko B 00paboTunKe
WM_PAINT. HyxHO BOCIIOIb30BaThCs ApyruMH QyHkuuamu Win32 API, ecnu BameMy npuio-
JKEHHIO TPEOYeTCs IMOJy4UTh KOHTEKCT YCTPOMCTBA KIIMEHTCKOM 001acTn okHa 6ve WM_PAINT.
[TpuMmepHBIii (hparMeHT TaKoro KoAa AOJKEH BBITJISAETh CIASAYIOIUM 00pa3oM:

// TOoJNy4nuTh KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauyu C OECKPUITOPOM KOHTEKCTa
// n ero ocBoBOXIeHME

ReleaseDC (hwWnd, hDC);

[Tocne momy4eHust KOHTEKCTa U BBIMOJTHEHUS KaKUX-JIM0O omeparuii, ero 00s13aTeIbHO HYKHO
0CcBOOOIUTH TIocpencTBOM GyHKINM ReleaseDC ().

CucreMHble METPUKHT
MeTtpHku cucTeMHBIX KOMIOHEHT Windows MOXHO ONPEeNuTh MPH MOMOIIH (PyHKIHH
int GetSystemMetrics (int nIndex)
EnuHCTBEHHBIN apryMeHT 3TOH (QYHKIUH 3a/1aeT apaMeTp, 3HaueHHe KOTOPOro He00X0AUMO
OTpeNieNnTh. 3HaueHHe TpeOyeMoro napamMmerpa BO3BpalaeTcs JaHHo! (QyHKIHeH.
Jnist orpeiesieHust TOro Uil MHOTO KOMIIOHEHTA B 3arojIoBOUHBIX (aitnax Windows uMmerorcs
KOHCTAHTHI ¢ npedukcom SM . 311ech EPEYHCIICHBI HEKOTOPBIE U3 HUX:
SM_CXCURSOR, SM_CYCURSOR — 1m1pHHa 1 BbICOTa Kypcopa.
SM_CXICON, SM_CYICON — mipHHAa U BbICOTA ITMKTOTPAMMBI.
SM_CXSCREEN, SM_CYSCREEN — pa3peuieHIe dKpaHa.
SM_CYCAPTION — BbICOTA 3aroJIOBKa OKHa.
SM_CYMENU — BbICOTa O/IHOM CTPOKHU B IIOJIOCE MEHIO.
SM_CYHSCROLL — BBICOTa TOPU30HTAILHOM ITOJOCHI IIPOKPYTKH.
SM_CXVSCROLL — MIMPHHA BEPTHKAIBHOM MOJIOCHI IIPOKPYTKH.

Omnpenenenue pacnonoxenus okia WM_MOVE

IIpu obcyxnennn coobumenns WM_SIZE OblJI0 NOKa3aHO, KaK CIIENyeT ONPENENATh Pa3MEPhI
OKHa. Jlpyras BaskHas 3a7ja4ya — ONPEJEIICHUE PACIIONIOKEHU OKHA HA DKPAHE.

IIpu 3asepuwenuu iepeMenieHNs OKHA €ro QYHKIH I0ydaeT cooOmenne WM_MOVE (B oT/H-
yhe OT cooOmennss WM_MOVING, KOTOPO€ IOCTYNAET 60 6pems IIEPEMELIEHHs), @ BMECTE C HUM
— HOBBIE€ KOOPJMHATHI OKHA B I1apaMeTpe lParam:
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xPos LOWORD (1Param)
yPos = HIWORD (lParam)

JIJ1s1 OKOH, UMEIOIIUX CTUIIU WS_OVERLAPPED u WS_POPUP, KOOPJIMHATHI OTCYUTHIBAIOTCS OT
BEPXHETO0 JIEBOro yriia 5kpana. [lis oxon ctujist WS_CHILD 5TH KOOPAMHATBI OTCUUTHIBAIOTCS
OT BEPXHETO JIEBOTO yrjla BHYTPEHHEH 001aCTH POIUTEIHCKOTO OKHA.
B m060m 06paboTunke, a He ToJAbKO B WM_MOVE, MOKHO y3HAaTh PAcIoJIOKEHUE OKHA Ha DKpa-
HE C MOMOIILI0 QYHKITUU

GetWindowRect (HWND hWnd, RECT* lpRect)
KOTOpast 3al0JIHAET OISt CTPYKTYphl RECT TEKyIIMMU KOOPAUHATAMH OKHA C JECKPUIITOPOM

hWwnd.

2.3. Ilouck HyTEﬁ NMpepbIBaAaHUA NIPpoUECCa KOMUPOBAHUA JAaHHBIX 3HAYUTEJIBHOI'0 o0bema

3aganue. Co3nath NpUIOKeHHe, B paboueil 0061acTi OKHA KOTOPOTO BBIBOAUTCS H300pakeHNE
NepeIUIeTeHHBIX M0J0COK. LIInprHa MOI0COK U PacCTOSHUE MEXK/TY MOJIOCKAMU JIOJKHO OBITh
paBuo h. Mcionp3oBath coobmenre WM _SIZING, npensarcTBysl yMEHBIICHUIO Pa3MEpOB OKHA
J0 MUHUMAJIBHO 3aJJaHHBIX.

IlosicHeHust M yKa3aHU.
310 BTOpOE COOOIICHNE, KOTOPOE TOTydaeT (PyHKIHS OKHA 1mociie co3aanus. Kpome Toro, oHO
MOCTYIAET BCAKUM pa3, KOT1a M0JIb30BaTENb YK€ U3MEHUI pa3Mephl OKHA (B OTJINYHUE OT
WM_SIZING, KOTOPOE€ CUTHAIM3UPYET O TOM, YTO I0JIb30BaTEIb MEHSET pasMephl okHa). Co-
oO11IeHre TIepeaaeTCs uepe3 ouepeib COOOIICHUH.
Windows npuiiokeHue, Kak MpaBuiio, HE 3HAET 3apaHee pa3MepoB cBOMX OKOH. K Tomy e B
JT000i1 MOMEHT 3TH pPa3Mepbl MOXKHO H3MEHHUTH, HAIPUMEP, TP TOMOIIU MbIH. [ToaTomy npu-
JIO’)KE€HUE JIOJKHO OBITh TOTOBBIM K TAKOMY H3MEHEHHUIO.
JlononHuTenbHBIE TApaMETPbl COOOIIEHUSI HECYT MH(POPMAIIMIO O HOBBIX pa3Mepax OKHa U O
crocobe, KOTOPhIM OHO U3MEHUIIO pa3Mep, a UMEHHO: wParam coo0I1aeT o0 crnocode n3MeHEeHHUsI
pasmepoB. OcoObIl MHTEPEC NMPEACTABIAIOT 3Ha4eHUsd SIZE MAXIMIZED u
SIZE MINIMIZED, 4TO Aa€T BO3MOXHOCTb OPTaHU30BaTh COOCTBEHHYIO 00pabOTKy CHUTYyaIHH,
KOI'Zla OKHO pacnaxHyTO Ha BECh IKpPaH WIM MUHUMU3UPOBAHO. Mitajiee CioBO mapameTpa
1Param coo0miaer o HOBOH MMPHUHE KIIMEHTCKOM YacTH OKHA, a CTapIlee CI0BO —O0 HOBOM BbI-
coTe.
Tunuunoe ucnonp3oBanre WM_SIZE — IOCBUIKA OKHOM CaMOMY cebe cooOIIeHHsI O TIePEePUCOB-
K€ TOJIbKO U3MEHEHHOM yacTh okHa. Kak 310 caenarb — Mbl pacCMOTPUM B CJIEIYIOIIEM cO0O01IIe-
HUU.
Jl1s Toro, yToOBI aBTOMAaTHUECKH NIEPEPUCOBBIBATIACH 8Cs KIIMEHTCKAs 4YacTh OKHA MPU U3MEHe-
HUU €r0 pa3MepoB, IPU PETUCTPALIMH KJIacCa OKHA ONPEIEIUTE M0JIe CTUIEH: we . style =
CS_HREDRAW | CS_VREDRAW;
HyxHO 3aMeTHTBh, UTO Y3HATH TEKYIHNE Pa3Mephl KIIMEHTCKON YacTH OKHA B JIFOOOM 00paboTyu-
K€ MOKHO BbI3BaB QyHKIMi0 API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpas 3aIloHAET M0Jsd CTPYKTYphl RECT 111 OKHA ¢ neckpunropoM hWwnd.

2.4. Oco0eHHOCTH 3aXBaTa 0JIOKOB NAMATH 00J1ee 0JJHOr0 Meradamra
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3ananue. Co31arh NMPUIOKEHKE, B paboueil 00J1acTH OKHAa KOTOPOTO BRIBOIUTCS cTpoka "I pa-
¢uk ¢pynkimn Cos(X) Ay X ot -2*1 1o 2* n" u n3o0paxkenue 3toro rpaduka. [Ipu nsmenenun
pa3MepoB OKHa pa3Mep U300paxkeHus rpaduka J0KHO MacITabUpOBaThCSL.

IHosicHeHus1 M yKa3aHus.

OrobOpaxenue coaepxkumoro okna WM_PAINT

O6paboTka coobmenns WM_PAINT kpaiine BaxxHa Juisi Windows nporpamMmuposanus. HyxHo
MOMHHTb, YTO B MYJITHIIPOTPAMMHOMN OMEPAIMOHHON CHCTEME B JIF0OOH MOMEHT MOKET MOoTpe-
OoBaTbhCA MEPEepUCOBKA JIIOOOTO, J1aXke HEaKTUBHOTO OKHA. [Ipoliie Bcero 3To MOKHO clienarh,
COCPENOTOYUB BCIO pabOTy MO OTPUCOBKE B OJTHOM MECTE, KOTOPBIM U SIBJIIETCS 00paboTUnK
cooOmenuss WM_PAINT. OT0 COOOLIEHHE CUTHAIM3UPYET OKHY, YTO BCs €ro pabouas 001acTh
WJIM HEKOTOpas €€ 4YacTh CTAHOBUTCS HeACHCTBUTEILHOM (invalid), u ee ciemyeT mepepucoBarh.
3/1ech HYXHO MOSICHUTb, YTO OKHO Pa3/eiaeTcs Ha HEKIMEHTCKYIO U pabouyto (KIMEHTCKYIO)
obnactu. K HEKJIMEHTCKOI YaCcTH OTHOCUTCS 3arojIOBOK OKHA U ero oopamienue. [lepepucoska
3TO# 00acTu — 3a60Tta Windows, TOCKOJIBKY OIeparmoHHasi CUCTEMA “3HAET” O CTHIIAX KaXKI10-
ro OKHa, a OHU TO U ONPENAEIIAIOT, UTO HY’KHO HAPUCOBATh B HEKIMEHTCKOM yacT. Bcst BHyTpeH-
HSIs1 YacTh OKHA OTHOCHUTCS K KIIMEHTCKON 00J1acTH, BOT €€ TO IEPEPUCOBKY BbI U JJOJIKHBI 3aIPO-
rpaMMHUpOBarTh B 00padoTunke WM_PAINT, nockoabKy Windows He MOXKET 3HATh, 4ETO XOYET
KaQ)K]IbIil IPOIPaMMHMCT.

Crnyyan renepanuu coodmenus WM_PAINT
[lepeuncnuM OCHOBHBIE CUTYallUU, KOTJIa KJIMEHTCKas 00JIaCTh CTAHOBUTCS HEACWCTBUTENBHOM.

— Ilpu co3maHuu OKHA HEACHCTBUTEIbHA BCA ero padouas oosactb. CoobuieHue WM_PAINT
MOMEIIAeTCsl B OdYepelb COOOLIEHWH, KOrja MPHIOKEHHWE BbI3BIBACT  (YHKIIHIO
UpdateWindow ().

— VBenuyeHue (HO HE yMEHbIIIEHHE!) pa3MepoB OKHa, B CTUJIE KJlacca KOTOPOro 3aAaHbl (ra-
ru CS_HREDRAW u CS_VREDRAW, NpMBOJMT K TOMY, Y4TO BCA pabouas oOJNacTh Takxke
CTAHOBUTCS HeAeMCTBUTENbHOM. OnepanuoHHas cucTeMa BCJed 3a 3THUM MOCBUIAET B Oue-
penb coobmenre WM_PAINT.

— Ilonp30Barens MUHUMU3UPYET OKHO IPOTrPaMMBbl, a 3aTEM BHOBb BOCCTAHABIIMBAET €r0 10
npekHero pasmepa. OmnepalmoHHasi cUcTeMa He COXpaHseT coAepKuMoe padoueit o0mactu
Ka)KI0r0 OKHa, TOCKOJBKY B rpauuecKoi cpejie 3To ObUIO OBl CIMIITKOM HakiaaHo. BmecTo
stroro Windows OOBSABISET HEAEHCTBUTENHLHON BCIO KIMEHTCKYIO OOJIACTh OKHA, a 3aTeM
OKOHHas IpoLeaypa noiydaer coodmenne WM_PAINT u cama BOCCTaHABIMBAET COJEPKH-
MO€ OKHa.

— Bo Bpemst nepemertiennst okoH Windows He COXpaHseT Ty 4acTh OKHa, KOTopasi epeKphIBa-
eTcs Apyrumu okHamu. Koraa ke Ta yacTh mo3xe oTKkpbiBaetcsa, Windows BHOBb OTMEYaeT
3Ty 00JaCTh KaK HENCHCTBUTENBHYIO, a (QYHKIHUA OKHA IOIydaeT coobmenne WM _PAINT
JUISL BOCCTaHOBJICHUS COAEPKUMOTO OKHa.

— Ecnu npu 06paboTke m000ro coodiieHus: Tpedyercs n3MEHUTh COJIEP)KUMOE OKHA, TO TPHU-
JIO)KEHUE MOXKET OOBSBUTH JIOOYIO 00JACTh COOCTBEHHOTO OKHA HEJICHCTBUTENHHOW MpH
nomoinu ¢pyakiuu InvalidateRect (), a 3atem coobmute Windows, 4To HEOOXOIUMO
MePEepUCOBATh ITY YaCTh, BbI3BaB (yHKIMIO UpdateWindow ().

Oynkuus InvalidateRect () 00BsBICHA CIASAYIOMINM 00pa3oM:

void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
HepBLIﬁ nmapaMeTp — AECKPHUIITOP OKHA, IJIA KOTOPOI'O BBIIIOJTHACTCS OIl€panus. Bt OpOfI — yKa3za-
TEJIb Ha CTPYKTYpY ThUlla RECT, onpeaeasaioiyro IpsIMOyToOJIbHYIO 06J’IaCTB, IIOJJIC)KAITYTO 00-
HOBJIeHUIO. Eciu yKasarenb paBeH NULL, BcS KIUEHTCKas 00J1aCTh OOBSBIISACTCS HEACHCTBU-
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TenpHON. TpeTuii mapameTp yKa3bIBacT Ha HEOOXOUMOCTh CTUPaHUs (hOHA OKHA, €CJIA OH 3aJ1aH
kak TRUE, ¢OH OKHA TOJICKUT CTUPAHHIO.

Ocob6ennoctb coodmenuss WM PAINT

IlepBas ocobeHHOCTL cO0OmEHHss WM_PAINT COCTOMT B TOM, YTO OHO SABJISETCS HU3KOIIPUOPH-
TeTHbIM. OniepalinoHHasi cucTeMa MOMENIAaeT ero B ouepe/ib COOOIEHUI TOIBKO TOT1a, KOraa
TaM HeT APYTuX HeoOpaOOTaHHBIX COOOIIECHHUH.

Bropas ocobenHocTh — coobmenne WM_PAINT aKKyMyJIUPYETCS CHCTEMOM. DTO 3HAYMT, YTO
€CJIM B OKHE OO0BSBJICHBI HECKOJILKO 00JIacTel, Mo ieKaux 0OHOBICHUIO, TO MPUIIOKEHHE 110~
JIy4aeT TOJBKO OJHO cooOmenne WM _PAINT, B KOTOPOM ONpPEAENEHA CyMMapHas HEACHCTBH-
TebHast 00J1aCTh, OXBATHIBAIOIIASl BCE YKA3aHHbBIC YaCTH.

[IpaBuna o6pabotkn WM PAINT
O6paboTka coobmenns WM_PAINT scec0a HAUMHACTCA C BbI30Ba QyHKIMK BeginPaint (), a
3aKaH4MBaeTCs — BbI30BOM QyHKIMHU EndPaint ().
Oynkuusa BeginPaint () uMmeeT npoTOTHIL:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)
[lepBblil mapaMeTp — IECKPUNTOP OKHA, @ BTOPOI — yKa3arellb Ha cTpyKTypy PAINTSTRUCT,
0JIsE KOTOPOM cozepkat nH(GOPMALIKIO, TTOJIE3HYIO AJIsi TPOBEACHUS MPOPECCHOHATBHON OTPHU-
COBKH B paboueit o0nactu okHa. Tak, mone RECT rcPaint npeacraBiser npsiMOYTOJbHUK,
OXBAaTBIBAIOIINI Bce 00J1aCTH OKHA, TpeOyrolue nepepucoBku. OrpaHu4YuB CBOU ACHCTBHS 110
PHCOBAHHUIO TOJIBKO 3TOM MPSMOYTOJIBHON 001aCThIO, IPUIIOKEHHE, HECOMHEHHO, YCKOPSIET
MPOLIECC IIEPEPUCOBKHU.
[Tpu 06paboTke BhI30Ba BeginPaint (), Windows oOHOBIISIET [WIIK He 0OHOG5em, ITO 3aBU-
CHUT OT MOCJIeIHEro apaMeTpa, ¢ KOTOpbsIM Obliia BhI3BaHa (pyHKIUS InvalidateRect ()
nepen 3TuM| (GoH paboyeit 06IacTH ¢ MOMOIIBI0 KUCTH, KOTOpasi YKa3blBajaach MPU PErUCTPALlUU
Ki1acca okHa. [lone fErase cTpykTypsl PAINTSTRUCT yka3bIBacT IPOU3BEICHO JIM IIEPEKpa-
mBaHue (poHa KIMEHTCKOW 00JIacTH UM HEeT. 3HaHHUE ATOTO MOKET OBITh MOJE3HBIM, YTOOBI HE
JIeNaTh TOBTOPHOU 3aKpacku B 00pabOTUHKE.
Bo3sspaiaemsiM 3HaueHreM BeginPaint () sBisIeTCS JECKPUNITOP KOHTEKCTA YCTPOKUCTBA.
DTOT IECKPUNTOP HEOOXOAMM [Tl BBIBO/IA B pabouyro 001acTh TeKcTa U rpaduKu. 3aMeTUM, 4TO
IIPY UCIIOJIB30BAHUU JAHHOIO JIECKPUIITOPA KOHTEKCTA YCTPOMCTBA MPUIIOKEHUE HE MOXKET PU-
COBaTh BHE KIIMEHTCKOI o0sacTu.
Oynkuusa EndPaint (), npuHUMaromias Te ke napaMerpsl, uto 1 BeginPaint (), BeIIOJIHS-
€T 00s13aTENbHOE OCBOOOKIEHUE NECKPUIITOPA KOHTEKCTa ycTpoiicTa. O0paboTunk WM_PAINT
3aKaHYMBAETCS BHI30BOM ITOU (DYHKITUH.

OtpucoBka BHe WM_PAINT

Oynkuuu BeginPaint () u EndPaint () ucmonb3yroTcs moivko B 00paboTunke
WM_PAINT. HyxHO BOCIIOIb30BaThes ApyruMu QyHkuuamu Win32 API, ecnu BameMy npuio-
’KEHHIO TpeOyeTCs MOJyYUTh KOHTEKCT YCTPOMCTBA KIIMEHTCKOM 001acTn okHA 6He WM_PAINT.
[TpumepHBIii (hparMeHT TaKoro KoAa A0JKEH BBITIISAETH CIEAYIOIUM 00pa3oM:

// TOJIyuMThL KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauun C OECKPUITOPOM KOHTEKCTAa
// n ero ocBoboxmeHMue

ReleaseDC (hWwnd, hDC);

[Tocne monmy4eHust KOHTEKCTA U BBIMOJTHEHUS KaKUX-TMOO omepauii, ero 00s13aTeIbHO HYKHO
0CcBOOOIUTH TIOcpecTBOM GyHKINKN ReleaseDC ().
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2.5. Ilpuem u mepeaayva JaHHBIX HA OCHOBE 0JIOKHPYEMbBIX COKETOB

3aganue. Co3aTh NpUIOKEHUE, B OKHE KOTOPOTO MPHU HAKATUU KIIABUII-CTPEIIOK BBIBOJIUTCS
MapuIpyT, 3aJaBaeMblid moJjibzoBaresieM. [locie Haxxatus knasuiu "Enter" nmo 3aganHHoMy Map-
HIPYTYy ONpeeseTcs KpaTyallliuii MyTh, KOTOPBIM BHIBOAUTCS JPYTUM I[BETOM.

IHosicHeHus1 M yKa3aHus.

Apxurekrypa Windows, OCHOBaHHasl Ha COOOIIEHUSX, UeallbHa AJis pabOThI C KJIaBHATYpOH.
[TpunokeHne y3HaeT 0 HaXaTHsIX KJIABULI IIOCPEICTBOM COOOIICHH, KOTOPbIE MOCHLIAIOTCS
OKOHHOH nponeaype. Koraa nonap3oBaTenib HaXKUMAET U OTITYCKAaeT KJIABUIIY, JIpaiiBep KiaBua-
Typsl niepenaet 3ty uadopmanuio B Windows, KoTopasi COXpaHseT JaHHYI0 HH(POPMAIUIO B
cucmemHol ouepeou coodbueHull, a OTTyJja — B OUepelb COOOIIEHUN OKHA MPUIOKEHUS.

Ho kakoro okaa? OTBeT — OKHa, UMEIOIIETO oKyc 8600a. CMBICI 3TOTO ABYXCTYIIEHYATOrO
mpolecca — COXpaHeHHe COOOIIEHUI B CUCTEMHOM o4yepei COOOLIeHHI U JalbHeNIas ux mne-
penaya B ouepeab COOOIICHHM MPUIIOKEeHHs — B CUHXpoHM3aluu. Eciy nonb3oBarens Ha)KUMaeT
KJIABUIIM KJIABHATYPHI ObICTpEE, YeM MPUIIOKEHHE MOXKET 00pabaThiBaTh MOCTYHAIOIIYIO HH-
dopmaruto, Windows coxpansieT H”HPOpPMAIIUIO O JOTMOJTHUTEIbHBIX HAXKATUAX KIABHII B CHC-
TEMHOU o4epean COOOIIECHUN.

OnaHO U3 JOTOMHUTETBHBIX HAKATUH MOXKET OBbITh NMepeKiItodeHreM (hokyca BBOJa Ha JPYTyIO
nporpaMmy. 3Ha4UT HHPOPMAIIUIO O MOCIEAYIOUNX HAXATHIX CIelyeT HApaBIsATh OKHY APY-
TOro MPUJIOKECHHUS.

HmenHO TakuM 00pa3oM OlepaloHHas CHCTeMa KOPPEKTHO CHHXPOHU3HPYET COOBITHS KIIaBHUa-
TYpBI.

Jist oTpaxxeHus pa3TuYHbIX COOBITHH K1aBHaTypbl, Windows mochliaeT mporpaMme BOCEMb
pa3iauuHbIX cooOmmeHui. [Ipunoxkenus BrojiHe MOTYT UTHOPUPOBATH MHOTHE U3 HUX. Kpome
TOT0, B OOJILIITMHCTBE CIYyYaeB B 3TUX COOOIICHHUSIX OT KJIABHATYPhI COACPKUTCA 3HAUUTEIBHO
0oJIbIIIe 3aKOIMPOBAHHON HHGOPMAIUH, YeM HYKHO MPHUIIOKEHHUI0. 3aJI0T YCIEIIHON paboThI ¢
KJIAaBUATYPOU — 3TO 3HAHHE TOT0, KAaKue COOOIIEHUS BAXKHBI AJIsl IPUIIOKEHUS, a KaKue HeT.

®DoKyc BBOJIa U aKTUBHOE OKHO
KnaBuatypa nomxHa pa3aensTbes MeXAY BCEMH MPUIOKEHUSIME, paboTatorumu mog Windows.
HexoTopsie mpuioxeHus MOTYyT UMETh OOJIbIIIe OJJHOTO OKHA, M KJIaBHATypa JOJKHA Pa3AeNaTh-
Csl MEXTy ’TUMH OKHaMHU B paMKaxX OJHOTO U TOTo ke npuinoxenus. Korna Ha kiaBuatype Ha-
’KaTa KJIaBHIIA, TOJIBKO OJIHA OKOHHAsSI MPOIIeTypa MOXKET MOIYUUTh coobiieHue 06 3toM. OKHO,
KOTOpOE B HACTOSIIIIEE BPEMS MOJIyUaeT BCEe KIIABUATypHBIE COOOIIECHNUS, UMEHYETCSI OKHOM,
UMEIOIUM poKyc 6600a.
Konnenmus ¢okyca BBoa TECHO CBsA3aHa ¢ KOHIENINEH akmusHoz2o okua. OKHO, IMEIoIIIee
doxyc BBOAA — 3TO MO0 aKTUBHOE OKHO, JIMOO OUEpPHEE OKHO aKTHBHOTO OKHA.
OnpenenuTh aKTUBHOE OKHO JJOCTATOYHO MPOCTO:

— Windows BBIZEISET 3aroJI0BOK aKTUBHOI'O OKHA;

— €CIli Y aKTUBHOTO OKHA BMECTO 3arojioBKa HMEeTCsl pamMKka auanora, To Windows BbeiienseT

ee;
— €CIli aKTUBHOE OKHO MUHUMHU3HPOBaHO, TO Windows BBIIENSIET TEKCT 3ar0JIOBKA B MaHEIU
3a71a4.

Ecnu akTHBHOE OKHO MUHUMHU3HUPOBAHO, TO OKHA ¢ (hoKkycoMm BBoja HeT. Windows mpoaoikaer
CJIaTh MPOrpaMMe COOOIIEHUS KJIaBUATYpPhI, HO 3TH COOOIICHUS BRITIISIAT HHAUYE, YeM cooOIe-
HUSl, HAPABJICHHBIC AKTUBHBIM U €Ille He MUHUMU3UPOBAHHBIM OKHAM.
Mosxno 00pabaTeIBaTh cooOmEeHNs WM _SETFOCUS 1 WM_KILLFOCUS, uTOOBI ONPENEIUTh
KaKoe OKHO UMeeT (OKYC BBOJ/A, OJTHAKO 3TH COOOIICHHS HOCAT YUCTO MH(DOPMHUPYIOIINI Xa-
paxtep. [Iporpammusiii uarepdeiic Windows conepkut nBe QyHKIUH, TO3BOJSIONINE Y3HAThH
WM U3MEHHUTH OKHO, Biajieromiee (hokycoM BBojIa, — GetFocus () u SetFocus ().
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['enepanust KJ1aBUATypHBIX COOOIICHUIA

CooOmuieHusi, KOTOpble MPUIIOKeHHE motydaeT oT Windows 0 COOBITUSX, OTHOCALIUXCS K Kila-
BHATYpE, pa3anvaroTcs Ha annapamusie (keystrokes) u cumeonwvhsie (characters). Takoe moso-
JKEHUE COOTBETCTBYET JBYM IIPEJICTABICHUSM O KiIaBuarype. Bo-nepBbIX, KjIaBuaTypy MOXKHO
cuuTath HabOpoM KiaBull. B ki1aBuatype umeercs TOJIbKO O/1HA KiaBuina <A>. Haxatue u oT-
MyCKaHHUE 3TOW KIJIABUIIH MPECTABIAIOT cOO0H anmapaTHbie cOObITHS. Bo-BTOPBIX, K1aBuaTypa
TaK)Ke SBJISIETCS YCTPOMCTBOM BBOJIA, TEHEPUPYIOIIUM OTOOpakaeMble CUMBOJIBL. KiaBura <A>,
B 3aBUCUMOCTH OT cocTosiHus kiaBui <Ctrl>, <Shift> u <CapsLock>, MokeT cTaTh HCTOYHH-
KOM HECKOJIbKMX CUMBOJIOB. OOBIYHO, 5TUM CUMBOJIOM SBJIIETCSI CTPOYHAas, JIaTUHCKas ‘a’. Eciu
e HaxkaTa kiasuia <Shift> wnu ycranosnen pexum <CapsLock>, To 3TUM CUMBOJIOM SIBIISIET-
cs iportricHas ‘A’. Ecnm ke HaxkaTa kinaBuma <Ctrl>, aTum cumBosiom Oynaet <Ctrl+A>.

Jlis codetaHuil IByX amnmapaTHbIX COOBITHI, KOTOpbIE FTEHEPUPYIOT OTOOpaXKaeMble CUMBOJIBI,
Windows noceiiaeT nporpaMMe u anmnapaTHblie, 1 CUMBOJIbHbIE coo0enus. Hexkotopblie Kia-
BUIIN HE TEHEPUPYIOT CUMBOJIOB. DTO TaKue KJIaBUIIH, KaK KJIABHILIU NEPEKIIOUeHUs, PYHKINO-
HaJbHbBIE KJIABHUIIN, KJIABUIIH YIIPABICHHUS KypCOPOM U CHEIHAlIbHbIE KIIaBUIIU, HATIPUMED,
<Insert> u <Delete>. JInsa Takux knaBum Windows BbIpaOaThIBA€T TOJIBKO aIlapaTHBIE CO00-
HICHHUS.

AnmapartHble COOOIICHHS

Korna nons3oBarens HaxxumaeT kiiaBuinry, Windows rmomemiaeT B o4epeab OKHa, UMEIOIIETro
(oxyc BBOIA, 1MO0 cooOmeHre WM _KEYDOWN, 1160 coobmenne WM_SYSKEYDOWN. Korna xe
KJaBMIIa otiyckaercsa, Windows noceuiaer B ouepennb 1bo coobmenne WM_KEYUP, 1160 co-
o01ieHne WM_SYSKEYUP. CooOmenns WM_SYS... BBIPA0ATHIBAIOTCS NP HAXKATUU KJIABHIII B
COYETAHUH C KIaBUIIen <Alt>.

Hrak, WM_KEYDOWN 1 WM_KEYUP 5T0O HCCUCTEMHBIC alllapaTHbIC COOOIIEHNS , 4 CHCTEMHBIE —
WM_SYSKEYDOWN u WM_SYSKEYUP.

OOBIYHO COOOIIIEHHUS O HAKATHH U OTITYCKAHUU TOSABIAIOTCS Mapamu. OHAKO, €CIIH MMOJIb30Ba-
TeJb OCTaBUT KJIABHIIY HAXATON TaK, 4TOOBI BKIIOUMICA aBTOMOBTOP, TO Windows mockliaeT
OKOHHOM Tpoueaype cepuio coobmennii WM_KEYDOWN niu WM_SYSKEYDOWN U 10.16K0 00HO
cooOiienue WM_KEYUP wiu WM_SYSKEYUP, KOTJa B KOHIIE KOHIIOB KJIaBUIIIA 6yneT OTIIyHie-
Ha. ANmapaTHble COOOIIEHUS KIaBHUATYPHI SIBISIFOTCS ACHHXPOHHBIMH COOOIICHHUSIMH, U CTAHO-
BATCS B OU€pe/lb COOOIIEHUH OKHA.

CucreMHBbI€ anmapaTHble COOOIICHUS

WM_SYSKEYDOWN u WM_SYSKEYUP — CUCTCMHbIC annapaTHbIC coo0mienus 0olee BaXXHBI 1A
Windows, uem amst mpunokeHui. ITH cOOOIIECHHS TeHEPUPYIOTCS MTPH HAXKATUH KJIABHIII B COUYe-
TaHuU c kiaBuiied <Alt>. OHU BBI3BIBAIOT OMIIMU MEHIO IPOTPAMMBI UJIM CUCTEMHOTO MEHIO,
WJIH UCTIONIB3YIOTCS I CUCTEMHBIX (DYHKIIMI, TAKUX KaK CMEHA aKTUBHOTO MPUIIOKESHHUS 110
<Alt+Tab>.

[TporpaMMbl OOBIYHO UTHOPHUPYIOT CUCTEMHBIC alllapaTHBIE COOOIIECHUS U TIEPEatoT X B
¢yukuio DefWindowProc () . OkoHHas mpolieaypa B KOHIIE KOHIIOB MOTy4aeT APYrue co-
OOIIeHMSI, SIBIISIOIINECS PE3YIbTATOM ITHUX alMapaTHBIX COOOIIEHUI KI1aBUATYpPbI, HAIPUMED,
BBIOOp MEHIO.

Ecnu npunoskenne npoBoauT 00paboTKy CHCTEMHBIX amapaTHBIX COOOIIEHHH, MOCIe ITOTO
obs3amenvHo niepenaBaiite ux B DefWindowProc (), uto6s Windows Moria ucrnoib30Bath
9TH COOOIICHHSI B CBOUX 1eNsX. Eciu 3Toro He caenaTth, TO MPOUCXOAUT NOIHASL OIOKUPOBKA
6cex onepayuii ¢ Kiapuiei <Alt>.
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HecucremHubie anmapaTHbie COOOIIECHUS

Jlns1 KmaBuII, KOTOPhIE HAKMMAIOTCS U OTIYCKAIOTCS 0€3 ydacTus KiIaBuIu <Alt>, reHepupyroT-
Cs1 HECUCTEMHBIE COOOIIIEHUS WM_KEYDOWN nWM_KEYUP. [IpunoxeHnue MOKET UCII0JIb30BATh
WJIM HE MCIOJIb30BaTh 3TH COOOIIECHHS KJIABUATYPhl. ITO HE BIMIET Ha padOTy ONeparuoHHON
CHUCTEMBI, MOCKOJBbKY Windows UX TOJIHOCTBIO HTHOPUPYET.

burtoBbie o mapamerpa 1Param

J71s Bcex — CUCTEMHBIX U HECUCTEMHBIX — allllapaTHBIX COOOIEHUN KIaBUaTyphl 32-X pa3psaHas
nepeMeHHas 1Param, nepefaBaeMasi B OKOHHYIO ITPOLIEYPY, COCTOUT U3 CIEIYIOIIUX MOJeH:
butsl | 3Hauenue

00-15 |cuerunk moBTOpeHUH (repeat count);

paBEH YMCITy Ha)aTui KiaBuiy. B 6onpmmHCTBE citydaeB 1. OHAKO, €ciiu KIIaBU-
IIa OCTACeTCsl HAKATOW, a OKOHHAS MPOIIeAypa HEIOCTaTOYHO ObIcTpa, 4ToObI 00pada-
TBIBAaTh 3TU COOOIICHHUS B TEMIIE aBTOMIOBTOpa, TO Windows 00beqiHSIET HECKOIBKO
anrmapaTHbIX COOOIICHUH O HAKATHH KJIABUIIHU B OJJHO COOOIICHUE H COOTBETCTBEH-

HO YBCJIMYHUBACT CUCTUHUK HOBTOpeHHﬁ. HpI/I OTIIYCKAaHHH KJIABUIHN CUCTUUK BCCraa
1.

16-23 | ckan-kox OEM (Original Equipment Manufacturer scan code);
KOJI KJIaBUATYPbI, TEHEPUPYEMBIM amapaTypoil KOMIIbIOTEpa.
[Tpunoxxenus Windows 00bI4HO UTHOPHPYIOT ckaH-ko11 OEM.

24 | ¢nar pacmmpenHoii kiaBuatypsl (extended key flag);

yCTaHaBIIUBACTCA B 1, €M COOOIIEHHE KIIaBHATYPhI TIOSIBUIIOCH TIPU paboTe ¢ J10-
MIOJTHUTEIBHBIMH KJIABUIIIAMY paciiupeHHol KiaBuarypsl IBM. Paciupennas kia-
BUATypa UMEET PYHKIIMOHAIbHBIC KJIABHUILIU CBEPXY U OTACIbHYIO KOMOUHUPOBAH-
HYIO 00JIACTh KJIABUIII YIIPABICHHS KYpCOpOM U up.

25-28 | 3ape3epBUPOBAHO;

29 |konx koHTekcTa (context code);

YcranaBiuBaercs B 1, ecu HaxkaTa kiaBuiia <Alt>. DToT pa3ps Bceraa paBeH |
JUTS. CACTEMHBIX aIllapaTHBIX coo0meHui u O 111 HECUCTEMHBIX alapaTHbIX CO00-
IICHUH KJIABUATYPHI 32 UCKITFOYEHUEM OJIHOTO CJIydasi: €CJIM aKTHBHOE OKHO MUHHU-
MU3UPOBAHO, OHO HE MMeeT (POoKyca BBOJIA, IPH ATOM 8Ce HAXCAMUS KITABUII BBIpa-
0aTbIBaIOT cooOIIeHNT WM SYSKEYDOWN 1 WM SYSKEYUP.

30 | dmar npeapIayIero CoCTOSHUS KIABUIIIH;
1 ecnu kiaBuia ObUIa HaXKaTa MEpe]] STUM;

31 |dnar cocTosiHUS KJIaBUIIHM (transation state).

BupTtyanbHbie KOJBI KJIaBHII

["opasmo 6osiee BaKHBIM MapaMETPOM allapaTHBIX COOOIICHUH KITABUATYPhI SBJISETCS MapaMeTp
wParam. B aTom nmapamerpe comepkutcs supmyanvhuii koo knasuwu (virtual key code), naen-
TUQUIUPYIOLTNI HAXKATYIO WIH OTITYIICHHYIO KJIABHUIILY.

[TapameTp wParam COACPKUT KOJI BUPTYAIbHOM KJIABHUIIN, COOTBETCTBYIOIICH HAXATOM Kiia-
BuIe. IMEHHO 3TOT mapaMeTp UCIOIb3YETCsl MPHIOKEHUEM T MACHTH(PUKAIIMH KIABHUIIIH.
Kox BUpTYyaIbHOM KITAaBUIIM HE 3aBUCHT OT alllapaTHOM peau3aiiu KiaBuatypbl. Koabl BUpPTY-
QJIBHBIX KJIABHII MMEIOT CHMBOJIBHBIC 0003HAUCHHUS, OTIPE/ICTICHHBIC B 3ar0JIOBOYHBIX (haiiinax
Windows, u umeror npepukc VK_.

CUMBOJIBHBIC C006I_I_ICHI/I$I
I[J'IH TOTO, YTOOBI CUMBOJIbHEIC COO6I_I_ICHI/I$I KJIaBUATYPhI TOABUIIUCH B OUCPCAU COO6IJ.I€HI/II71 OKHa
HYKHO JOIOJIHUTL ITUKJI O6pa60TKI/I COO6H_ICHI/II‘;I IMPUITOKCHUS:
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while (GetMessage (&msg, 0, 0, 0)) {
TranslateMessage (&msg) ;
DispatchMesage (&msg) ;

}

@DYHKIINS GetMessage () [O-TIPEXKHEMY 3aIlOJIHSET M0JISI CTPYKTYPBl msg JAHHBIMU CJIETYIOLIETO
COO6HKHHHIH30qepeHH,aDispatchMesage()OTHpaBHﬂeTmsgIHl06pa6OTKy13OKOHHyK)HpOHe-
nypy. Mexxay HUMu HaxouTcs (PyHKIHS TranslateMessage (), IpeoOpa3ylomias anmnapaTHble
COOOIICHUS KJIaBHATYPBl B CHMBOJIbHBIE COOOIIEHNUSI B COOTBETCTBHH C COCTOSTHUEM JpaiiBepa
KJIaBHATYpPHI, a TAKXKE MOJOKEHUEM ynpasisitomux kiasumr <Shift> u <CapsLock>. Imenno
Oyilarojiaps TranslateMessage (), B OU€PEIU COOOIIEHUH MOSBISIOTCS CHUMBOJIBHBIE COOOIICHMS, a
NPUII0KEHUE CMOXKET OTIIMYUTH <()> 0T <A> Ipu aKTUBHOM JipaiiBepe KUPMILTHIBI. CHMBOJIb-
HOE COOOIICHUE 8cec0a OYAET CIEIYIOIINM, TIOCTIE COOOIICHHSI O HAKATUU KIIABUIIIH, KOTOPOE
(I)yHKI_II/IH GetMessage () HU3BJICUCT U3 OUYCPCOM.

Cy1miecTByeT 4eThIpe BUJja CHMBOJIBHBIX COOOIICHHI — WM_CHAR Ml WM_DEADCHAR OTHOCSTCS K He-
CHCTEMHBIM H MPUXOJIAT BCIIE/ 32 WM_KEYDOWN. COOOIIICHNS WM_SYSCHAR U WM_SYSDEADCHAR SIBJISI-
I0TCSl CUCTEMHBIMU M BbI3BaHbI IIOSIBJIEHUEM COOOILEHUS WM_SYSKEYDOWN.

O6padotka coobmennst WM_CHAR

B GonpmmHCTBE CitydaeB nporpamMmbl 11 Windows MOTYT HTHOPHPOBATh BCE KIIaBUATYPHBIC
cooO1eHus 3a uckaoyenneM WM_CHAR. ITapamerp 1Param, nepejiaBacMblii B OKOHHYIO IIPO-
HEenypy, SBISETCS TAaKUM K€, KaK M rmapaMeTp 1Param anmapaTHOTro COOOIIEHHs, U3 KOTOPOTO
CreHEpUPOBAHO CUMBOJIbHOE coobiienue. [lapamerp wParam — 310 ko1 cumBosia ANSI.
Haunbonee Tunuyneiii 06paboTunk coobuenns WM _CHAR BBINIAANT CIEIYIOMIUM 00pa3oM:

case WM CHAR:
switch ( (char)wParam) {
case ‘b’: // nomyueH cuMBOJI Backspace

Omnpenenenne COCTOSHUS YIPABIISIOMNX KIaBUII

[Tapamerpsl wParam 1 1Param anmnapaTHbIX COOOIIEHUH KJIaBUATypbl HUYETO HE COOOIAI0T O
COCTOSTHUH yrpaBistomux kinaBum <Shift>, <Ctrl>, <Alt> u knaBum nepexirovarene
<CapsLock>, <NumLock>, <ScrollLock>. IIpunoxxenue MOXeT MOTy4UTh TEKYIIEE COCTOSIHUE
0001 BUPTYyaIbHOM KJIaBUIK ¢ TOMOIIbI0 GyHKIMN GetKeyState (). Hanmpumep:

case WM KEYDOWN:
// HaxaTa sam koMOGbuHaumsa <Ctrl>+S ?
if (wParam == 'S' &&
(0x8000 & GetKeyState (VK CONTROL))) {
// BawuM HOeMncTBUA

}

return 0;

OyHknusa GetKeyState () He oTpaxkaeT COCTOSIHME KIaBUATyphl B pealibHOM BpeMeHu. OHa
MO3BOJISIET Y3HATh COCTOSIHUE KJIaBUATYPhI HA MOMeHm, Ko20d nociedHee coobueHue om Kid-
suamypwl OvL10 6b10paro u3 ouepedu. CneaoBaTeNIbHO, €€ MOKHO HUCITOJIH30BaTh TOJIHKO B 00pa-
0oTuMKax KJIaBHAaTypHBIX coobmeHuii. Hemocratok? 3to obpalaercs NpeuMyIiecTBOM, IOTOMY
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yTo GetKeyState () obecneynBaeT BOZMOXXHOCTh MOJy4E€HUS TOYHOW HH(POPMAIINH, Ta)Ke
€CJIM coo0IIeHne 00padaThIBaeTCss ACHHXPOHHO, YXKe TIOCIIe TOTO, KaK COCTOSTHUE TIePEeKIIouaTe-
7151 ObUIO U3MEHEHO.

Ecnu geiicTBuTenbHO Hy>KHA HHGOPMAIUS O meKyuem noiodceHuy KIaBuIlIu, TO MOKHO HC-
nmoJyib30BaTh GyHKIMIO GetAsyncKeyState ().

2.6. Ilpuem u mepegaya JaHHBIX HA OCHOBE HEOJOKHPYEMbIX COKETOB

3apanue. Co31aTh NPUIIOKEHHE, B OKHE KOTOPOT'O BBIBOJUTCS TPAEKTOPUS JBUKEHUS Kypcopa
MmbImd. [Ipuyem: 1) npu ABMKEHUN MBIIIHA ¢ HAYKATOM JICBOW KJIABHUIIICH BBIBOJSATCS MPSMO-
YTOJIbHUKH; 2) TP IBY)KCHUH MBIIIN C HAXKATOW MPAaBOW KIIABUIIIEH BBIBOJATCS OKPY>KHOCTH; 3)
IpU JBHKEHUH 0€3 Ha)KaTHsl KJIaBHIL BRIBOAUTCS cuMBoa "*'. IIpenqycMoTpeTs 3anuck B daiin
TEKYLIEro TpeKa MaHUIyJIATOpa.

HosicHeHus1 M yKa3aHUS.

CooOmienne WM_DESTROY MOSIBJIICTCS B OYEPEId COOOIIEHUI OTHUM U3 TTocinenHux. OHO mo-
Ka3bIBaeT, uTo Windows HaXOAHUTCs B MPOLIeCCe JIMKBUAAIMHA OKHA B OTBET Ha MOJYYCHHYIO OT
noJib30Baress koManay. [lonp30BaTenb BHI3BIBAET MOCTYIICHUE STOTO COOOIICHHUS, €CJIA Ha-
JKMET Ha KHOIIKE 3aKPBITUS OKHA, BEIOEPET MyHKT “3aKpbITh” U3 CUCTEMHOTO MEHIO MU HAXKMET
koMOunHanuo kiasum Alt+F4.

OyHKIIMS ITABHOTO OKHA CTAaHJAPTHO pearupyeT Ha 3TO COOOIIeHHE, BBI3bIBas (DYHKITHIO
PostQuitMessage (0), KOTOpas CTaBUT MOCJIEIHEE IS TIPHIIOKEHUS COOOIICHUE WM_QUIT
B ouepe/lb Co00IeHni. ITo 3acTaBiseT GyHKIMIO WinMain () 3aKOHYHUTH LUK 00paboOTKH
COOOIIIEHUH U BBINTU B CUCTEMY, 3aBEPIIUB PAOOTY MPUIOKEHUSI.

2.7. Ilpuem u nepeaava JaHHBIX HA OCHOBe MMEHOBAHHBIX pipes

3aganue. Co3aTh NpUIOKEHUE, TO3BOJISIONIECE MTPH MOTYYSHUN COOOIIEHUs OT TaliMepa BBIBO-
JTUTH CUMBOJ * B CIIydaifHOM MecTe paboueil 001acT OKHA C UCIOJIb30BAHUEM CITy4aifHOTO I[Be-
ta. Heo6xoanmo Bectu 06paboTky coodmennit WM_CREATE, WM _DESTROY, WM_PAINT,
WM_TIMER.

IosicHeHus M yKa3aHu.

Taiimep B Windows MOXHO OTHECTH K YCTPOHCTBY BBOJIa MH(OPMAIIHH, KOTOPOE MEPUOTUIECKU
W3BeIaeT MPUIIOKEHUE O TOM, UTO UCTEK 3a/IaHHbII HHTepBal BpeMeHu. [Ipunoxenue coolbra-
€T OIEepaIlMOHHON CHCTEME UHTEPBA BpeMeHH, a 3aTeM Windows nepruoJudecki CUTHAIU3UPY-
€T mporpamMme 00 UCTEYEHUH STOTO UHTEpBalla. ITO JOCTUTACTCS MOCHUIKON COOOIICHHUS
WM_TIMER.

Crnydan npumeHnenus taiimepa B Windows:

1. PexxuM aBTOCOXpaHEHUsI — TaliMep MOXKET MPEATIOKUTh MPOTPaMMe COXPAHATh pabOTy MOIb-
30BaTeNs Ha JUCKE, KOTJa UCTEKAeT 3aJaHHbI HHTEPBAJl BPEMCHH.

2. [Topnepxka oOHOBIEHUST MHPOPMAIIUU — MIPOTPaMMa MOKET HCIIOIb30BaTh TaliMep ISl BBI-
BOJ/Ia HA DKpaH OOHOBIJIIEMOH B pealbHOM BpEMEHH, MMOCTOSSHHO MEHSIoIIecs nHPOopMaIuy,
CBSI3aHHOHW JTMOO C CUCTEMHBIMHU PECYpCcaMu, TUOO C MPOIECCOM BBIMOJIHEHUS OTIEIBHON 3a-
Jauu.

3. Ilouck apyroro mpuIoKeHUs, 3aMyIIIEHHOTO U3 TEKYILETO.

4. MHOro3a1a4HoCTh — XOTsI Windows SIBISIETCSI BRITECHSIONIEH MHOTO33JaqHON Cpesion, UHO-
raa camoe 2GGEeKTUBHOE PElIeHUE JJIs MPOTrpaMMbl — Kak MOXKHO ObICTpee BEpPHYTH yIpaBlie-
Hue Windows. Ecnu mporpaMMa qofKHa BBIMONTHITH OOJBIION 00BEM pabOTHI, OHA MOXKET



22

pa3fenuTh 3a7a4y Ha 4acTH U 00pabaThIBaTh KaKIyl0 4acThb IMPU MOJYyYEHUH COOOIIEHUS OT
Taiimepa.

5. 3amanue Temna U3MeHEHUs — rpaguueckre oOBEKThl B Urpax WM OKHA C pe3yjbTaTaMu B
00yyaronmx MporpaMMax MOTYT HYK/IaThCSl B 3aJJaHUHM YCTAHOBJIEHHOTO TeMIIa U3MEHEHUSI.

ITockonbky npunoxenus Windows nomyyaror cooduenus WM_TIMER u3 00bIMHON Ouepeau
COO0O0ILIeHUH, MPUIIOKEHUE HE JJOHKHO OECIIOKOUTHCS O TOM, UTO ero pabora OyaeT mpepBaHa
BHE3aNHBIM co00meHneM WM_TIMER. B 5ToM cMbICTIE TaiiMep MOXO0XK Ha KJIABUATYPy M MBIIIb:
npaiiBep oOpadaThIBaeT aCHHXPOHHBIE anmapaTHbie IpepbiBanus, a Windows rpeodpasyeT 3tu
IpEepBIBaHMsI B pETyIIIpHbIE, CTPYKTYPUPOBAHHbIE, TOCIEI0BATENIbHBIE COOOIICHHUS.
CooOuienus TaiiMepa CTaBATCs B Ouepe/lb COOOIIEHU U 00padaThIBalOTCS KaK BCE OCTAJIbHbBIE
COO0O0I1IeHUs, T.€. ITO COOOIIEHUE HE BBIACISACTCS CPEaH IPYTUX, HA00OPOT — OHO UMEET Hau-
MEeHbUUL npuopumemn.

Onepannonnas cucreMa Windows He s18/1semcs onepayuoHHoU CUCeMOl peaibHO20 8PeMeHU.
OcoGennoctu Windows taiimMepa.

1. He 2apanmupyemcs, 4to npunoxenue Oyaer noiydars coobmenrne WM_TIMER TOYHO 1O
MCTEUCHUIO 3a/IaHHOTO UHTEpBaa, OH OyzeT kojebaTbes. Ecnu npunokeHue 3aHATo OoJbIie
4eM CEKyHIy, TO OHO 6000We He noJiyyum HU OJHOTO COOOIIIEHNS WM_TIMER B TCYCHHE 3TOTO
BpeMenu. ®axrnuecku, Windows obpabarsiBaet coobmenne WM_TIMER BO MHOIOM TaK e,
kaKk cooOumenuss WM_PAINT. O0a 5Ty cOOOLIEHHS MMEIOT HU3KUI NPUOPHUTET, U IMIPUIIOKECHHE
MOJYYUT UX, TOJBKO €CIIU B OYEPEN HET APYTrUX COOOIICHUI.

2. Coobmenns WM_TIMER noxoxu Ha cooOuenuss WM_PAINT u B JPYTOM CMBICIIE — Windows
HUKO20d HE XPaHHUT B OYEPEId COOOIIEHN HECKOJIBLKO COOOIICHUMA WM_TIMER. Bwmecto sToro
Windows 00beauHsAeT HECKOIBKO COOOIIEHUH TaiiMepa B 0HO. B pe3ynbpTaTe y NpuiioKeHus
HET BO3MOKHOCTH OIIPEJIEIIUTh YHUCIIO “NOTEPAHHBIX” cooOmenuii WM_TIMER.

Windows nporpamMma MO>KET 3allyCTUTh CKOJIBKO YrOJHO TaiiMepoB. Kaxkaplii U3 HUX XapakKTe-
pHU3yeTCs YHUKAIBHBIM — B paMKaX MPUIOKEHUs — ueHTuukaropom. [IpucoennHuTs Taiimep K

Windows OKHY MOKHO ITpH TOMOIIY BbI30Ba (YHKLIUU

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

Bropoii mapametp dhyHKIIMN HASHTUGULIUPYET TailiMep, a TPETU — 3a7aeT HHTEPBAJ B MUJLITUCE-
KyHJax. DTO 3HaYeHHE OMpeeNsieT TeMI, ¢ KoTopbiM Windows OyneT nochuiaTh IPUI0KEHUIO
cooOmenuss WM_TIMER.
J171s1 OCTaHOBKH MOTOKA COOOIICHH OT TaliMepa MPUIIOKEHHE JOJKHO BBI3BATh (DYHKITUIO

BOOL KillTimer (HWND hWnd, UINT ulIDEvent) ;
Bb3oB KillTimer () ouuIIaeT ouepeb COOOIIEHUN OT BceX He0OpaOOTaHHBIX COOOIIEHUN
WM _TIMER.
[TpunokeHre AOKHO Mepe 3aBepIIeHUEM MPOrpaMMbl YHUUITOKHUTH BCE aKTUBHBIE (3aMyIICH-
HbI€) TaliMepBHl.

Hcnonb3oBanue taitmepa. [lepBblit ciocob

Ecnu npu 3amycke Taiimepa onpeaenuTh nociaeanuil napamerp GyHnkuuu SetTimer () kak
NULL, a0 6yner curnanom it Windows renepuposath cooOmenuss WM_TIMER, KOTOpbIE
OyayT 00pabaThIBATLCS 8 00bLIUHOU OKOHHOL Npoyedype Balllero MpuioxeHus. [Ipu aToM kox

MOZKCT BBIIVIAACTD CJICAYHOIITUM 06pa30M:

#define TIMER SEC 1
#define TIMER MIN 2

/7.

SetTimer (hWnd, TIMER SEC, 1000, NULL);
SetTimer (hWnd, TIMER MIN, 60000, NULL);



23

[Tepssiit mapamerp QyHkunnu SetTimer () — 3TO AECKPUIITOP TOTO OKHA, Ubsi OKOHHAS MpoIle-
aypa Oyzer noaydars cooOmenns WM_TIMER. BTopsiM napaMeTpoM SABISAETCS HACHTU(GUKATOD
taiimepa. Ero 3HaueHnne q0mkHO ObITh OoJbIe Hy . TpeTuid mapameTp — 3To 32-X pa3psaHoe
0e33HaKOBOE 11e710€, KOTOPOE 3a/1aeT HHTEpBal B MUUIMCeKyH1ax. Hanpumep, 3naduenue 1000
3a/1aeT TeHEPAINIO COOOIICHUI WM_TIMER OJIMH pa3 B CEKYHIY.

Korna oxonnas nponenypa noiaydaer coobmenue WM_TIMER, 3HaueHHEe wParam paBHO 3Ha-
YEHUI0 HICHTU(UKATOpa TaiiMepa, a 1Param s qanHoro ciydas NULL.

3HaueHue napaMerpa wParam 1o3BOJISIIOT OTJINYATh NIEPEIABAEMbIE B OKOHHYIO ITPOLIEAYPY
cooOmenuss WM_TIMER oT pa3HbIX TaliMepoB. Jloruka 06paboTku coobmenns WM_TIMER BbI-

TIIAAUT IPUMCPHO TaK:

case WM TIMER:
KillTimer (hWnd, wParam); // OCTaAHOBUTbL TaiMep
switch (wParam) {
case TIMER SEC: // pasz B CcexkyHOY
// Baum OemcTBUS
// BHOBBb 3amyckaeT TaiMep
SetTimer (hWnd, TIMER SEC, 1000, NULL):;
break;

case TIMER MIN: // ommuH pas B MUHYTY

// BawM HOeMCTBUS

// BHOBBb 3amnyckaeT TaiMep

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

}

return O;

Jiist Toro, 4ToOBI YCTAaHOBUTH HOBOE BpeMs cpabaThIBaHUsI [l CYILIECTBYIOILETO Taiimepa, clie-
JyeT CHayaya ero ocraHoBUTh GpyHkuue KillTimer () ¥ BHOBb 3alyCTUTD MIPHU MIOMOIIN
SetTimer ().

Hcnonb3oBanue taitmepa. Bropoii cioco6

IIpu mepBoM crocobe ycTaHOBKH TaiiMepa cooOmeHnss WM _TIMER NOCBUIAIOTCA B OOBIYHYIO
OKOHHYIO Tiporieaypy. C MoMoIIsi0 BTOPOro crocoda Mo>kHO 3acTaBuTh Windows nepecbuiath
co0OLIeHNs APYroi (PYHKILIUHU 3TOTO HKe MPUIT0KEHHS.

OyHKIMA, KOTOpast OyAeT MoIydaTh 3TH TaliMepHbIe COOOIIEHNUS JOJKHA ObITh (yHKIIHEH 00-
patHoro Bbi30Ba (CALLBACK). OTa (yHKIHS PUIOKEHHS, KOTOPYIO, KaK ¥ OKOHHYIO MPOIIEeTy-
py, Bb13piBaeT Windows. Ilpunoxenune nomxHo coobumte Windows agpec 3Toit GpyHkImu, a
no3xe Windows BbI3bIBa€T MIMEHHO €€, a He OKOHHAas npoueaypy. Kak u okoHHas mporenypa,
(byHKIMS 00paTHOTO BBI30BA JI0JIKHA onpenenaTbes Kak CALLBACK, nockosbky Windows BbI-
3BIBAET €€ BHE KOJOBOI'O IIPOCTPAHCTBA IPOIPAMMEI.

B ciyyae ¢yHkunn o6paTHOrO BbI30Ba /s TaifMepa, BXOIHBIMU MTapaMeTpaMH SIBJISIFOTCS TE JKe
napaMeTphl, UTO U MapaMeTpbl OKOHHOH npoueaypbl. OaHako TaliMepHas GyHKIUS 00OpaTHOrO
BbI30Ba HE MMeeT Bo3BpalaeMoro B Windows 3HaueHusl.

JlonycTum, 4TO B KayecTBE UMEHU TaliMepHO# (pyHKIMHM 00paTHOTO BBI30Ba BEIOPAHO MMS
TimerProc, Torjaa 3ta GyHKIuUs, KoTopas Oyaer oOpadaTbIBaTh m0oabKo COOOICHUS
WM_TIMER, 10JDKHA UMETh CIICYIOIIEe ONPE/IeIICHUE:

void CALLBACK TimerProc (HWND hwnd, UINT uMsg,
UINT idEvent, DWORD dwTime)
{
KillTimer (hWnd, idEvent); // OCTaHOBUTL TaiiMep
if (idEvent == TIMER SEC) { // pa3 B cekyHOy
// Baum meicTBUS
// BHOBBL 3alyCcKaeT TaiMep
SetTimer (hWnd, TIMER SEC, 1000, TimerProc);
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[Tepssiit mapametp 11st TimerProc () — AECKPUIITOP OKHA, 33JaBaeMblii IIPU BbI30BE (PYHKIIUU
SetTimer (). [lockoaprky Windows Oynet noceuiath ¢GyHKIMKU TimerProc () TOJBKO CO-
obmenus WM_TIMER, Clle0BaTeNIbHO, NapameTp uMsg Bcerna paseH WM_TIMER. 3HaueHue
idEvent — unentudukarop taiimepa, a 3HaueHne dwTime — CHCTEMHOE BpeMs.
IIpu ucnonp3oBannu GyHKIMU 00PATHOrO BBI30BA I 00paboTKK cooOmennii WM_TIMER,
YyeTBepThIi mapamerp ¢pyHkuu SetTimer () A0MKEH ObITh apecoM (PYHKIIMU 0OOPaTHOTO
BBI30BA:

SetTimer (hWind, TIMER SEC, 1000, TimerProc);
Bropoii cioco® 00bIuHO pUMEHSIETCs], YTOOBI pa3rpy3uTh OKOHHYIO QyHKIHIO. Ha nepBbiii
B3IV IIOJIyYEHUE 3HAYEHUs CUCTEMHOI'O BPEMEHHU TOKE OTHOCHUTCS K IPEUMYILIECTBAM BTOPOIO

crioco6a. Oxgnako obpamenue k Win32 API ¢ynkiuun
GetSystemTime (SYSTEMTIME* lpSystemTime)

IMO3BOJIACT pCUIUTH 3TY 3aJlady B IIPOU3BOJIBHOM MECTC BAllIET0 IIPUIIOKECHUA.

2.8. Ucnoab30BaHue M0JI0C MPOKPYTKU OKHA

Co3nath npusIokKeHue, Mo3BoJISAoIee JUHAMUYECKU MEHTh LIBET 00J1aCTH OKHA, 337aBas TpU
ero komnoHeHThl (R, G, B) npu noMomu Tpex noaoc npocMoTpa.

HosicHeHus1 M yKa3aHUS.

Hepenko Bo3HMKAET CUTYyallMs, KOTAa BEIBOJAMMAs B OKHO HH(OpPMAaIUs, JOIyCTUM, MHOTO-
CTPOYHBIN TOKYMEHT, IIPEBBIIIAET TEKYIUE pa3Mephl OKHA. CTaHAAPTHBIM PELLIEHUEM 3TOH 3a-
nauu B Windows mporpaMMHUpOBaHUY SIBJISIETCS HCIIOJIb30BaHUE T0JI0C MPOKPYTKH, KOTOpPbIE
IIO3BOJIAIOT IPOBOJUTH BEPTUKAJIBHBIN WJIM TOPU3OHTAIBHBIM CKPOJIIUT CONEPKUMOT0 OKHa.
J106aBUTh B OKHO MPUIJIOKEHUS BEPTUKAIBHYIO WM FOPU30HTAIBHYIO [I0JIOCY IPOKPYTKU HE
IpeJCcTaBisieT 3aTpyiHeHui. Bee, 4To Heo0X0MMO clienarth, 3TO BKIIOYUTh OMTOBBIE MACKH
WS_VSCROLL u WS_HSCROLL B CIIMCOK CTHJIEH OKHa, CO3/1aBa€MOro pyHKIMEH
CreateWindowEx (). Cneayer 3aMEeTUTh, UTO KJIMEHTCKask 00JIaCTh OKHA HE BKIIIOYAET B ce0s
IIPOCTPAHCTBO, 3aHATOE IToJI0caMu MPOKpYTKU. [IuprHa BepTHKaIbHOMN I0JIOCHI U BBICOTA TOPH-
30HTaJIbHOM NOJIOC MMPOKPYTKHU MOCTOSIHHBI AJI1 KOHKPETHOTO JUCIUIEHHOTrO paiiBepa. JTH 3Ha-
YEeHUSI MOXKHO MOJIYYUTh ¢ TOMOIIBI0 GyHKIIMN GetSystemMetrics ().

3aMeTHM, 4TO MOCie CO3aHUs OKHA € MOJI0CaMU IPOKPYTKH, OHU OYyAyT IPUCYTCTBOBATh HA
9KpaHe, HO OyayT Oe3/eiicTBOBaTh, T.K. IPOrpaMMHUPOBAaHUE JIOTHKU X pabOTHI — Ballla 3aJaya.
3ameTnM Takxke, uro Windows obGecriedrBaeT TOIbKO JOTUKY pabOThI MBI C [TOJI0OCaMH MPO-
KpyTKu. OJJHaKO y MOJIOC MPOKPYTKH OTCYTCTBYET KJIaBUATypHbIN HHTEpdeiic. Ecinu mpunoxe-
HUE XKeJlaeT JyOoaupoBaTh KJIaBUIIaMU KJIaBUATYpPbl HEKOTOPbIE (PYHKIIMH MOJIOC TPOKPYTKH, OHO
JIOJDKHO CaMOCTOSTENIBHO PeaTn30BaTh ATY JIOTHKY IpU 00paboTKe KIaBHATYPHBIX COOOLICHUH.

I[I/IaHaSOH H ITOJIOKCHUC TTOJIOC ITPOKPYTKHU
Kamﬂas{ ImoJioca MpOKPYTKHU UMCCT COOTBCTCTBYIOH.IPIFI Auana3oH — JIBa OCJIbIX YHUCJIa, OTpaXaro-
muX MUMHUMAJIBHOC U MaKCUMAaJIbHOC 3HAUYCHUC, U ITOJIOKCHUC 6CFyHKa — €I'0 MECTOIIOJIOXKCHHUC
BHYTpPU Aralla30Ha. HpI/I 9TOM, ITIOJIOKCHHUC 6CFYHK8. BCCTAa JUCKPETHO. HaHpHMep, JJIA IIOJIOCHL
IMPOKPYTKHU C AUAITa30HOM OT 0 a0 4 pMeeTcs IATh BO3MOKHBIX ITOJIOKEHHIH 6CFYHK8..
Win32 API cogepxut aBe (HyHKINHU, KOTOPBIE TTO3BOJISIFOT BBIMOJIHUTE BCE ONEPAIMHU C 10JI0ca-
MU IPOKPYTKH. ITO:

GetScrollInfo (HWND hwnd, int fnBar, SCROLLINFO* lpsi)

SetScrollInfo (HWND hwnd, int fnBar, SCROLLINFO* lpsi,
BOOL fRedraw)
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[TepBas U3 HUX BO3BpaIlaeT, Yepe3 MOJI 3aNI0JIHEHHON CTPYKTYphl SCROLLINFO, BCIO HEO0XO-
JUMYI0 HH(OPMAIIHIO O TIOJIOCE MTPOKPYTKH, @ BTOPasi — MO3BOJISIET YCTAHOBUTH HOBBIE 3HAUECHUS
JUISL TIOJIOCHI.

B kauecTBe nepBoro napametpa 3Tux GyHKIUHN 3a7aeTcs JECKPUIITOP OKHA, BIAICIOUIEr0 MOI0-
coit mpokpytku. [lapamerp fRedraw ycranaBnuBaercs B TRUE, eciii HEOOXOAMMO, YTOOBI
Windows nepeprcoBaia mojiocsbl B COOTBETCTBUH ¢ HOBbIMU 3HaueHusiMu. [lapamerp £nBar
YKa3bIBa€T Ha FOPU30HTaIbHYIO (SB_HORZ) nimu BepTuKanbHyio (SB_VERT) nonocy. Tperuii
napameTp lpsi saBisieTcs ykazareieM Ha CTpyKTypy SCROLLINFO, KOTOpas UMEET CIEIYI0-
[IHE ITOJIS:

cbSize pa3Mep CTPYKTYyphI B OaiiTax. Bbl MokeTe ykaszarth
cbSize=sizeof (SCROLLINFO) ;

fMask  (hrar, onpeaensomui Kakue U3 IoJel CTPYKTyphl OyyT 3anoiaHeHbl. Tak, eciu
fMask=SIF RANGE, OyIyT 3allOJIHEHbl 3HaUE€HUs 1Mana30Ha M0JI0Ckl, €CIIH
fMask=SIF PAGE, TO IIOJIE nPage, €CIIU fMask=SIF POS, TO IOJ€ nPos. MOKHO KOMOUHU-
pOBaTh 3HaUEHUs, IPUHUMAaeMble (harom, AJs TOro, YTOObI BHIOpATh (MIIM YCTaHO-
BUTh) HHTEPECYIOLIYI0 HH(OPMALINIO 32 OHO oOpalieHne K GyHKIUU.
nMin ~ MMHHUMAaJIbHOE 3HaYECHUE Mana30Ha MOJI0CHL.
nMax  MAaKCHMAaJIbHOE 3HaY€HHE JHMana3oHa MOJIOCHL.
nPage  00BEM MH(OPMAIIUH, YKIIJABIBAIOIIUIACS Ha OJTHON CTpaHMLIE.
nPos TEKYHICC IMOJIOKCHUC 6CFYHKa. nMin <= nPos <= nMax.
nTrackPos  TEKyllee MOoJ0KeHHe OeryHKa pyu NPOTACKUBAHUU €0 MBILIBIO.
ITpu coznanuu nosocsl Windows, o yMOJI4aHUIO, yCTaHABJIMBAET MUHUMAJILHOE 3HaYEHUE
nuamnasoHna B 0, a makcuMansHoe — B 100.
Ecnu Bam Tpebyercst yOpaTh 110JI0CY IPOCMOTPA Yy OKHA, YCTAHOBHUTE nMin=0 U nMax=0.
3Ha4yeHue MapaMeTpa nPage BIUSACT HA pa3Mep OeryHKa MOJIO0CHl, YTO Bbl MOKETE HAOI0AaTh B
psine coBpeMeHHbIX Windows nmpusoxeHuid. YToObI 3TOro JOCTHYB B BallleM NPHIIOKEHUH, pac-
CUMTANTE CKOJIBKO, HAIIPUMEP, CTPOK TOKYMEHTA pa3MEIaeTCsl B BUAUMOM YacTH OKHA U yCTa-
HOBHTE 3TO 3HaYeHHE BbI30BOM SetScrollInfo (). Windows onpenenuT cKOIbKO CTPaHHIL
YKJIQJIbIBAE€TCS BO BCEM JIOKYMEHTE U, B COOTBETCTBUU C 3TUM, YCTAHOBHUT pa3Mep OeryHka — uemM
MEHbIIIE pa3Mep, TeM O0JIblIle HCXOAHBIN JOKYMEHT. Eciiu XOTUTe COXpaHUTh MOCTOSTHHBIE pa3-
Mephbl OeryHKa npu J1to00M 00beMe JOKYMEHTa, YCTAHOBUTE nPage=0.
[Tpexne, uem nepelTu k 06paboTKe COOOIEHUH 1M0JI0C TPOCMOTPA, YKaXKeM Chepbl OTBETCTBEH-
HocT Windows U MpUIIOXKEeHUS MPH MOAJIEPHKKE MOJIO0C MPOKPYTKH.
Cdepsl otBeTcTBeHHOCTH Windows:
1. Vnpasnenue 10rukoil paboThl MBI C OJIOCOH MPOKPYTKH.
2. O6ecrieueHne BpeMEHHOM “MHBEPCHM LIBeTA’ TNPU HAKaTHMM HAa KHOMNKY MBIIIK B IOJOCE
IIPOKPYTKH.
3. [lepemerienne OeryHka B COOTBETCTBHE C T€M, KaK BHYTPH IOJOCHI MPOKPYTKU €ro mepe-
MEIIAET N0JIb30BaTENb C TOMOLIBIO MBILIH.
4. OtnpaBka cOOOLIEHUH MOJIOCH! TPOKPYTKU B OKOHHYIO NMPOLEAYPY OKHA, COJEpKAIIEro Mmo-
aocy.

Cdepsl OTBETCTBEHHOCTH MPUIIOKEHUS 110 MOAJIEPKKE MOJI0C TOKPYTKU:
1. annmanu3anus [uarna3oHa noJxoCkl MPOKPYTKH.
2. O6paboTKa coOOIIEeHUI! OJIOCH! TPOKPYTKH.
3. OGHOBJIEHNE MOJOKEHUS OETYHKA IOJIOCH! POKPYTKH.

Coo01eHus 1moyioc MPOKPYTKH
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Windows moceuiaeT OKOHHOH nponenype coodmenns WM_VSCROLL (171 BEPTUKAILHOM 10JI0-
cbl) u WM_HSCROLL (11 TOPU30HTaIbHOM ), KOT/Ia MOJIb30BATENb HIEIKAET MBIIIBIO Ha I10JI0CE

MPOKPYTKH UITU TiepeTacKkuBaeT 6eryHok. [lapameTpsl 3TuX cooO1eHmi:

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

CrnenyeT OTMETHUTD, YTO IIpU paboTe ¢ OKOHHBIMU MOJIOCAMU MTPOKPYTKH MapaMeTp 1Param ur-
HOPUPYETCSl, MIOCKOJBKY OH UCIIOJIB3YETCS MOIbKO AJI MOJ0C MPOKPYTKHU KaK 3JIEMEHTOB yIIpaB-
JICHUSL.

st Win32 npuiokeHHi TakxkKe ClieyeT HTHOPUPOBATh CTapIilee CJI0OBO MapaMeTpa wParam,
MIPEJICTaBIISIIOIIETO 3HaUeHUE MOJI0KeHus 6eryHka. Ero HyHO mosyyaTs uepe3 GyHKIHIO
GetScrollInfo().

OcraBuieecs: MiaJiiiee CI0BO NapaMeTpa wParam JaHHBIX COOOIICHU MTOKA3bIBAeT Kakue Aeii-
CTBHUSI MBILIBIO OCYLIECTBISIIOTCS HA MOJI0CE MPOKPYTKU. ITOT KOJ ONEepaliuii MOKET IPUHUMATD
CJeYIOLIME 3HAUYEHHUS JIJIs1 BEPTUKAJIBHOM MOJIOCHI:

SB_TOP CKPOJUTHT K Ha4yally JOKYMEHTA.
SB_BOTTOM CKPOJUTHT K KOHITYy JOKYMEHTA.
SB_LINEUP MPOKPYTKA Ha OJIHY CTPOKY BBEPX.
SB_LINEDOWN  IPOKPYTKa Ha OAHY CTPOKY BHU3.
SB_PAGEUP CKPOJUIHT Ha OJIHY CTPaHUILy BBEPX.

SB_PAGEDOWN  CKPOJUIUT Ha OJIHY CTPAHUILY BHU3.

SB_THUMBTRACK HPOTACKMBaHUE OEr'yHKa MBIIIBIO.
U 3HaueHus U1 TOPU30HTAIBHOM MOJIOCHI:

SB_LEFT CKPOJUIUT Ha OJIHY CTPaHUILY BJIEBO.

SB_RIGHTCKPOJUIUT HA OJIHY CTPAHUILy BIPABO.

SB_LINELEFT  HPOKPYTKa Ha OJJHY CTPOKY BJIEBO.

SB_LINERIGHT HPOKPYTKa Ha OJJHY CTPOKY BIIPaBoO.

SB_THUMBTRACK HPOTACKMBaHUE OEryHKa MBIIIBIO.
Anroputm 00paboTuHKa NPOKPYTKU JOJDKEH BKIIIOYATh OOHOBIIEHHUE MTOJIOKEHUS MOI3YHKA B
COOTBETCTBUM C HOBBIM 3HAYEHHMEM, pacueT 0TOOpakaeMol 4acTH JOKYMEHTa U NEPEPHUCOBKY
KJIMEHTCKOM 007acTH OKHa.
O06paboTkuk OyneT paboTaTh 3HAUNTENBHO P (PEKTUBHEE, €CITU BOCIOIb30BaThCs (QyHKIMEH
ScrollWindowEx (), HO3BOJISIIONIEH OCYIIECTBIATH ObICTPOE MEepeMELIeHHE MPSIMOYTOJIbHON
YaCTH KJIMEHTCKON 00JIaCTH B IpeJiesiaX OKHa.

2.9. Co3xaHue ¥ MCNOJIb30BAHNE MEHIO

3aganue. Co3aTh NPUIOKEHHE, IEMOHCTPUpYIOIEe paboTy ¢ MEHIO MPHIIOKEHHS (OOBIYHBIM U
CHCTEMHBIM), C TaOJIUIIEH aKkcenepaTopoB. B MpuiiokeHnn npy Ha)KaTHH HA JIEBYIO KIJIaBHILY
"MBIIIN" BBIBOJUTCS KBAJIpaT WIN OKPYXHOCTh. L[BeT poHa 1 THI n300pakeHus! BBIOMPAIOTCS
Ipy IoMoIIM MMyHKTOB MeHIo "LIBer hona" u "dopma nzobpaxenus". ITyHkT "Beixon" ciyxut
JUIS 3aBepIICHHs] paboThI MPHIIOKeHHs. B cucTreMHOe MeHIo 106aBIseTcs MyHKT, IpU BBIOOpE
KOTOPOT'0 OTOOPaXaeTcsi OKHO COOOIIEHHs ¢ MHPOpMAaLUeil O MPUIIOKEHUH.

IHosicHeHus M yKa3aHHU4.

MeHro — 3T0 Haubosee KOHCEpPBATUBHAS M, OTHOBPEMEHHO, HanloJiee BaXkHast YacTh MOJIb30Ba-
TesbeKkoro uurepgeiica. TpynHo Haittu Windows npuiioskeHue, y KOTOPOro OTCYTCTBYET MEHIO,
—3TO CYUTACTCA “AYpHBIM TOHOM™ Y pa3pabOTUMKOB.

OOBIYHO BBIIENSIOT YEThIPE BHJIA MEHIO:
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1. I'maBHOE MEHIO OKHA HJIM MEHIO BepxHero ypoBHs (top-level menu). Dto meHto mpeacrapiser
cO00¥ TOPU3OHTAIBHYIO CTPOKY, KOTOpasi pacrioyio’keHa HEMOCPEICTBEHHO MO/ 3ar0JI0OBKOM OK-
Ha U COCTOUT M3 HECKOJIBKHMX 3JIEMCHTOB.

2. ITommento (Submenu) mosBIIseTCs O IIaBHBIM MEHIO MIPU BHIOOPE OJHOTO U3 €ro 3JIEMEHTOB.
3. IlnaBaromiee menro (floating menu). OHo He CBSI3aHO C IIABHBIM MEHIO, U MOXET OBITh CO3/1a-
HO B JIFOOOM MECTe IKpaHa KaK He3aBHCHMOE BCIUIBIBAIOIIIEE MEHIO.

4.V noaaBJIsroNIero OOJBIIMHCTBA IIIaBHBIX OKOH MPUIJIOKEHUH B JICBOW YaCTH 3arojloBKa HaXo-
IUTCs TUKTOorpamma. 1{emuok MBIIIbIo 10 Hel TPUBOAMT K TOSIBICHHIO CHCTEMHOTO MEHIO
(system menu), KOTopoe MoX0ke Ha MOAMEHIO IIABHOTO MEHIO MPHI0KeHUs. OOBIYHO CUCTEM-
HOE MCHIO BCEX MPHIIOKEHHUIH OJIMHAKOBO, C €r0 IOMOIIHI0 MO)KHO MUHUMHU3UPOBATh MM MaK-
CUMH3HMPOBATh OKHO TPUJIOKEHUS, IEpeMeNIaTh ero u npouee. OHAKO MPUIIOKEHUE HMEET
BO3MOXXHOCTh M3MEHUTh CHCTEMHOE MEHIO, JIOTIOJIHSS €r0 HOBBIMU CTPOKAMH, HITH YAAJISIS Cy-
HIECTBYIONIHE.

Bo3MOXHBIE COCTOSIHUS TyHKTOB MEHIO

1. [Ipu BBIOOpE IMyHKTA MEHIO, CTPOKAa MHBEPTUPYET LIBET. DTO NPUMEHUMO K ITYHKTaM MEHIO
BCEX BH/JIOB.

2. ITyHKTBI BCIUIBIBAIOIINX MEHIO MOTYT HAaXOJUThCS B cocTosiHUM ommeuero (checked), mpu
9TOM CJIeBa OT TEKCTa ITYHKTa MEHIO BBICTABIIACTCS CIIeUaIbHas METKa. DTa METKa IO3BOJISIET
HI0JIB30BATENIO Y3HATh O TOM, KaKHe OIIMH MPOrpaMMbl BEIOpaHBI 3 3TOro MeHIo. [TyHKTBI
TJIABHOTO MEHIO He MO2ym Oblmb OMMedeHbl.

3. IlyHKTBI MEHIO MOT'YT HaXOJUThLCS B cocTosiHuu akmuero (enabled), neaxmuesno (disabled) u
Heoocmynno (grayed). VimeiiTe B BUy, YTO ITyHKTHI, IOMEYEHHBIC KAK AKTHBHbIC MJIM HEAKTHB-
HBIE, BBITJISAAT JUTS IOJIB30BATENs OIMHAKOBO, @ HEIOCTYITHBIM MTyHKT MEHIO BEIBOAUTCS B CEPOM
IBETE.

Tonbko pu BeIOOpE axmueHbix TyHKTOB MeHI0 Windows reHepupyeT COOOIeHHUS, TOCTYa0-
mye B QYHKIUIO OKHA, COIEPIKAIIIEro 3TO MEHIO.

WTak, KaXkablil MyHKT MEHIO ONpPEeNseTcs TPeMs XapaKTepUCTUKAMU:

1. BuemHwuii BUj MyHKTa MEHIO, APYTUMHU CIOBaMH — TO, YTO OyJeT 0TOOpakeHO B MEHI0. DTO
MOXET OBITh TNOO CTPOKA TEKCTa, JINOO TpapuuecKuii, TouHee OUTOBBINA 00pa3.

2. ATpuOyT yHKTa MEHIO, KOTOPBIN ONpeNeNsieT, sIBISeTCs U JaHHbIN MyHKT aKTUBHBIM, He-
JOCTYITHBIM MJIM OTMEUYEHHBIM.

3. YHUKaJIbHBIA YHUCIOBON MACHTUDUKATOP, KOTOpbIH Windows mocbuiaeT B (PyHKIIHIO OKHa,
KOTJ1a M10JIb30BaTelNb BBIOMPAET JaHHBIM MyHKT MEHIO.

Coo011eHus OT MMyHKTOB MEHIO

IIpu BeI6OpE myHKTOB MeHI0 Windows renepupyeT coodnienne WM_COMMAND. D10 cooleHune
MOYKHO Ha3BaTh COOOIEHHEM MOJIb30BATENbCKOTO HHTEpdEiica, MOCKOIBKY OHO MOCHIIAETCS
BCSIKUH pa3, KOTJa MoJb30BaTelb YTO-TO BRIOMPAET, YTO-TO MEHSET U Tak Janee. B obmem ciy-
Yae 3TO COO0IEHNE UMEET apaMeTphl:

WM COMMAND

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

[Tapamerp wEvent nMenyeTcst HOTU()UKAIIMOHHBIM KOJOM MM KOJIOM M3BelleHus. Jist myHK-
TOB MEHIO OH 8ceeda paBeH Hymo. [Tapamerp wID — 3TO YHUKAIbHOE YHCIOBOE 3HAYCHHE, acCo-
IUMPOBAHHOE C KAX/IBIM 3JIEMEHTOM. B ciyyae MeHI0, OH COIep>KUT UACHTU(UKATOP MMyHKTa
meHro. [Tapamerp hwndCt1 npencraBnsier co00i JecKpUnTOp OKHA 3JeMeHTa yrpasieHus. s
MYHKTOB MEHIO OH gceeda paBeH NULL.

IIpu BEIOOpE MYHKTOB CUCTEMHOIO MEHIO FeHepHUpyeTcs cooduienne WM_SYSCOMMAND, KOTO-
po€e UMEET TaKue XKe ImapaMeTphl.
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Hanomuum eme pas, uro coobmenrne WM _COMMAND nocTynaeT B (yHKIHMIO OKHA, KOTJIa ITyHKT
MEHIO yorce ebiOpan. OaHaKO pellaeMasi BaMu 3a7jaua MOKeT MoTpeOoBaTh 3HAHUS, KAKOH MyHKT
MEHIO 8b10Upaemcs MOJIb30BATEIEM B HACTOSIINN MOMEHT. J[OIycTUM, Bbl XOTUTE TUHAMUYECKU
MEHATh BHEIIHUI BUJ IIyHKTa MEHIO, KOI'/Ia I10J1b30BATEb HABOJUT HA HETO Kypcop Mblu. B
5TOM cilydae (yHKIMS OKHa JOJDKHA 00padaThiBaTh coobmenne WM_MENUSELECT, KOTOpoe
nocrymaer 70 WM_COMMAND u UMEeT IapamMeTphI:

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

[TapameTpsl Item u hMenu COOTBETCTBYIOT UIECHTU(HUKATOPY U AECKPUNITOPY BHIOUPAEMOTO
MyHKTa MEHI0, a 3HaueHue £Flags coJepKuT ¢iaru COCTOSIHUS 3TOTO MYHKTA.

Co3aHue ri1aBHOrO MEHIO MTPUII0KEHUS

Jlo6aBiieHrEe MEHIO K MPOTpaMMe — CpaBHUTENIBHO MpocTas 3a1aya Windows mporpaMMupoBa-
Huda. CTpyKTypa MEHIO IOCTaTOYHO IPOCTO ONpPEAEIISIeTCs B OMMcaHuu pecypcoB. Kaxniomy
MYHKTY MEHIO MPUCBAaNBAETCs YUCIOBON uaeHTudukarop. ObecneueHne yHUKalIbHOCTH UJICH-
TU(UKATOPOB OepyT Ha ceOs COBPEMEHHBIE PEAAKTOPBI PECYPCOB, BaM OCTAETCS MPUILyMAaTh
MHEMOHHMYECKHE HMEHA 3THM HaeHTh(uKkaropam, Hanpumep ID_EXIT.

st co3nanusi MEHIO IPUMEHSIIOTCS TP METO/1a:

1. [Ilabnon MeHto co3naetcs B (paiiyie pecypcoB MPHIIOKEHHUSI, a 3aTEM 3arpyKaeTcsl IPU co3/1a-
HUH TJIABHOTO OKHA MPHJIOKEHUSA. DTOT CIIOCO0 MOAXOMT ISl CTATHIECKUX MEHIO, HEMEHSF0-
IIUXCS WU HE3HAYUTEIIPHO MEHSFOIITUXCS B IIpoliecce padboThl MPOrpaMMBl.

2. Menro 6e3 mabiioHa co3aeTcsi TMHaAMUYEeCKH TOJIbKO Mpu noMolnu GyHkiuin Win32 APL.
DTOT croco0 MOIXOIUT [ MPUIIOKEHUH, CYIIECTBEHHO MEHSIOIUX BHEIIHUHN BU MEHIO, KO-
raa pa3padoTaTh MOAXOSIINNA MA0JIOH 3apaHee He MPEACTABISAETCS BOZMOKHBIM.

3. [l1aby0H MeH!O MOATOTaBIMBACTCS HETIOCPEACTBEHHO B OTNICPATUBHOM IMaMSATH U C TIOMOIIBIO
CHEeIHAbHBIX (QYHKIIUN TOIKITIOYAETCS K MPUIIOKEHUIO.

Mp1, mpeuMyIecTBEHHO, OyIeM HUCIOIb30BaTh MepBbIi crocod. Kak Obl10 cka3zaHo, Mpex/ae ueM
MOJKJIFOYUTh MEHIO K IIPUJIOKEHUIO, €10 HYKHO 3arpy3UTh U3 pecypcos. [locnenoBarenbHOCTh
IEHCTBUI MOXKET OBITH TAKOM:

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

3aMeTHM, 4TO MU YKa3aHUHU PECYPCOB MPHIIOKEHHUS Yallle UCTIOIb3YOTCS UNCIIOBBIE 3HAUYEHN S,
UJICHTHQUIUPYIOLINE PECYPCHI, @ HE CTPOKOBEIE ONMCaHus, HanpuMep, IDR_MAIN MENU. B
3TOM ciydae ClieyeT UCNoIb30BaTh Makpoc MAKEINTRESOURCE () Juis npeoOpa3oBaHus

ueHTUUKATOpa pecypca B CTpokoBoe onucanue. [Ipumep 3arpy3ku MEHIO BBITJISIIUT TaK:

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

O6pa6OT‘{I/IK COO6IJ_ICHI/II71 MCHIO HECJIOKCH U MOKCT BBITTIAACTH CIICAYIOIIUM o6pa30M:

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

return 0; }

OyHKIMH U1 pabOThI C MEHIO
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1. Ecnn okHO hWnd npuiioxeHusi UMEET TJIaBHOE MEHIO, TO TOJYYUTh €ro IECKPUIITOP MOKHO C
MTOMOIIBIO (YHKITHH

HMENU hMenuMain = GetMenu (hWnd) ;
3areM MOKHO MOJIYYHUTh JECKPUITOPHI BCEX MOAMEHIO, BbI3bIBasH (DYHKIHIO

HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);
3/1ech LIeJIOUHCIIEHHOE 3HaueHne nPos u3mensierca ot 0 1o nMenu-1, rae nepemenHas nMenu
0003Ha4YaeT KOJIMYECTBO MOAMEHIO. ¥Y3HATh 3TO 3HAUEHHE MOYKHO C TOMOIIbIO YHUBEPCAIBLHOM
byHKIIUN

nMenu = GetMenultemCount (HMENU hMenu),
KOTOpasi BO3BpAILlaeT KOJIUYECTBO AJIEMEHTOB B 17000M MEHIO, 8 HE TOJIKO B IJIABHOM.
2. JIns mOoTHOM 3aMEeHbl MEHIO Y TJIABHOTO OKHA MPHJIOKEHUS HY>KHO BOCIIOJIb30BaThCs (DYHKIU-
e

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),
KOTOpas MO3BOJIAET NPUKPENUTh K OKHY hWnd HOBOE MEHIO ¢ JEeCKpUIITOpOoM hMenuNew.
B sToMm ciydae “crapoe” MeHIo TpeOyeTcsi pa3pyluTh BEI30BOM (QYHKIIUU
DestroyMenu (hMenu) . Eciu k€ MEHIO IPUKPEIUIEHO K OKHY IIPU CO3/1aHUU ITOCIIEAHETO
(cM. mpuMep mpeabIayero myHkra), Windows aBToMaTH4eCKH pa3pyIIUT TAaKOE MEHIO MPH 3a-
KpBITHH OKHA.
3. I3MeHUTh COCTOSTHUE IMMyHKTa MEHIO C UCHTU(HUKATOPOM UID MOXKHO C TOMOIIBIO BHI30BA
byHKIIII

EnableMenultem (hMenu, uID, uEnable);
[TapameTp uEnable MOXET IPUHUMATH OJHO U3 CJIEIYIOUIUX 3HAYCHUM:
MF DISABLED (nenocTynHo), MF_ENABLED (axTuBHO) Win MF _GRAYED (HEIOCTYIIHO
OTMEUYEHO CEPHIM IIBETOM). DTO 3HAYEHHUE TOJKHO OBITh 00BEAUHEHO C KOHCTAHTOM
MF _BYCOMMAND, eciu napamerp ulD 3a1aeT uieHTH()UKATOP MEHIO, THOO0 C KOHCTAHTOH
MF BYPOSITION, cciu ulD 3a7aeT HOMEp IO3UIIMU B MCHIO.
4. Ecnu BBl U3MEHSIETE COCTOSIHUE KaKOT0-THO0 MYHKTa 21asHo20 meHto okHa hWnd, To crienyet
BBITIOJTHUTH MIEPEPUCOBKY MEHIO BBI30BOM (DyHKITHH

DrawMenuBar (hWnd) ;

[TepepucoBbIBaTh MOJMEHIO HE TPEOYETCs, MOCKOJIBbKY 3TO Aenaercs Windows aBTOMaTH4eCcKu
[IPY Ka)KIOM BBI30BE IIOAMEHIO.

5. Ilporpammubiit uHTEpdeiic Win32 conepKuT 1Be yHUBEpcalbHble (GYHKIUU

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

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

nepBasi 3 KOTOPhIX BO3BPALIAET MOJIHYIO HH()OPMAIIMIO O ITyHKTE JF000Tr0 MEHIO, a BTOpast —
MO3BOJISIET COBEPILUTH BCE HEOOXOAMMBIE OIEepalluy ¢ ’TUM MyHKTOM. [lapamerp uItem sBis-
eTcs MO3UIMEN B MEHIO, €CITU IIEPEMEHHAs £ByPosition UMEET HEHYJIEBOE 3HAYCHHE, INOO UJIECH-
TU(UKATOPOM — B IPOTUBHOM ciaydae. VcuepnbiBaroliee OMUcaHue Mojiel CTpyKTyphl
MENUITEMINFO Bbl MOXeTe HalTH B J1t000# cripaBouHOM cucteme no Win32 APL

2.10. lnanoroBasi naHe/ib KaK r’1aBHOe OKHO NMPHJIOKEHUSI

3aganue. Co31aTh NPUIIOKEHUE, KOTOPOE B KAYECTBE INIABHOTO OKHA NPUJIOKEHHSI HCIIONIb3YET
JTMAJIOTOBYIO MaHEJb, BBITOTHSIOMIYIO (PYHKIIMH MPOCTEHUIIETO KaIbKyIATOPA.
IHosicHeHus M yKa3aHHU4.
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Crnenyonym Mociie MEHIO, 4aCcTO UCIOJIb3YEMBIM PECYPCOM MPHUIIOKEHHUSI, IBIISETCS AUATIOT.
[IpakTruecku moboe ctangapTHOE prioxkeHne Windows HCIOIb3yeT TUaoTOBBIE TTaHEH.
OpnnHako BHayase clielyeT pacCMOTPETh COCTABISIONINE KOMIIOHEHTBI AUAJIOTOB — AJIEMEHTHI
yIIpaBJICHHUS.

B Windows npegomnpenesneH neblid psiji pa3indHbIX 2JIE€MEHTOB YIPaBIEHUS, TAKUX, KaK KHOTI-
KU, PEIaKTOPbI TEKCTOB U CIIUCKHU U Mpoyuee. ITH SJIEMEHTHI YIIPABJICHUS UMEHYIOTCS JJOYEPHHU-
mu okHamu yrpasienus (Child window control). Bee onu cozparorcs Ha 6ase npeaonpeaeicH-
HBIX KJIACCOB, HO Pa3pabOTUMK MOXKET OMPEEIUTh U COOCTBEHHBIE KIJIACChl JOYEPHUX OKOH, 3a-
pEerucTpupoBaB UX MpH nomoiu ¢pyHkiun RegisterClass ().

BcnomuuM, 9TO 0YEpHEE OKHO, BO-IIEPBHIX, onpeaenserca cruneM WS_CHILD u 6ce2da pac-
MOJIAratoTCsl Ha MOBEPXHOCTU POJAUTENLCKOIO OKHA, Kak Obl “npuiunas’ K Hemy. Bo-BToOpbIX,
pH JI000M MepeMEeIEHUH T0UepHee OKHO HUKOTIa HE BHIXOJUT 3@ TPAHUIIbI POAUTEIHCKOTO
okHa. PoguTenbckoe OKHO MOXKET COJIepKaTh HECKOJIBKO AJIEMEHTOB YIPaBIIEHUs, KOTOpbIe OY-
IyT TIepeMeNIaTbcs BMECTE C OKHOM-POJIUTEIIEM.

YToOb! poAUTETHCKOE OKHO Pa3Inyalio I0YepHUe OKHA, TIOCTIeIHNE JODKHBI IMETh YHUKAIbHBIN
UACHTU(PHUKATOP ¥ YHUKATbHBIA JECKPUIITOP OKHA.

Wtak, 10CTaTOYHO MPOCTO CO3JaTh HY)KHbIE TOUEPHHUE OKHA, YKa3aB UX Pa3Mephbl, PacIoIOKeHHE
U HEKOTOpbIE Apyrue arpuodyTsl. [locie 3Toro npunoxeHne Mo>KeT B3aUMOJICHCTBOBATH C dJie-
MEHTaMH yIpaBlIeHUs, IepeaBas UM U ToJy4asi OT HUX pa3iuuHble coobmenus. [Ipu sTom ka-
HKIBIN DJIEMEHT YIPaBIECHUSI CAMOCTOSTEIFHO 00pabaThIBaeT COOOIICHHSI MBIIIN U KJIaBUATYPHI U
U3BEIIAeT POJAUTEIHCKOE OKHO O TOM, YTO €r0 COCTOSIHUE U3MEHUIIOCh. B 3TOM citydae nodyepHee
OKHO CTAHOBUTCSI JIJIsl POJIUTEIHCKOTO OKHA YCTPOUCTBOM BBOA. [Ipy TOM OHO MHKAICyIUpyeT
0coOblIe IeWCTBUSA, CBA3aHHbIE C IpauuecKuM MpeICTaBICHHEeM OKHA Ha 9KpaHe, peakiuen Ha
M0JIb30BaTEIbCKUIN BBOJ, U U3BEILEHUS APYroro OKHa Ipu BBoJE 000 nndopmanmu. [puno-
YKEHUIO HET HEOOXOAUMOCTH OECITOKOUTHCS O JIOTUKE 0OpaOOTKH MBIIIM STUMHU OKHAMH, UIH O
JIOTUKE UX OTPUCOBKU. Bee 3To BXxoauT B 30HY oTBeTcTBeHHOCTH Windows, a Bce, 4TO ocTaercs
IPUJIOKEHHIO — 3TO 00pabareiBaTh cooOmenne WM _COMMAND. DTHM COOOIEHHEM TOYEPHUE
OKHa HH(OPMHUPYIOT OKOHHYIO IIPOLELYyPY O PAa3IHUHBIX COOBITHIX.

Win32 API cogep>XUT HOBBIE JIEMEHTHI YIIPaBJIEHUs, KOTOPBIE HUCIIOJIB3YIOT COOOIIEHHE
WM_NOTIFY juisi U3BEHICHUS POJIUTEIIBCKOTO OKHA.

Coznanue cTaHIapTHBIX AJIEMEHTOB YIIPABICHUS

JuHamuuecku — BHe mabJI0Ha — CO3/1aTh CTAHIAPTHBIN 2JIEMEHT YIPaBIEHUS MPOIIIE BCETO C
nomoltpio GyHkI CreateWindow (), HCTIONB3ys OJUH U3 MPEAONPEIEICHHBIX KIIACCOB:
“button”, edit”, “static”, “listbox”, “combobox” un “scrollbar”.

HaHpI/IMep, KHOIIKY MOKHO CO31aTh TaK:
HWND hWndBotton = CreateWindow (

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

(HMENU) nIDctrl,
g _hInst, NULL);

[Tapamerp nIDctrl — yncnoBoi uaeHTU(GUKATOp OKHA. J{JIs Ka¥KI0ro CO31aBaeéMoro JIouepHe-
ro OKHa HE00XO0AMMO ONpeAETUTh COOCTBEHHBIN YHUKAIbHBIN HeHTH(QUKaTOp. Pogurensckoe
OKHO OyJZIeT pa3iuyarh JIEMEHTHI YIIPaBJIECHUS 110 3TOMY ITapaMeTpy, Modydast COOOIIeHne
WM_COMMAND oT 6cex 104epHHX OKOH. Jleckpunrop hWndParent — 5To onucarens poau-
TEIBCKOI'O OKHa.

Kpome Toro, Hy’)kHO yKa3aTb KOHKpETHbIE TapaMeTpsl cTIl dwStyle co3/1aBaeMoro OKHa Jyis
6oJiee TOYHOTO ONpEeNICHHs BU/a U CBOMCTB KaXKI0TO U3 DJIEMEHTOB YIPABJICHUS.
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OKOHHBIC TTPOLIEYPHI IS CTAHIAPTHBIX 3JICMCHTOB YIIPABJICHUS YK€ BKITIOUCHBI B COCTaB sIpa
Windows. OHr HE0OX0IUMBI 1151 00pabOTKH COOOIIEHH TeX JOUYEPHUX OKOH, KOTOPBIE CO3/a-
HbI Ha OCHOBE TICPEYMCIICHHBIX KJIACCOB.

Pa3pyiienue 31eMeHTOB yIpaBiIeHUs

[Tpu HEOOXOAUMOCTH CO3JaHHBIN AIIEMEHT YIIPABIICHUS MOKHO YAAIUTh PYHKIIHEH
DestroyWindow (). OxHako MOMHHTE, IPU pa3pyILICHUH POIUTENbCKOro okHa, Windows
cama yoansiem BCE €ro JOUYEPHHUE OKHA.

OyHKIMHU U1 pabOTHI € JIEMEHTaMH YIIPABICHUS

Boi3biBast pynkimn Win32 API, MOXHO TMHAMHYECKH TIEpEeMEIIaTh JIEMEHTHI YIIPaBJICHUS, JIe-
JaTh UX aKTUBHBIM MJIM HEAKTUBHBIM, CKPBIBATh UJIM, HA00OPOT, 0TOOpakaTh B OKHE.
[TepemecTuTh 371IEMEHT YIpaBIeHUS! BHYTPH POJIUTEIHCKOTO OKHA MOKHO C ITOMOIIBI0 QYHKIIUU
SetWindowPos (). OTta QpyHKUHKSA OonpeensseT HOBOE PACIOIOKEHHUE U pa3Mephbl OKHA B CHUC-

TEMC KOOpAHHAT, CBSI3aHHOM C POAUTCILCKUM OKHOM.

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

Kpowme Toro, nanHast GyHKIMS TO3BOJISIET MAHUITYTUPOBATh, TAK HA3BIBAEMBIM Z-TIOPSIAKOM
OKOH. JTa 3aJlaya CTAHOBUTCS aKTyaJIbHOM, KOT'/1a HAa IOBEPXHOCTH POJUTEIBCKOr0 OKHA pacIio-
JlaraeTcsi HECKOJIbKO MEPEKPhIBAIOIINXCS JOUYEPHUX OKOH, U OJJTHO OKHO HY)KHO “yOpaTh” moJ
JIPyroe, Ui Ha00OpOT — BHIBECTH €ro Ha MEpeIHUH TUIaH.
DOyHKIMA

BOOL EnableWindow (HWND hWndChild, BOOL bEnable)
nenaet okHo hWndChild nmu0o akTHUBHBIM, €clid BTOpoil mapametrp TRUE, 1100 HETOCTYITHBIM,
eciii bEnable pasen FALSE.
DOyHKIMA

BOOL IsWindowEnabled (HWND hWndChild)
IIPOBEPSET aKTUBHO 11 OKHO hWndChild B HacTOALIMN MOMEHT.
DOyHKIMA

BOOL ShowWindow (HWND hWndChild, int nCmdShow)
MO3BOJIIET CKPBITH (nCmdShow=SW_HIDE) WK BHOBH OTOOPA3HTh (nCmdShow= SW_SHOW) OKHO
hWndChild Ha NOBEpXHOCTH POAUTENLCKOTO OKHA.
VYkaxkeM eliie ABe BcrioMoratenbHble GyHkiuu. O Ha U3 HUX JaeT BO3MOXXHOCTh Y3HATh JECK-
PHUNTOP JI0UYEPHETO OKHA, 3Has €ro IeJI0YHCIeHHOe 3HaYeHHe uaeHTuukaropa nID:

HWND GetDlgItem (HWND hWndParent, int nID)

a BTOpasi, oOpaTHas NMepBOil — BO3BpaIlaeT UACHTU()UKATOP JOUEPHETO OKHA MO €r0 U3BECTHOMY
JECKPUNITOPY hWndChild!

UINT GetDlgCtrlID (HWND hWndChild)
XoT4 9acTh “Dlg” B UIMEHAX 3THX (PYHKUUH OTHOCUTCS K OKHAM JUaJiora, Ha CaMOM Jieie — 3TO
(GyHKIMHU 001Iero Ha3HAYEeHHUS.

Coo01eHus T0UepHUX OKOH
Ecnu ctanmapTHBIN IEMEHT YIIpaBlIeHUsI U3MEHSET CBOE COCTOSIHUE, TO (DYHKIIHS POAUTEIHCKO-
ro OKHa noyrydaer cooduienne WM _COMMAND co clIeyFOUIUMH N1apaMeTPaMu:

WM COMMAND

int nIDCtrl LOWORD (wParam) ;
int nEvent HIWORD (wParam) ;
HWND hWndCtl = (HWND) lParam;
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Kon yBenomienust nEvent — 3T0 JIOTOIHUTEIBHBIN KOJI, KOTOPBIH JJ0YepHEe OKHO UCIIOB3YeT
JUISL TOTO, YTOOBI COOOIIUTE POAUTEIHCKOMY OKHY O0Jiee TOUHBIE CBeIeHHs 0 cooOmieHnn. Kon-
CTaHTBI, MICHTU(DUIIUPYIOITUE PA3TUYHBIC KOJIbI YBEIOMIICHHS, ONPECIICHBI B 3ar0JIOBOYHBIX
(aiinax Windows 1 MMEIOT COOTBETCTBEHHO cleayromue npepuxcel: BN _ — “button”, EN_ —
’edit”, LBN__— “listbox”, CBN__— “combobox” u SB_ — “scrollbar”.

[Tapamerp nIDCtrl — 3TO YHHKAIBHOE YHUCIOBOE 3HAYCHHE, KOTOPOE YKA3bIBACTCS MPH CO3/1a-
HUH JIEMEHTA YIIPaBJICHUS.

[Tapamerp hwndCt1 npeacraBisieT cOO0H TeCKPUIITOP OKHA 3JICMEHTA yIIPaBJICHHS.

Coo0OIIIeHHS POTUTEIBCKOTO OKHA JOYSPHUM OKHAM

PoauTenbckoe OKHO MOXKET IepeaBaTh COOOIICHHS JOYSPHUM OKHAM, B OTBET Ha KOTOPBIE 3TO
JIOYEPHEE OKHO OYJICT BBIMOJIHATD Pa3iMuHbIe AeicTBus. [lepenaTth MOKHO Kak 0OBIYHOE OKOH-
HOe cooOmenue (¢ npegukcom WM ), Tak U Crienn(pUIECKHE IS KKI0rO THIIA DJIEMEHTA
yrpasieHus. KOHCTaHTBI, HACHTH(DHUIMPYOIINE Pa3INYHbIe COOOIIECHUS I JOYSPHUX OKOH
yIIpaBJICHHUsI, ONPE/ICIICHBI B 3ar0JIOBOYHBIX (haiimax Windows 1 UIMEIOT COOTBETCTBEHHO Cie-
ayromue npepuxce: BM_— “button”, EM_ — edit”, LB — “listbox”, CB__ — “combobox”.
HamomHuM, 4T0 CyliecTBYyeT JiBa criocoda rnepeaadu CooOIIeHu.

ACHHXPOHHBIH CITOCO0 — ATO 3aIUCh COOOIICHUS B o4epeIb MprioxeHus. OH OCHOBaH Ha HC-
nonb30BaHuu GyHKIMU PostMessage () . Ota (yHKIUS oMeaeT coo0IIeHrne B ouepeib
COOOIICHUH JIJIs1 OKHA, YKa3aHHOTO B IIapaMeTpax, M Cpa3y e Bo3BpalnaeT yrnpasieHue. [1o3xe
(aCHHXPOHHO I10 BPEMEHH) 3alucaHHoe Ipu nomoiy ¢pyHkinn PostMessage () cooliieHue
Oyzaet BbIOpaHO U 00paboTaHO B IUKIIE 0OpaOOTKU COOOIIECHUI.

CHHXPOHHBIH c11O0CO0 — 3TO HEMOCPEACTBEHHA Mepeiaya cOO0IIeHNs (PYHKIIUU JOYEPHETO OK-
Ha, MUHYS o4epeib cOOOIIeHH. DTOT MeToA peanusyeTcs pyHkuueli SendMessage () . B
OTNIM4Me OT npeabiayien GyHkuu, pyHkunus SendMessage () BbI3BIBAET OKOHHYIO IIPOIIe-
IypY ¥ BO3BpAIaeT yIpaBIEHHE TOJBKO MOCIE BbIX0/a U3 (PYHKIHUU JOYEPHErO OKHA.

J171st 57IeMEeHTOB YIpaBIIEHUsI CHHXPOHHBIN CIIOCO0 SBISETCS OCHOBHBIM, YTO MOYEPKUBACTCS
HanmnuueM B Win32 API cnenuanbHO A7isl 3TOro MpeIHa3HauYeHHOT0 BapruaHTa QyHKIIUN
SendMessage ()

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

KOTOpas OTIIPaBIIsET cOOOIIEeHEe Msg IouepHEMY OKHY ¢ UAeHTHpHKaTOpoM nIDitem, pacmno-
JI0)KEHHOMY Ha POJIUTENIECKOM OKHE hWndParent.

PacmmpenHoe ynpaBieHre JOYepHUMHA OKHAMHU

PaccMoTpuM 3Ty BO3MOXKHOCTB Ha MPUMEpE pPEIIeHus 3aaui 00 U3MEHEHHH 11BeTa (hoHa de-
MEHT yrnpaBieHus. Korga sjgemMeHT ynpaBieHust coOUpaeTcst OTpUCOBATH CBOIO pabouyro 00-
JacTh, OH MOCBIJIAET MPOLIETYPE POIUTEIHCKOTO OKHA COOTBETCTBYIOIIEE COOOIICHHE ¢ TIpeuK-
coM WM_CTLCOLOR (Hanpumep, a1 EditBox 310 coobmenne WM_CTLCOLOREDIT). Poau-
TEIHCKOE OKHO Ha OCHOBAHUU ATOU WH(MOPMAIIUK MOKET U3MEHUTH I[BET, KOTOPHIi OyIeT uc-
MOJIb30BaH B OKOHHOMW MPOIEAYype JOYEPHEro OKHA MPU PUCOBAHUU. B HTOre poauTenbekoe Ok-
HO MOXKET yIPaBJISITh [IBETAMHU CBOUX JTOUEPHHUX OKOH.

BosBpariaempiM 3Ha4eHHEM TSI COOOIIEHUM WM CTLCOLOR. . . SIBIISIETCS OeCKpunmop Ha KUCTh
hBrush.

OKOHHBIE TPOLIEAYPHI DJIEMEHTOB YIIPABICHUS

Kak yxe oTmMeuanock, GyHKIIUU OKOH 3JIEMEHTOB yIpaBieHus Haxoadrcs B siape Windows. On-
HaKO y pa3paboTunKa UMEETCs] BO3MOXKHOCTb MOJIYYUTh aJIpec 3TOH OKOHHOI MpoLeaypsl ¢ To-
Moo QyHKIMN GetWindowLong (), /Ui KOTOPO# B KauecTBe BTOPOIO TapaMeTpa UCHOIb-
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3yercsa uaenTudukaTop GWL _WNDPROC. C nomomsio ke pynkuun SetWindowLong ()
MO>KHO HE TOJIBKO MOJyYUTh aJpeCc OKOHHOM MPOLIEIYpPhI JIEMEHTA YIPABIICHHUS], HO U YCTAHO-
BUTh HOBYIO OKOHHYIO ITPOIIEIYPY JJIS HEro. ITOT O4Y€Hb MOIIHBIA IpUeM UMeHyeTcst Window
subclassing. OH Mo3BoJISIET TOMOIHATH KOJI CTAaHAAPTHONH OKOHHOMU TMPOILIETypPhl HOBBIMH BO3-
MO>XHOCTSIMH, IPYTUMH CJIOBaMH, “BJIE3Th” B CYIIECTBYIONIHE BHYTpH sapa Windows OKOHHBIE
poLeAypbl, 00paboTaTh HEKOTOPbIE COOOIIEHNUS CEIU(PUIESCKUM ISl PUIIOKEHHS CIIOCO00M,
a BCE OCTaJIbHbIE COOOIICHHS OCTaBUTh JIJIsl IPEXKHEN OKOHHOM npouenypsl. Hanpumep, Heobxo-
nuMo co3aath aaemeHT EditBox, KoTopslii peHa3HaueH A7 BBO/A TOJIBKO BEIIECTBEHHBIX
yucen. [TociaenoBarenbHOCT BallluX JACUCTBUHN JOKHA OBITH CICAYIOMICH:
1. O6BaBUTH IT00ATBHYIO IEPEMEHHYIO, KaK yKa3aTelb Ha CALLBACK (DYHKITHIO

static WNDPROC OldEditWindowProc;

VYka3arenb 01dEditWindowProc Oy/IET UCIOIB30BAH AJIS OJIYUYESHHSI aipeca OKOHHbIN MPOIeaypHI
cTanaapTHoro sneMmenTa ynpasienus EditBox. [IpuMenenue rmo0anbHOro Kiacca naMsaTu 00b-
SCHSAETCS TEM, YTO UCIOJIB30BaTh €r0 MPUJIETCS B PA3TUYHBIX 00pabOTUMKAX.

2. B o6paboTuunke WM_CREATE POOUTEIILCKOTO OKHA CO31a€TCA 3EMEHT YIPaBIECHUSA, JOITyC-
TUM UMEIOIIUI AeCKpUNTOp hedit. [locie 3Toro, Hy’KHO NOJIYYUTh apec “cTapoil”’ OKOHHBIN
MPOLIEYPHI IS hEdit

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

U YCTaBUTH “HOBYIO” (PYHKIIMIO OKHA NewEditWindowProc

SetWindowLong (hEdit,
GWL WNDPROC, (LONG) NewEditWindowProc) ;

3. HoBas oxoHHas nmpoueaypa, KOHCUHO K€, SABJISICTCA (I)YHKHHeﬁ O6paTH01"O BbI30Ba U OIIPCAC-

HHGTCHCHGﬂYKHHHNIO6paBOMZ

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

switch (uMsg) {
// Bamm oBpaboTUMKU
case

case WM DESTROY
// TUpu paspylieHuyr 3JIEMEHTa yIpaBJIeHUI
// HYXHO BOCCTAHOBUTL CTapHil ampec.
SetWindowLong (hEdit, GWL WNDPROC,
(LONG) OldEditWindowProc) ;
}

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

}
OOpaTtuTe BHUMaHKE HA TO, YTO 00Opa0OTKa MO YMOIYAHUIO AJIs TOJIMEHEHHOM OKOHHOM Mpolie-
JIIypBI BBITIOJHSETCS ¢ TOMOLIBI0 CallWindowProc (), a He DefWindowProc ().

2.11. MogajJbHbIi ¥ HEMOAAJIbLHBII AHAJOTH

3aganue. Co3aTh NPUIIOKEHUE, TO3BOJISAIONIEE BEIBOJAUTD JUarpaMMmy. 3Ha4E€HUs U3MEHSFOTCS
IIPY TIOMOIIY MOJAJIBHON JUAJIOTOBOM ITAHENIN, KOTOPAsl MOABIISIETCS IPU HAKATUU HA KJIABUIILY
'V'. Haxatue Ha knaBuily 'C' BbI3bIBAa€T MOSBIEHUE HEMOJAIBHOMN 1MajI0roBOM NAaHEIN U3MEHE-
HUs [IBETA PUCYHKA.

IHosicHeHus M yKa3aHHU4.

KpoMe 0CHOBHOTO OKHa NMPHIIOKEHHS, KOTOPOE HUMEET CTPOKY 3arojioBKa, MEHIO U CBOE COOCT-
BEHHOE COZIepKaHus, uid oOMeHa nHpopMaluei ¢ mojap3oBaTeaeM Hanboee yacTo NpUMeHsi-
I0TCSL AUANIOroBble OKHA. C TOYKHU 3peHUS MOJIb30BATENs, IJIaBHAS OTINYMUTEIbHAS YepTa JUaAJI0-
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TOBBIX OKOH 3aKJIF0YAeTCsl B TOM, YTO OCHOBHOE OKHO CYIIECTBYET Ha MPOTSKEHUH BCel pabOThI
MPUIOKEHHUS, B TO BpeMsI KaK JUAJIOrOBbIe OKHA IO CBOEH mpupoje 0osiee HEMOCTOSIHHBI U Tpe-
OyroTcsl TOJIBKO Ha BpeMsi oOMeHa JaHHbIMH. Ho 3T0 He ri1aBHOE paziuyre Mexay OCHOBHBIMU U
JUAJIOTOBBIMHU OKHaMU. B eMCTBUTELHOCTH CYIIECTBYIOT IPUIIOKEHUS, UCIIOIb3YIOIINE A a-
JIOTOBBIE TIaHEJIM KaK OCHOBHbBIE OKHA, T.€. TUAJIOrOBbIE OKHA MOTYT OCTaBaThCsl BUJIMMBIMH Ha
MPOTSKEHUH BCETO CYIECTBOBAHUSI IPUIIOKECHHUSL.

Kaxxnoe auanoroBoe 0KHO OOBIYHO COJIEPIKUT HECKOJIBKO AJIEMEHTOB YIPABIECHUS, KOTOPbIE SIB-
JSIOTCS JOYEPHUMHU OKHAMHU 110 OTHOIICHHUIO K IMAJIOTy, a TUAJIOT, SBIISASACH BPEMEHHBIM OKHOM
M0 OTHOILIEHUIO K OCHOBHOMY OKHY, II03BOJISIET MPOBOJUTH OOMEH JTaHHBIMH MEXIY MOJIb30Ba-
teneM u npwiokeHueM. CyiecTByeT Heckonbko GyHKnid Win32 API, koTopbie moMoraroT B
KOHCTPYMPOBAHUH, OTOOPAKEHUU U YIPABICHUH COACPKUMBIM AUAIOTOBBIX OKOH. Pa3pabotuu-
KaM MPHJIOKEHUH 0OBIYHO HE HY>KHO 3a00TUTHCS O PUCOBAHUU 3JIEMEHTOB YIPABICHUS WK 00
00paboTKe COOBITHI MOJIB30BATEILCKOT0 HHTEP(Elica, TOCTATOYHO COCPEIOTOYUTHCS Ha CAMOM
oOMeHe JaHHBIMHU MEXKIY 3JIEMEHTaMH YIPaBICHUS IUaJIOrOBOI0 OKHA U MPUIOKEHHEM.

Cosnanue maoioHa guajiora
J171s1 KOHCTPYMPOBAHUS BHEIIHETO BHJIA IUATIOTOBOW MaHEe U 0OBIYHO UCIONB3YIOT JIBa CIloco0a:

— TMEepBbIi coco0 pa3MeIIeHUs IEMEHTOB YIIPaBIECHUS MPeanoiaraeT UCIOIb30BaHUE CIeIH-
AIBHOTO PeAaKTOpa JUAJIOTOB. DTOT PEIaKTOP MO3BOJIAET OTOOPA3UTh IUATIOTOBYIO MaHEIb U
COXPaHHUTh €€ TEKCTOBOE OMHUCcaHue B (haiije pecypcoB mpuiiokeHus. Takoil moIxo/ MpHu co3-
JMAaHUM JUAJOTOB TMPHUJIOKEHUI HOCUT 3a4aTKU BHU3YAJILHOTO MPOTPaMMHUpPOBAHUs, KOTIa
BHEIIIHUMA BHUJ W TMOBEJICHUE MPUJIOKCHHS OMPEISIASTCS ¢ IMOMOIIBI0 IPapUIECKUX CPEICTB
MIPOCKTUPOBaHUS O3 TPAJAMIITMOHHOTO MPOTPaMMHUPOBAHUS Ha KAKOM-THOO aJIrOPUTMHUYECKOM
SI3BIKE;

— BTOpOH CIOcO0 mperonaraeT co31aHnue madIoHa TUaOTOBOM MaHe U B ONepaTUBHOMN MaMsi-
TH BO BpeMs pabOThI MPHIIOKEHUS. DTOT criocol Oojiee CI0KEeH U UCTIOIb3yeTCs MEHEe 4acTo,
0OBIYHO TOJBKO B TEX CIy4yasiX, KOT/Ia BHEIIHUIN BUJ AMAJIOTOBOM MaHEIN Hellb3s ONpeaeTuTh
Ha ATane CO3JAaHMs MPUIOKEHUSI.

DOyHKIMA aAuanora
Juanorosas nporeaypa win GpyHKIMs Auanora oopadaTeiBaeT COOOIIECHNUS, TOTydaeMble OKHOM
nuanora. OHa HAMOMUHAET OOBIYHYIO0 OKOHHYIO MPOIEAYPY, HO HACTOSIIIEH OKOHHON TIPOIeay-
poii He sBiseTcs. HacTodias okoHHas mpoleaypa MaHeiIu quanora Haxoautces B siape Windows.
DTa OKOHHAs MPOLIeypa BHI3BIBAET TUATOTOBYIO MPOIEAYPY MPHUIOKEHUS, TiepeaaBas eii 00Ib-
IIMHCTBO COOOIIEHUS, KOTOPBIE MOTyYaeT cama.
[Tpocreitmas quanorosas nporeaypa DIgProc nns MmoganbHOTro Aranora MMeeT CieIyroIIui
BUJ;

BOOL CALLBACK DlgProc (HWND hDlg, UINT message,

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

}
return FALSE;



35

Jaxe Ha mepBbId B3I, Y GYHKIMH TAATI0Ta U Y OOBIYHON OKOHHOM MPOIIEAYPHl UMEETCS MHO-
ro o01ero, ogHaKo BUIHBI U oTinyus. [lepedncianm u te, u apyrue.

CxozacTBa MEXAY AHATIOTOBON (DYHKIIMEH M OKOHHOW MPOIEAYPOH
1. OGe mpotexyphl ABISAIOTCS PYHKIIUSIMHA OOPAaTHOTO BBI30BA M OMIPEACIISIOTCS C MAKPOCOM
CALLBACK.

2. [TapameTps 151 AHATOTOBOM (DYHKIIMH | JIJIs1 OOBIYHOM OKOHHOM MPOIIEAYPhl OJTMHAKOBBI.

Paznuuus Mexty 1uaaoroBoil GyHKIMEH 1 OKOHHOM MpoLeypoit

1. Oxonnas nponeaypa Bo3Bpamaet 3Hadenue LRESULT, a nuanoroas nponeaypa — 3Ha4YeHUE
tuma BOOL;

2. Ecnu oxoHHas mporerypa He oOpabaThiBacT COOOIIEHNE, TO OHA BBI3BIBAET 00OPa0OTUYHK 110
ymonuanuio DefWindowProc (). [Iponenypa auanora, ecnu He 06pabaTbIBacT cOOOIICHHE,
Bo3Bparlaer FALSE u TRUE — B IIpOTUBHOM CJIyYae.

3. [Ipouenypa auanora HUKOTAa HE MOJTYy4aeT CO0O0IIEeHUS WM_CREATE, BMECTO 3TOI'0 BCSI MHU-
[IAAJTU3aIKs BBITOJHSACTCS MPU 00pabOTKe CIEUaIbHOTO COOOIICHUS WM_INITDIALOG. 910
cooO0I1IeHre SBJISETCS MEPBBIM, KOTOPOE MOJIyYaeT Mpolielypa 1uaioroBoi nanenu. Eciou npo-
neaypa auanora Bo3spaiaer TRUE, To Windows nomerraer (hokyc BBoJa Ha MEPBBINA AIEMEHT
YIPaBIICHUS, KOTOPbI uMeeT ctuiib WS_TABSTOP. B npoTHBHOM Cilydae, Ipoueaypa auanora
JOJI’KHA UCIIONIb30BaTh (PyHKIMIO SetFocus () A TOro, YT00bl CAMOCTOSITENIFHO YCTAHOBUTH
dboKyc Ha OJMH U3 DJIEMEHTOB YIPABJICHHUS, U TOT/Ia OHA JIOJKHA BO3BPATUTh 3HaueHHe FALSE.
4. Ilpouenypa auanora, Kak paBuiio, HE 00pabaThIBacT COOOIICHUS WM_PAINT u
WM_DESTROY.

Tunel auamoroBeIX IMaHeIeH

B Windows cyiiecTByIOT 1Ba IPUHIUIIUATIBLHO PA3HBIX TUIA TUATOTOBBIX OKOH: HEMOJJAIbHBIE U
MoJiaibHbIe. PaccMOTpUM 0COOEHHOCTH MOJIATBHBIX IUAJIOTOB B MEPBYIO OYepPEb, TOCKOIBKY
OHH UCTMOJIB3YIOTCS 00Jiee YacTo.

Cozntanue MOJaJIbHOTO 1Majora

[Tpu BBIBOZIE Ha 9KpaH MOJAIBHOM TUaOrOBOM MaHeNI!u padoTa MPUIIOKEHUS IPUOCTaHABINBA-
ercs. OyHKIMY I1aBHOTO OKHA IPUJIOKEHUS U BCEX €ro JOYEPHUX OKOH IEPECTAIOT MOJIyqaTh
COOOLIEHNs OT MBIIIM U KIaBUATypbl. Bee 3TH cooO1ieHns nonagaoT B OKHO AUaIoroBoi naHe-
mu. Korja pabota ¢ 1uanoroBoit maHenbio OyJeT 3aBeplleHa, TIIaBHOE OKHO MPHIIOKEHHS U €ro
JoYepHUe OKHa OyIyT BHOBb pa30JIOKUPOBAHBI.

JluanoroBasi maHesb He 00IXCHA CO3/1aBaThCsl KaK JlouepHee OKHO. B aTom ciydae oHa Oyner
3a0JIOKMPOBaHa Hapsly C OCTaJIbHBIMHU JOUEPHUMH OKHaMHU. J{J1s co3jaHus JUaIoroB UCTIONb3Y-
€TCsl CTUJIb BPEMEHHOT'O OKHa.

Coo01eHst MOIaIBHOTO TMAJIOTa HE MIPOXOASAT Yepe3 ouepe b COOOIIEHNH MPUIIOKEHUS, M0~
ATOMY KJIaBUIIN-aKCEIePaToOphl He 61uaiom Ha paboTy OKHA JHajora.

MopnanbpHas 1uanoroBast NaHesdb, TEM HE MEHEE, TI03BOJISIET MOIb30BATEINI0 NIEPEKIIOYUTHCS Ha
paboTy ¢ Ipyrumu npuioxxeHusiMu. Eciu TpeGyercst 3anpeTuTh TaKkyto BO3MOXXHOCTh IEPEKITIO-
YEHHUs], 3TO JJOCTUIAETCsI UCTIONIb30BAHUEM CUCIMEMHBIX MOOANbHBIX OUANO208bIX NAHeell, OTHA-
KO MCIOJIb30BaTh 3TO CPEJCTBO HYKHO € YPE3BBIYAHON OCTOPOKHOCTBIO.

WTtak, Ui co31aHusl MOJIAIBHOTO IMaiora HanboJjee YacTo UCOIb3yeTcs (QyHKIUA

int DialogBox (HINSTANCE hInst, LPCTSTR pTemplate,
HWND hWndParent, DLGPROC pDlgFunc)

Ota (yHKIHS CO3/1aeT IUajJoroBoe OKHO, UCIONB3Ys pecypc mabnoHa pTemplate, u oTobpa-
JKaeT ATy NaHeNb Kak MoJlajdbHOe 1uanoroBoe okHo. @ynkuus DialogBox () He BO3BpalllaeT
yIIpaBJICHHS 10 TE€X TOP, MOKa AUATIOTOBOE OKHO HE OyJEeT 3aKpBITO MojIb3oBaTeneM. B Touke
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BbI30Ba DialogBox () MpouCXOAMUT OJIOKUPOBKA OKHA, BIAJCIONIETO qUanoroM. Jleckpuntop
3TOT0 OKHa nepenaercs yepe3 napamerp hWndParent.

He pexomenayetcs cozaBaTh MoJalbHbIe OKHa 0e3 Biaaenbia. Windows He pa3pyliaer u He
CKPBIBAECT TAKUX JAUAJIOTOBBIX OKOH.

3aKkpbITHE MOJAIBHOTO 1UAaJIora

[Tockonbky OKHO-BaIenell 3a0JJ0KMPOBAHO BO BpeMsl pabOThl MOIAJILHOTO TUANIOra, €AUHCT-
BEHHO KOPPEKTHBIM CIIOCOOOM YHUUTOXKEHHSI IMAI0OrOBOI0 OKHA SIBJISIETCS CaMOpa3pylIeHHE B
JUAJIOrOBOIl MpoIielype, YTO JOoCTUraeTcs Bbi30BoM GpyHkunu EndDialog ().

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

}

Ota GyHKIMS HE TOJIBKO 3aKPhIBAET IMAJIOrOBYIO MaHelb, HO U pa30JIOKHUPYET BHI3bIBAIOILYIO
¢yukuuio DialogBox (), KOTOpas epeiaeT B IpUI0OKEHUE, B KaueCTBE BO3BPAIllaeMoro 3Ha-
yeHus, napamerp nID pynkuuu EndDialog () . Kak npaBuio, auanor 3aBepiaer paboTy npu
Hakatuu KHOMIKU. Ee unentudukarop nID 1 BO3BpaIlIaeTCs B IPEICTaBICHHOM BBILIE (par-
MeHTe Koja. CiaeaoBaresbHO, IPUIOKEHUE MOXKET 3HaTh, IPU HAKATUU KaKOM KHOIIKHU IIPO-
H301JI0 3aKPBITUE MOJAJIBHOTO IUAIOoTa.

3ametuM, uTo uaeHTuukaropsl IDOK u IDCANCEL, KOTOpBIE OMPEIENICHbI B 3ar0JIOBOYHOM
¢aitne windows . h, 3aHuMaloT 0cob6oe MecTo A MOJANbHBIX TUanoroB. Jleno B TOM, 4TO Bce
nuanoru cHabskaercst KHonkoit “Cancel” asnst Toro, 4To0bI OJIB30BaTENb CMOT OTMEHHUTDH BHE-
ceHHble u3MeHenus. Mrak, npu Haxkatuu Ha KHOMKY “Cancel” reHepupyercsi cooO1ieHue
WM_COMMAND c uznentH(ukaropom IDCANCEL, KOTOPOE M IIOCTYNAeT B (PyHKIHMIO JHAJIOra.
OTa e cuTyalusl BO3HUKAET TOI/ia, KOrja MoJib30BaTellb HAKMET KiIaBully Esc.

Bce auanoru cHabxkaetcs Takke kHonko# “Ok” asst Toro, 4To0bI OJIB30BATEh CMOT IPUHSTH
BHECEHHBIE n3MeHenus. [Ipy HaxkaTuy Ha 5Ty KHOIIKY reHepupyeTcs cooOmenne WM_COMMAND
¢ unentudukaropoM IDOK, KOTOpOE MOCTYyMaeT B PyHKIHIO quanora. O6paboTyuk 3TOro co-

00IIEHNS TOJDKEH UMETh BUI:

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

}

Kpowme Toro, coobmenne WM_COMMAND c uaeHTH(HKaTopoM IDOK MOCTYNaeT U B TOM CJIy4ae,
€CJIM I10JIb30BaTeNlb HAXKUMAET KIIaBUIlly Enter B TOT MOMEHT, KOI'Ja BBIIIOJHSIIOTCI OTHOBPE-
MEHHO J1Ba YCJIOBHUSA: |) HU OJIHA U3 KHOIIOK, PACIIOJIOKEHHBIX B JUAJIOTOBOM ITAHEIHN, HE UMEET
(oxyc BBOJIA; 2) HM OIHA U3 KHOIIOK HE UMeeT cTuib WS_DEFPUSHBUTTON.

OxHa coo0IIeHui SBISAIOTCS ClIEMUATBHBIMU BHIOM MOJIATBHOTO Juanora. OHU MpeHa3HaYeHbI
TOJIBKO JUIsI OTOOpa)keHUSI KOPOTKUX MH(OPMAIIMOHHBIX COOOIEHHH, TO3TOMY MOTYT UMETh
TOJILKO 3aroJIOBOK, TEKCT COOOIIEHUS, OJJHY U3 MPEIONPEAETICHHBIX TUKTOIPAMM U OJTHY HIIN
HECKOJIbKO KHONOK. Hampumep, OKHO cOOOIIEHHSI MO>KHO UCIOIB30BaTh Il YBEAOMIICHUS
MOJIb30BaTENs O BOSHUKHOBEHHH KaKOH-JINOO OMMOKM MM 3aIipoca Ha MOATBEPKIeHHE HeoOpa-
TUMOTI'O JICHCTBUS.

OKHO co001IeHH S, C 3aroJIOBKOM szCaption U BEIBOJUMBIM TeKCTOM szText, co3aercs ¢
noMoIkio GyHkuuu MessageBox () .

int MessageBox (HWND hWnd, LPCTSTR szText,
LPCTSTR szCaption, UINT uType)

Kaxk npaswuio, mapamerpom hWnd sBisieTcst IECKPUNITOP TOTO OKHA —OOBIYHOTO HITH JTHAJI0T OBO-
ro — KOTOpOE co3JaeT OKHO cooOmeHus. Ecinn okHO cooOmenus 3akpbIBaeTcs, To (GOKyC BBOJA
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nepenaercs okHy hWnd. Ecinu qeckpuntop OKkHa HEIOCTYNEH, WU €CIU MPUII0KEHUIO HE HYX-
HO, 4T00BI (HOKYC BBOA MOTYYHIIO OAHO U3 OKOH MPUIIOKEHHS, BMECTO 3TOTO JECKPUIITOPA
MOYXHO HCIT0JIb30BaTh 3Ha4YeHHE NULL.

YerBeptoiii napameTp uType QyHknun MessageBox () npeacTaBisieT co0oit Habop OUTOBBIX
¢bnaros.

[TepBas rpynmna ¢aroB ykasplBaeT, Kakue KHOIKH OYIyT OTOOpakeHbI B OKHE COOOIIEHNs, Ha-
npumep, MB_OK, MB_OKCANCEL, MB_YESNO. 3aMeTUM, 4YTO OKHO COOOIIEHHUS MOKET UCIIOIb-
30BaTh MAKCUMYM YETHIPE KHOIIKH.

Bropas rpynma ¢uiaros 3amaet To, Kakas U3 3THX YEThIPEX KHOIOK MOJIYYHT 110 YMOTYaHHIO (O-
KyC BBOJIa, HanpuMep, MB_DEFBUTTONx, rae x = 1..4.

Tperbs Tpymnma 3agaeT MUKTOTPaMMy, KOTOpasi TOSIBUTCS B OKHE COOOIICHMS, HAIIPUMED,
MB_ICONINFIRMATION — nH(opManuoHHbId 3Ha40K, MB_ICONWARNING — 3Ha4OK HAIO-
MuHaHus, MB_ ICONSTOP — 3Ha4OK KPUTHYECKOM OIITUOKH, MB ICONQUESTION — 3Ha40K
3anpoca. [lukrorpaMma no yMo4aHuio HE 3a/1a€TCsl.

B 3aBHUCHMOCTH OT Ha)XaTOM KHOMKH, MPUBOASIIEH K yIAICHUIO MTaHeIH, OKHO COOOIIEHHH BO3-
BpalllaeT OJUH U3 CleayomuX uaeHTudukaropos: IDOK, IDCANCEL, IDYES, IDNO,
IDRETRY, IDIGNORE, IDABORT.

Co3naHne HeMOIaIbHOM THAIOrOBOM MTAHEI HE OCTAHABJIMBACT BBITIOJHCHHE MPUIIOKCHHMS.
Bbonee Toro, HeMoanbHBIC TUATOTOBBIC OKHA BCETIa OCTAIOTCS HAJl TOBEPXHOCTHIO OKHA BJla-
JIeNblIa, JaXKe €ClIi 3TO OKHO Blajenel] noiay4aer ¢pokyc BBoga. HemonaabHbie OKHA HCTIONb3Y-
I0TCS 3HAYUTENLHO PeXe MOAABHBIX JHAIOTOB B CIIydasiX, KOT/Ia MOJIb30BaTEI0 HEOOX0MMO
OJIHOBPEMEHHO paboTaTh KaK ¢ OKHOM JIHAJIOTa, TaK ¥ ¢ OCHOBHBIM OKHOM TIPHJIOKCHHUSI.
[TepeunciumM xapakTepHbIC OTIMYHS HEMOJIATbHBIX JTUATIOTOB.

1. ITpu “cnonb30BaHUKM HEMOJATBLHOM TUANOTOBO MaHETU BCE COOOIICHHUS VISl HEE MOCTYMA0T
B o4epeb cooOIeHui npmioxeHus. CieoBaTeIbHO, O4epeIb COOOIICHUH TENEPh COMEPIKUT
KaK cOOOIIeHHs 7S TJIaBHOTO OKHA, TaK | JIJIsl HEeMOAAbHOTo nuaiora. [lns obecrnedeHus Kop-
PEKTHOM peakIuu AUAJIOTOBOTO OKHA HA COOBITUS KIIaBUATYPhl HEOOXOIMMO U3MEHUTD ITUKIT

00paboTKH COOOLIEHNH, UTOOBI OH BBITJIAEI CIIEAYIOIIUM 00pa3oM:

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

}
Ecnu coob1enne npegHazHaueHo A1 HEMOJAIbHOTO JIMAJIora ¢ JECKPUIITOPOM
hDlgModaless, 10 ¢yHkius IsDialogMessage () OTIPaBiIsEeT 3TO COOOIICHHE OKOHHOU
npoueaype okHa nuanora v Bo3spamaet TRUE, B IPOTUBHOM CiIy4ae — OHa Bo3BpaliaeT FALSE.
CnenoBarenbHO, GyHKIMH UKIIa 00paboTku coobmieHuil TranslateMessage () u
DispatchMessage () OyayT BbI3bIBATHCS TOJIBKO, €CIIM TEKYIEe COOOIICHNE MSg He npeo-
Ha3Hnayero NI OKHA JUaora.
2. JleckpUNTOp HEMOAAIBHOTO IUATOTOBOTO OKHA JJOJDKEH ObITh 00BSBIIEH Kak riio0aibHas me-
peMeHHasi, MOCKOJIbKY OyJIeT UCIOIB30BAThCS B PA3HBIX (DYHKIUSAX MPHIIOKEHHUSL.

3. HemonanbHbIe 1UaIOrOBBIE OKHA CO3AI0TCS (HO HE 0ToOpaskaroTcs!) ¢ MOMOIIBI0 (DYHKITUN
CreateDialog()

hDlgModaless = CreateDialog (HINSTANCE hInst,
LPCTSTR 1lpTempl, HWND hWndParent,
DLGPROC 1pDlgFunc)

[Tapamerps! ¢pynkuunii CreateDialog () u DialogBox () coBnanaiot, oiHako Create-
Dialog () BO3Bpalaer JeCKpUNTOP OKHA U HE BHI3BIBAECT OJIOKUPOBKY POAUTEIHCKOIO OKHA
hWndParent.
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4. JInst oToOpaskeHHsI HEMOIAILHON JUAIOTOBOM IMAHENIN UCTIONB3YETCs YKE 3HaKOMasi BaM Tapa
¢ynaknuii ShowWindow () n UpdateWindow ().

5. 3aKkpbITHE HEMOAAIBLHOTO JIMaIora MPou3BOAUTCS BbI30BOM (pyHKIIMM DestroyWindow (),
aHe EndDialog (). O6paboTunk HaxaTHii KHOIIOK OKOHHOM IIPOLEAYpbI 11aIoroBOi MaHelu

MOXET BBIIIAACTD CJICAYIOIINUM 06pa30M:

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

}

6. O6nynenue aeckpunropa hDlgModaless — 3T0 NPOrpaMMUCTCKUIA TPUEM NPU paboTe ¢
HEMOJIaTbHBIM AUANIOroM. JIesio B TOM, UTO JECKPUITOP MOXKET UCIIOJIb30BAThCA B Pa3HBIX Yac-
TAX npuioxeHus. CienoBaTenbHO, HY>KEH HaJIeKHBIA KPUTEPUIA IS TPOBEPKU CYIIECTBOBAHUS
HEMOJIAJIbHOT'O OKHA JIMaJiora B KaX/Iblil KOHKPETHBII MOMEHT BpeMeHu. HyneBol aeckpunrtop u
03HA4aeT OTCYTCTBUE JAMAJIOra Ha SKpaHe.

OTMmedeHHbIe 0COOEHHOCTH MO3BOJIIOT MMPOBECTU Pa3pyIICHUE HEMOJAIBHOTO JHAIOTa BEI30BOM
¢byuknn DestroyWindow () B 11000M MecTe MPUIIOKEHHS, a HE TOJIBKO B OKOHHOM IMpoiie-
Jype TUanoroBoil maHemu.

Junanorosbie OKHa OOIIETO MOIH30BAHUS

B Win32 API peanu3zoBan psiJ 4acTo yrnoTpeOIsIeMbIX TUAIOTOBBIX OKOH, YTO OCBOOOXKIAeT pa3-
paboTurka OT HEOOXOAMMOCTH MX MOBTOPHON peanu3aluu 1 KaKJ0ro cBoero npusioxeHus. K
STUM JIMaJIOTOBBIM OKHAM, KOTOpPbIE HOCST Ha3BaHUE OOIIETO UCIOJIb30BAHMS, OTHOCATCS Clie-

JYIOIIUE TUAJIOTH.

Hasnauenne nuanora Bri3biBaromias pyHKIus
ITomy4uTs UM OTKPBIBAEMOTO BOOL GetOpenFileName
Gaitna (OPENFILENAME* pOfn)
[Mosyuuts umst 1151 coxpanenuss |BOOL GetSaveFileName
daiina (OPENFILENAME* pOfn)
Bri6pats 11BeT BOOL ChooseColor

(CHOOSECOLOR* pColor)
Bri6paTs mpudr BOOL ChooseFont
(CHOOSEFONT* pCfont)
ITosryunTs IapaMeTpsl s BOOL PrintDlg
IeYaTH JTOKYMEHTA (PRINTDLG* pPD)
[Tonyunts mapameTpsl 1Jis Ha- BOOL PageSetupDlg
CTpOMKHU (PAGESETUPDLG* pPs)
CTpaHMIIBI IPU NI€YaTH
[TomyunuTh TEKCT I MOUCKA HWND FindText
(FINDREPLACE* pFr)
[TomyunuTth TEKCT AJ1 3aMEHBI HWND ReplaceText
(FINDREPLACE* pFr)

Bri3piBaronye GyHKITMU ABYX MOCIEIHUX JUATOTOB BO3BpAIIAIOT JECKPUIITOP OKHA, a He BOOL
MepEMEHHYI0, KaK BCE OCTalbHbIC. JIErKo 10ragarhCsi, 4TO 3TH MOCICTHHUE THATIOTH SIBIISIOTCS
HEMOJATbHBIMH.

OO61ure A1anoroBble OKHA MOYKHO HCIIOJIB30BATh JBYMS CIIOCOOAMH.

1. [IpunosxeHust MOTYT MCITOJIH30BaTh ATH JUAJOTH B UX CTAHIAPTHOM BHUJIE, BHI3bIBAsI COOTBET-
CTBYIOIIYIO (PYHKITHIO OOIIIETo auaiora kak oopraayto Win32 ¢yHKuo.
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2. PacmmpenHsbIit crioco0 mo3BOJIsIET HACTPauBaTh OOIIHE JUAIOTOBBIC OKHA, B COOTBETCTBUU C
LEJSIMU TTPUIIOKEHUSI, HAalTPUMep, 3aMEHSIs CIIeIMaIbHBIM 00pa3oM I11a0JI0HBI JUAJIOTOBBIX Ma-
HeJen.

B 3akiroueHue npuBeieM mpuMep NporpaMMHOrO KO/, KOTOPbIN JaeT BO3MOKHOCTb M10JIb30Ba-
TeNo BRIOpaTh nMs (aiiia st coxpaHeHus: HekoTopoi nHpopmanuu. B atom dpparmente hWwnd
- ICCKPUIITOP IVIABHOTO OKHa, g_hInst - AC€CKpUNTOP KONUH MPHIOKEHHs, ofn - CTpyKTypa
OPENFILENAME, 110151 KOTOPOM UCIOJIB3YIOTCA JIJIs1 HACTPOMKHU JUAJIOTOBOM MaHEu.

TCHAR szFullPath[MAX PATH];

TCHAR SZFileName[MAX_PATH};
*szFullPath = 0;

*szFileName = 0;

OPENFILENAME ofn;

// npoBommM “obHyJieHME” BCEM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));

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

ofn.hInstance = g hlInst;

// bduibTPp OJia OTOOpaXeHMs TUIOB OGajoB
ofn.lpstrFilter = "Texcrobee darme\0*.txt\0

Bce odammer\0*.*\0\0";
ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// WCHOJIb3yeM TeKylWluM KaTaor
ofn.lpstrInitialDir=NULL;
// ompemesigeM 3aroJIOBOK OMajiora
ofn.lpstrTitle = "CoxpauuTb B danyne";
// HacTpauBaem bjary mouasiora
ofn.Flags = OFN_ PATHMUSTEXIST|OFN OVERWRITEPROMPT |
OFN_ HIDEREADONLY |OFN EXPLORER;

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

// B 3TOM TOUKE MMEEM:

// ofn.lpstrFile - mosHwl nyTh OGarsia

// ofn.lpstrFileTitle - wumsa BRIOPaHHOTO Obaiia

// mejlaeM 3amnmMch COOEPXMMOTO baryia

2.12. Pagora Windows c¢ ¢aiisiamu 1 naMsAThIO

3aganue. Co31aTh NPUIIOKEHUE, SIBIISIOIIEEC IPOCTENIINM pelakTOpoM TekcTa. [Ipuiiokenne
MO3BOJISIET CO3/1aBaTh HOBBIE (hailiibl, OTKPBIBATh YK€ CYILECTBYIOIINE, PEIAKTUPOBATh TEKCT U
COXpaHsATh ero B ¢aiine. [y BeiOopa nMeH (paifiioB HCHOIb3YIOTCS CTaHAAPTHBIE JHAJIOTOBbIE
MIAHEJIH.

IHosicHeHus M yKa3aHHU4.

Win32 API nognepxuBaet JBa NPUHLIMIIMAIBHO Pa3HbIX M10/IX0a MPH 0OMeHe HH(popmMarueil ¢
¢aiinoBoit cuctemoii:

- TOTOKOBBIM BBOJI/BBIBOA, pumieamuid u3 MS DOS;

- (hyHkuuu sapa Win32.

I[ToTOKOBBII BBOJ/BBIBO

BonpmmucTBO iporpamm Ha si3bike C, pazpadboTtanusix 111 MS DOS, ncnonbp30Baio MOTOKOBBIN
BBOJI/BBIBO/I, KOTOPBIH O6a3upyercs Ha cTpykType FILE u ceMeicTBe (GYHKIIHIA ¢ HEll CBI3aHHBIX.
Hamomuanm o6111yto cxemy paboThl ¢ GailioM mpu UCTOIB30BaHUU TTOTOKOBOTO BBO/1a/BBIBO/IA.



40

1. daiin oTkpeiBaeTcs BbI30BOM PyHKIIMK fopen (), KOTOpas BO3BpallaeT yka3aTellb Ha CTPYK-
Typy FILE 1100 B TEKCTOBOM, JIUOO B IBOMYHOM pekuMe. ECr BO3HUKIIM ONMTMOKU MTPU OTKPHI-
U (paityia, To 3TOT ykazareiab OyaeT paBeH NULL.

2. JlomyCcTUMBI CIEAYIOIINE ONepalluu C TEKCTOBBIM Qaitiom: £gets () - ureHue cTpoku (110
“\N\n”); £puts () - 3ammcek cTtpoku; £printf () - popmarupoBaHHbIil BeIBOI. [t OMHAPHOTO
daiina nonycrumsel pynknun fread (), fwrite (), fseek () u ftell ().

3. ®aiin 00s3aTEIBPHO HY)KHO 3aKpbITh PyHKIHEH fclose ().

Otr GyHKIIMU 0OHOBIIEHBI 1151 32-X pa3psaHoi Bepcun Windows. DTo 03Ha4aeT, YTO MOKHO
YUTATh U 3aMUCHIBATh (ailsl OoapmmrMu 010KkaMu HHGOPMALIUY 332 OJMH MIPUEM, UCIIONIB3YS OJI-
HOKpaTHBIN BeI30B GyHKIINN fread () u fwrite (). Takum oOpa3om, oTnagacT HEOOXO M-
MOCTb B HCITOJIb30BAHUU LIUKJIOB MpHU padoTe ¢ (aiiaamu O0JIBIIOTO pa3Mepa.

OJHaKO UMEIOTCS TPU OIPAHUYECHUS:

1) moTokoBbIe PyHKITMK pabOTaIOT TONBKO AJis (paitioB mmmHOM MeHee 2 1°0;

2) 5TH PYHKUUHU HE TOJACPKUBAIOT pa3/IeJICHHbIN JOCTYH K (ailiy;

3) paborta c daitiom 10KHA TPOBOAUTHCS B 0IHOM 00pabotunke Windows cooOrieHus, T.e.
yka3atenb FILE Ha OTKPBITBIN (aiiyl He MOXKET MepenaBaThCs Kak cTaTUuYecKas IepeMeHHas oT
OJIHOTO y4acTKa KoJa K Apyromy.

Oyukuuu aapa Windows s pabotsl ¢ daiinamu
B Win32 API nosBunuce npuHIUNHAAIBLHO HOBBIE 32-X paspsanble GyHKuu. IMeHHO OHU pe-
KOMEHAYIOTCS ISl pa3pabOTYMKOB, MOCKOIBbKY JAIOT HECOMHEHHbIE TPEUMYILIECTBA OT UCIIOIb-
3oBanus Win32 API B cpaBHEeHUU C TOTOKOBBIM BBOZOM/BBIBOIOM:

- BBICOKAsi CKOPOCTh TUCKOBOTO OOMEHA JTaHHBIMU;

- Ipou3BoJbHAas JunHa (aiina, Tounee obpabareiBaroTcs (aitibl ¢ uHOM 10 2%4 Gaiir;

- obecrieynBaeTcs IEPEHOCUMOCTh MIPOTPAMMHOT0 Koja Ha apyrue miatdopmsl (PowerPC,

Alpha u MIPS).

Kpome toro, Win32 API ¢pyHkimu no3Bossor paboraTs co ciaenyroummu Windows o0bekTamu:
1) auckoBblie daiinbl; 2) KaHaibl (pipes); 3) mo4ToBbie caoTh (mailslots); 4) koMMyHUKAIIMOH-
HBIE yCTpPOKCTBA (MOZEMBI); 5) KOHCONH (consoles).
Bropoii ocobennocThio Win32 ¢ynkuuii mpu padore ¢ aitinaMu sBiseTcsi BO3MOKHOCTb Opra-
HU3ALUY ACHHXPOHHBIX OMEPAlUi YTEHUS-3aMICH. DTO 03HAYAET, YTO 3aIyCTUTD, K IPUMEpY,
npoliecc 4TeHust HH(OpPMAIMM MOKHO B OJTHOM 00pabOTYHKe, a KOHTPOJIUPOBATH €r0 OKOHYaHHE
— B IPYTOM.

1. CraproBoii pyHkuuel sipnsiercs CreateFile (), KoTopas MO3BOJISIET CO3AATh UM OTKPHITH

MNEPCUNCIICHHBIC BBIIIC OOBEKTEHL.

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

3necs:
szFileName pmsa Windows 00bekTa. IMs MOKET COJepIKaTh MPOOEIbI;
dwAccess PEXHUM OTKPBITHS,

dwShareMode pexuM jgocTyma;

pSecurityAt ykazarens Ha cTpykTypy SECURITY ATTRIBUTES. O6b14HO paBeH
tr NULL,;

dwCreation  pexum co3gaHus;
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dwFlags ¢uaru atpudyToB. OCc000 CaeayeT yIIOMSIHYTh O duiare
FILE FLAG_OVERLAPPED, KOTOPBIA 3a[1a€T aCHHXPOHHBIE ONEPALMHU C
dbaiinom;

hTemplateFi peckpunrop paHee OTKPHITOro aiiaa, aTpuOyThl KOTOPOro OepyTcs 3a

le oOpaser mpu co3/IaHuK HOBOTO (haiina.

OyHKIMS BO3BpaIIaeT JeCKPUNTOP (aiiyia MiId MHEMOHUYECKYIO KOHCTAHTY
INVALID HANDLE VALUE B cily4ac OIIMOKH.
[IpuBeneM TUIIMYHBIE IPUMEPHI.

OTKpBITH CYHIECTBYIOUIHI (ailyl Ha YTEHUE MOXKHO CJIeIyIOIUM 00pa3oMm:

HANDLE hFile = CreateFile ("Just File.txt",
GENERIC READ,
FILE SHARE READ, // pa3nejeHre Ha dYTeHME
NULL,
OPEN_EXISTING,
FILE ATTRIBUTE NORMAL,

NULL) ;

COSI[aTB HOBBIN UJIN nepe3anuncarb CYH_[CCTBYIOH_[I/Iﬁ (l)af/'IJ'I B MOHOIIOJIbBHOM PCIKUME MOKHO TaK:

HANDLE hFile = CreateFile ("New Just File.txt",
GENERIC WRITE,
0, // MOHOTIOJIbHEIA PEXUM
NULL,
CREATE ALWAYS, // mepesammchb CymeCTBYOUEIO
FILE ATTRIBUTE NORMAL,
NULL) ;

2. [Tocne okoHvyanust paboThl ¢ 00BEKTOM, OTKPBITHIM C IOMOIIIbIO pyHKIIMM CreateFile (),

€ro 0043amenbHO HYXHO 3aKpPBbITh 1A 0CBO60)K,Z[6HI/I$I BHYTPCHHHUX PECYpPCOB
CloseHandle (hFile) ;

3. IomyunTs pazmep ¢aitna hFile npou3BOIbHOM JUIMHEI MOKHO Yepe3 QYHKIIUIO

DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),
KOTOpasi BO3BpallaeT MIIAIINe YeTbIpe OaiiTa JUIMHEL, a napaMeTp pSizeHigh ykasbiBaeT Ha
HEPEMEHHYI0, COJIEPKAIIYIO CTapIlue yeTbipe 6aifTa. Takum 06pazom, pe3ylbTUpYIOLIee 3HaYe-
HUe JUIMHBI (haiiia cocTaBIIsieT BOCEMb OaiT.

4. Ilpountarh nBytes 06aiiT B Oydep pBuf fer MoKHO yepe3 BBI3OB:

BOOL ReadFile (HANDLE hFile,
LPVOID pBuffer,
DWORD nBytes,
LPDWORD pBytesReaded,
OVERLAPPED* pOverlapped)

IpY 3TOM B NIEPEMEHHYI0, aJJpec KOTOpoil nepeaercs yepe3 pBytesReaded, Oy/er 3anucaHo
pealbHOe KOMMYECTBO MPOUYUTaHHBIX O0aiiT. Eciu ykazatens pOverlapped pasen NULL, To
BBITOJIHSCTCSI CHHXPOHHOE UTeHUe HH(pOpMaIMU. JTO 03HAYaeT, 4TO BO3BpaT U3 QyHKIUHU MPO-
U30MIeT mobKo TOCHEe TOro, KaK Oy/IeT BBHIIIOJIHEHO YTeHHE YKa3aHHbIX nBytes 0allT uian Bo3-
HUKHeT ommnbOka. Ecniu mapamerp pOverlapped yka3biBaeT Ha CTpyKTypy OVERLAPPED, BbI-
MOJIHAETCS aCHHXPOHHOE YTeHue, Korna ReadFile () HeEMeQIEHHO BO3BpallaeT yIpaBiICHUE, a
JUIsl YCTAHOBJICHUSI MOMEHTA OKOHYAHMS UTEHUsI HY>KHO IIPEAYCMOTPETH CIELUAIbHBIA KOJI.

5. 3anucats nBytes u3 0ydepa pBuffer B daiin MOXXHO Uepe3 BHI30B:

BOOL WriteFile (HANDLE hFile,
LPCVOID pBuffer,
DWORD nBytes,
LPDWORD pBytesWritten,
OVERLAPPED* pOverlapped)
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®ynkuus Bo3Bpamaer TRUE, eciiu onepalys BhINOJHEHA yelemHo. OcTalbHbIE TapaMeTphl
COOTBETCTBYIOT pyHKIIMU ReadFile ().

6. I nepeMenienust GpailyioBoro ykaszaressi HCIOIb3yeTCs BBI30B:

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

HoBoe nonosxenue (aiioBoro ykasarens 3aaetcs IByMs epeMeHHbIMU Tha LONG — Len

(mimamimee nBoiiHOE ci10BO) M pLenHigh (crapmee aBoitHoe cioBo). [Tapamerp dwMethod

3aJ1aeT HAIPaBJICHUE NIEPEMCIICHHS W IPUHUMACT TpH 3HaUYeHus: FILE BEGIN,

FILE CURRENT u FILE END.

OyHKIMS BO3BpalIaeT MJajliee IBOHHOE CJI0BO HOBOTO MOJIOKEHUs (halijIoBOro ykazaTelsd, a
cTapliee JBOITHOE CIIOBO MepeaaeTcs Yepe3 NepeMeHHYI0, apec KOTOPOil yka3aH Ha TPETheM
MO3UIUH.

Crnennanu3upoBaHHble QYHKINU IS paboThI ¢ daitnamu

Opnnum u3 komnoneHToB Windows SIBISIIOTCS TaK Ha3bIBaeMble (haliiibl MHUITUAIU3AINH, UMEIO-
nue pacmupenne INI. 9To o0bIuHbIe TEKCTOBBIE (DaliiIbl, OTHAKO UX OTIUYUTENbHAS 0COOCH-
HOCTBh COCTOUT B TOM, YTO OHH UMEIOT CIICI[UAILHYIO CTPYKTYPY:

[Section]
Key=Value

KonnuecTBo cekuuii B (paiine He orpaHUYEHO, HE TUMHUTUPYETCS TaK)Ke U KOJIMYECTBO KIIOUel B
Kakaou cekunu. OnHUM U3 TpeOOBaHUM ABIsETCS 0OecleueHue YHUKATbHOCTH KIII04Yel BHYTpU
Ka)XJI0M CEKIIHH.
Urenue 3HayeHus kinoda szKey u3 cekinn szSection ¢aiina szFilePath npoBoaurcs
byHKIHEH
GetPrivateProfileString(
LPCTSTR szSection, LPCTSTR szKey,

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

€CJIM KJIIOY B YKa3aHHOU CEeKI[MH OTCYTCTBYET, B Oydep szValue OyJer 3arucaHo 3Ha4€HUE 110
YMOJIYaHHIO, YKa3aHHOE B szDefVal.
3anuch HOBOTrO 3HaueHUs szValue kioua szKey B ceklu szSection ocyliecTBiaseTcs
byHKIMEH

WritePrivateProfileString(

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

Kak mpaBuio, *.INI ¢aiinsl pacmnonokeHbl B TOH AUPEKTOPUHU, B KOTOPYIO ObljIa yCTaHOBJICHA
omeparmonHas cuctema. Ecnu B ctpoke szFilePath yka3ano Tonbko ums daiina, To oH OyaeT
pacmionoxeH B 310t Windows aupekropun. Eciu ke szFilePath coaepKuT NOTHBINA MyTh, TO
Windows aupexTopus OyaeT IpOMrHOPHPOBAHA.

JIBe pynkunu GetProfileString () uWriteProfileString () cnenuaibHO MpeaHa-
3Ha4yeHsbl U1 paboTel ¢ Win.ini daitmom.
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3. 3agaHus, BLIHOCUMbIE HA CAMOCTOSITEIbHYIO Pa0oTy, 1 PeKOMEH/IAllMHU 110 BbINOJTHEHHI0

3.1. 3apanme. Co3aath MpuiioKeHHE, padOTAIOIIETro B ABYX PEXKUMAaX: KOAUPOBAHUE U JEKOIH-
poBaHue conep:kumoro ¢aina. KogupoBanue u JeKOAUPOBAHUE CUMBOJIOB JOHKHO ITPOUCXO-
JTUTH MPY TOMOIIH TaOJIUIIBI TEPEKOAUPOBKHU, 3arpy:KaeMOi U3 pecypcoB MPHIIOKEHHUS. T.€. pe-
CYpCBI COJIepKaT MPOU3BOJIbHBIE NaHHbIe. FiMeHa (aiiioB BEIOMpatoTCs Mpy MOMOIIM CTaHAAPT-
Ho#t nuanoroBoi manenu “File Open”. CoxepkumMoe 3aKOIMPOBAHHOTO WJIM BOCCTAHOBIIEHHOTO
¢aiina BEIBOJAUTCS B OKHO PEIaKTHUPOBAHUS, 3aHUMAIOIIETO BCIO KIIMEHTCKYIO YacTh OKHA MPH-
JIO’)KEHHSI, © MOXET OBITh COXpaHeHO B (aiinax *.cod u *.txt COOTBETCTBEHHO.

I[HosicHenus1 M yKa3aHusl.

B Win32 API peanu3oBaH psij1 4acTO ymoTpeOIIeMbIX JHATIOTOBBIX OKOH, YTO OCBOOOK/IAET pa3-
paboTurKa OT HEOOXOAMMOCTH MX MOBTOPHOW peanu3aluu Ui KaKJ0ro cBoero npuioxeHus. K
STUM JIMaJIOTOBBIM OKHAM, KOTOpPbIE HOCST Ha3BaHUE OOIIETo UCIIOJIb30BAHUS, OTHOCSITCS Clie-
JYIOIIUE TUaJIOTH.

Ha3nauenue nnanora Br13biBatoniast pyHK1us
[ToryuuTh UM OTKPHIBAEMOTO BOOL GetOpenFileName
daiina (OPENFILENAME* pOfn)
[MonyunTh uMs aj1st coxpanenusi | BOOL GetSaveFileName
daiina (OPENFILENAME* pOfn)
[Tomy4yuTs TEKCT /I MOUCKA HWND FindText

(FINDREPLACE* pFr)
[TomyunuTts TEKCT I 3aMEHBI HWND ReplaceText
(FINDREPLACE* pFr)

BeoI3biBaromme pyHKIMM JBYX MOCTEIHUX JAUAJIOr0B BO3BPALIAIOT AECKPUIITOP OKHA, a He BOOL
NEPEMEHHYI0, KaK BCe OcTalbHbIe. JIerko Jorafarbes, 4To 3T MOCIEAHUE TUATIOTH SBIISIOTCS
HEMO/IaIbHBIMHU.

OO61re A1anoroBble OKHA MOYHO HCIIOJIB30BATh JBYMS CIIOCOOaMH.

1. I[TpunokeHrs MOTYT UCIOJIb30BATh AT IUAJIOTH B UX CTaHIapTHOM BUJE, BHI3bIBAsI COOTBET-
CTBYIOIIYIO (PYHKITHIO O0IIIEeT0 auaiora kak 0obraHyto Win32 ¢yHkiuro.

2. PactpeHHBIi crioco0 mo3BoJsieT HacTpauBaTh 00IIKEe AUATIOTOBBIE OKHA, B COOTBETCTBHUH C
LEJSIMU TTPUIIOKEHUSI, HAIIPUMEp, 3aMEHSs CIIeIMalIbHBIM 00pa3oM 111a0JIOHBI TUAIOTOBbIX I1a-
HeJen.

B 3aknrouenue npuBeseM npuMep IporpaMMHOTO KOJ1a, KOTOPBIH 1aeT BO3MOKHOCTb I10JIb30Ba-
TeNo BBIOpaTh nMs (aiiia uist coxpaHeHus: HeKoTopoi uHpopMaiuu. B atom ¢pparmente hWwnd
- IECKPMIITOD TTIaBHOTO OKHa, g_hInst - qeckpunTop Konuu npuioxenus, ofn - crpykrypa
OPENFILENAME, 1oyl KOTOPOMl UCIIOIB3YIOTCA JIJI1 HACTPOMKHU JUAJIOTOBOM MaHENH.

TCHAR SZFullPath[MAX_PATH];

TCHAR szFileName [MAX PATH];
*szFullPath = 0;

*szFileName = 0;

OPENFILENAME ofn;

// mpoBommuM “oOHyJeHMe” BCeM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));

ofn.lStructSize = sizeof (ofn);
ofn.hwndOwner = hWnd;

ofn.hInstance = g_hlInst;

// duiabTp nng oToOpaxeHMs THUIOB Gaisos
ofn.lpstrFilter = "TexkcroBee Qanme\0*.txt\0

Bce darne\0*.*\0\0";
ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;



ofn.nMaxFile = sizeof (szFullPath) ;
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;

// WMCHOJb3yeM TeKylMiA KaTaoT
ofn.lpstrInitialDir=NULL;

// ompemesysieM 3aToOJIOBOK Ouajiora
ofn.lpstrTitle = "Coxpauurs B odamnie";
// HacTpauBaeMm objaru nuasiora

ofn.Flags

= OFN_PATHMUSTEXIST|OFN OVERWRITEPROMPT |
OFN_ HIDEREADONLY |OFN EXPLORER;

// oTobpaxaeMm IOMajyioT
if (GetSaveFileName (&ofn)) {
// B B3TOM TOUKE MMEEeM:
// ofn.lpstrFile - mosuei nyTb daiina
// ofn.lpstrFileTitle - wumsa BeIOpPaHHOT'O Obaiina
// nmejlaeM 3anmMchb comepxmuMoro bdaria

Oynkun aapa Windows 11t paboThl ¢ daitnamu

B Win32 API nosiBuinch NpUHIMIHAIBLHO HOBBIE 32-X pa3psaaHbie GyHKuN. IMeHHO OoHU pe-
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KOMEHIYIOTCS JIJISl pa3padOTYMKOB, ITOCKOIBKY JAIOT HECOMHEHHBIC TPEUMYIIIECTBA OT UCIOJIb-
3oBanusg Win32 API B cpaBHEHUU C ITOTOKOBBIM BBOJIOM/BBIBOIOM:

- BBICOKAsi CKOPOCTh TUCKOBOTO OOMEHA TaHHBIMU;

- IPOU3BOIBbHAA JUIMHA (aiina, TouHee obpabaTeiBaroTCs (Gaiiisl ¢ JuuHOI 10 284 Gaiir;

- o0ecrieunBaeTcs IEPEHOCUMOCTD ITPOrPAMMHOT0 Ko/1a Ha apyrue miatdopmsl (PowerPC,

Alpha u MIPS).
Kpome toro, Win32 API ¢pynkumu mo3Bosstor paboraTs co cienyroummu Windows o0beKTaMu:

1) nuckoBsIe Qaitnsr; 2) KaHaHI (pipes); 3) mouToBbIe CIIOTH (Mailslots); 4) KOMMyHHUKaIMOH-

HBIC yCTPOKCTBA (MOJEMBI); 5) KOHCOIH (consoles).
Bropoii ocobernocThio Win32 dhyHkuil mpu padote ¢ daiiiamMu sBIsSeTCsS BO3MOKHOCTh Opra-

HU3alMU aCUHXPOHHBIX onepaunﬁ YTCHHUSA-3aIUCH. JTO 03HAa4acT, 4TO 3aIllyCTHUTL, K IPUMEPY,

nmponecc YTCHUA I/IH(i)OpMaIH/II/I MOX>XXHO B OTHOM 06pa60T‘~II/IKC, a KOHTPOJIMPOBATH €0 OKOHYAHUC

— B IPYTOM.

1. CraproBoii ¢pyHkiue sipisercs CreateFile (), KOTopas MO3BOJIAET CO3/IaTh WU OTKPHITH

HepeqHCHeHHLK3BBHH€O6BCKTBL

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

311ech:
szFileName
dwAccess
dwShareMode
pPSecurityAt
tr
dwCreation
dwFlags

hTemplateFi
le

umsi Windows oobekta. MiMst MoxkeT comepxkaTh NpoOerbl;

PEKUM OTKPBITHS,

PEXUM JIOCTYTIA;

ykazarenb Ha cTpykTypy SECURITY ATTRIBUTES. O6sruno0 paBen
NULL,;

PEXUM CO3aHMUS;

¢dnaru atpubyToB. Ocobo cienyeT ynoMsHyTh O ¢are

FILE FLAG_OVERLAPPED, KOTOPBIA 33/1a€T aCUHXPOHHEIE ONEPALH C
dbaiinom;

JECKPUNTOP paHee OTKPBITOTO Qailiia, aTpudyThl KOTOPOro OepyTcs 3a
oOpaser mpu co3/IaHuK HOBOTO (haiina.
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@OyHKIMS BO3BpalIaeT JECKPUNTOP (aiiyia MId MHEMOHUYECKYIO KOHCTAHTY
INVALID HANDLE VALUE B ciy4yae OIITNOKH.
[TpuBeneM TUUYHBIE IPUMEPBI.

OTKpBITH CYHIECTBYIOUIHI (ailyl Ha YTEHUE MOXKHO CJIeIyIOIUM 00pa3oMm:

HANDLE hFile = CreateFile ("Just File.txt",
GENERIC READ,
FILE SHARE READ, // paszneneHue Ha 4YTEHME
NULL,
OPEN_EXISTING,
FILE ATTRIBUTE NORMAL,
NULL) ;

Co3zniaTh HOBBIM WM NIepe3anucarh CylECTBYIOUN (aill B MOHOIIOJIBHOM PEXUME MOXKHO TaK:

HANDLE hFile = CreateFile ("New Just File.txt",
GENERIC WRITE,
0,
NULL,
CREATE ALWAYS, // nepesamnuchk CyWECTBYOUETO
FILE ATTRIBUTE NORMAL,

NULL) ;

// MOHOTIOJIBHBEIA PEXUM

2. [Tocne okoH4yanust paboThl ¢ 00BEKTOM, OTKPBITHIM C TIOMOIIIbIO pyHKIIMM CreateFile (),

€ro 0043amenbHO HYXHO 3aKpPBbITh JJIA 0CBO60)K,Z[6HI/I$I BHYTPCHHHUX PECYpPCOB
CloseHandle (hFile) ;

3. [Monyuuts pasmep ¢aitna hFile npou3BOIBbHON ATUHBI MOKHO Uepe3 (HyHKITHIO

DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),
KOTOpasi BO3BpalllaeT MIIaJIIne YeThIpe OaiiTta JIMHbI, a napaMeTp pSizeHigh yka3biBaeT Ha
MEPEMEHHYI0, CO/IEPKAIIyI0 cTapire YeTbipe Oaiita. Takum o6pa3oM, pe3ynbTUpyIOlee 3HaUe-
HUE NATUHBI (haiia cocTaBisIeT BOCEMb OaMT.

4. Ilpountath nBytes 06aiit B Oydep pBuf fer MoKHO yepe3 BbI3OB:

BOOL ReadFile (HANDLE hFile,
LPVOID pBuffer,
DWORD nBytes,
LPDWORD pBytesReaded,
OVERLAPPED* pOverlapped)

IIpY 3TOM B IIEPEMEHHYI0, aJJpec KOTOpoil nepeaercs yepe3 pBytesReaded, Oy/er 3anucaHo
peaibHOe KOMMYECTBO MpoUnTaHHbIX O0aiiT. Ecnu ykazatens pOverlapped pasen NULL, To
BBINOJIHACTCSI CHHXPOHHOE UTeHUe HH(pOopMaIMK. JTO 03HAYaeT, 4TO BO3BpaT U3 QyHKIMH MPO-
U30MIeT monbKo TOCHe TOro, Kak Oy/1eT BBHIIOJIHEHO YTeHHE YKa3aHHbIX nBytes 0ailT uiau Bo3-
HUKHeT omunbOka. Ecnu napamerp pOverlapped yka3biBaeT Ha CTpyKTypy OVERLAPPED, BbI-
MIOJIHAETCS aCHHXPOHHOE YTeHue, Korna ReadFile () HEMeIIEHHO BO3BpallaeT yIpaBiIcHUE, a
JUIsl YCTAHOBJICHUSI MOMEHTA OKOHYAHUsI YUTEHUs HYKHO IIPEAYCMOTPETH CIELUAIbHBIA KOJI.

5. 3anucats nBytes u3 Oydepa pBuffer B daiin MOXXHO Uyepe3 BHI30B:

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

@ynkuus Bo3BpauiaeT TRUE, ecau onepanys BbIIOJHEHA yenemHo. OcTanbHble TapaMeTphl
COOTBETCTBYIOT yHKIIMM ReadFile ().

6. I[J'IH NEpCMCIICHUSA (I)aﬁHOBOFO YKasaTeiisd UCITOJIb3YCTCA BBI3OB!:

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

Hogoe nonoxxenue (aiiaoBoro ykazaTens 3a1aeTcs IByMs IepeMeHHbIMU THIIa LONG — Len

(mnaginee nBoiiHOE ¢10BO) U pLenHigh (crapiuee aBoitHoe cnoBo). [lapamerp dwMethod

3a/1aCT HAMPABJICHUE MTEPEMEIICHUS U TPUHUMALT TpH 3Ha4YCHUs: FILE BEGIN,

FILE CURRENT u FILE END.

OyHKIMS BO3BpAIaeT Myla Iiee ABOIHOE CI0BO HOBOTO MOJIOKEHHS (paiiioBOTO yKa3aTens, a
cTapliee JBOIHOE CIIOBO MEPEAAETCS YepE3 NEPEMEHHYI0, aJpeCc KOTOPOH yKa3aH Ha TPETHEM
MO3ULUU.

3.2. 3apanue. Co3aaTh NMPUIOKEHHE, BHIBOJISIICE B CBOE OKHO OJIHY KHOIKY CO CTaHIaPTHBIM
BUJIOM U TIOBEJICHUEM U HECKOJIBKO KHOIOK C HECTaHJapPTHBIM BUJIOM U MOBeJeHuEM. Bee kHoTI-
ki — kimacca “button”, crune — BS PUSHBUTTON. HectangapTHbie KHONIKH JJOJKHBI OTITHU-
YaThCs 110 CBOEMY BHEIITHEMY BUIY: OHH JIOJDKHBI MEHATH CBOM BHUJ B HAKATOM U OTIYIIICHHOM
COCTOSIHMH Y TIPU HAXKATUU U OTIYCKaHUU BbIIaBaTh 3ByKOBOM curHai. [Ipu peanuzanuu He-
CTaH/IapTHBIX KHOIOK CJIE€1yeT BOCIOIb30BaTHCS CO3/IaHUEM IOJKIIACCOB CTAaHAAPTHONW KHOIIKU
MIPU TIOMOIIY 3aMEHBI CTAaHAAPTHON (DYHKIIMHM OKHA KHOIIKH Ha HOBYIO.

IosicHeHus1 M yKa3aHUA.

DJEeMEHT ynpaBJeHUs KHOMKa. PaccMOTpUM 0COOEHHOCTH KaX10r0 CTaHIapTHOI'O AJIEMEHTA

yIpaBJeHUsI B OTAEIbHOCTU. MaTepual 1o KaxaoMy 3JIEMEHTY COCTOUT U3 TPEX YacTeu:

- CTWJIM, XapaKTEepHbIE JJIs AJIEMEHTA YIIPABIICHUS;
- COOOIIEHHNS, TTOCTYNAIOIINE B OKOHHYIO (DYHKIIHIO POJTUTEILCKOTO OKHA,
- YIIPaBJISIONINE COOOIIEHUS OT POJUTENBCKOTO OKHA.

Crtunu xHonok. [Ipu coznanuu kHonok pyHkuuell CreateWindow () MOXXHO HUCHOJIb30BaTh

CJIEYIOIME JONOJHUTENbHbIE CTUIIN:

BS_PUSHBUTTON  OObI4Hasi KHOIIKA

BS_DEFPUSHBUTT (Co3znaercs Tak Ha3bIBaeMas “KHOIIKA [0 YMOJYAHHIO . DTOT CTHIIh

ON MIPUMEHSETCS TOJBKO ISl TUAJIOTOBBIX MaHesel. Toraa mpu HaKaTuu
KkiaBuiu Enter poauTenbckomMy OKHY (IMaIory) MOChIIAETCsl Coo0IIe-
HUE€ 0 HAXKATHH KHONKH, UMEIOIICH 3TOT CTHIIb. TOJBKO OJIHA KHOTIKA
Ha IMAJIOTOBOM MAHENIM MOKET UMETh TAKOW CTUJIb.

BS_NOTIFY Ecnu xkHONKa MMeeT TaHHBIN CTUIIb, POAUTEIBCKOMY OKHY ITOCBUIAIOT-
CsI COOOTIICHUS BN DBLCLK, BN_KILLFOCUS u BN _SETFOCUS.
3aMeTHM, 4TO OCHOBHOE “KHONO4YHOE” coodmenne BN CLICKED mno-
ChLJIa€TCs BHE 3aBUCUMOCTH OT 3TOTO CTHJIS.

BS_OWNERDRAW Knornka ¢ pacumpeHHbIMH BO3MOXHOCTSIMU OTPUCOBKH, KOTrjia rpagu-
4eCcKOe 0TOOpaKeHUE 3JIEMEHTA CTAHOBUTCS 00S3aHHOCTBIO MTPHIIOKE-
Hus, a He Windows. KHomka ¢ 3TUM CTUJIEM MOCBUIAET POIUTEIHCKOMY
OKHO COOOIIICHHS WM MEASUREITEM, 1pu CO3JaHUN KHOIIKH, 1
WM DRAWITEM, BCAKMI pa3, KOrja TpeOyeTcs IepeprucoBKa. DTOT
CTHJIb HECOBMECTHUM C APYTUMH CTUJISIMH.

BS MULTILINE Ha noBepxHOCTH KHOIIKM 0TOOpaXaeTcss MHOIOCTPOYHAsl HAAIUCh, a
HE OJTHOCTPOYHAs — KaK B OOJIBIIMHCTBE CIIy4acs.

BS_CENTER IenTpupoBanue TekcTa HaanKucH. HecoBMecTnMO co cTriieM

BS_VCENTER BS MULTILINE.

CooOIIeH S OT KHOTIOK, ITOJTydaeMbIe POTUTEIILCKIUM OKHOM. Hibke yka3aHbl COOOIIEHUS, KOTO-
pBIe KHOITKA MTOCHUTAET CBOEMY POJIUTEIILCKOMY OKHY. YacTh U3 HUX SIBIISIETCS CAMOCTOSITEIIbHBI-
mu Windows cooOmienusaMu, a Apyrue NpuxoaT B cOCTaBe cooOmenns WM _COMMAND. B mo-
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CJIETHEM ClTy4yae cTaplliee CJIOBO IapamMeTpa wParam COOTBETCTBYET yKa3aHHOMY HOTU(UKALIH-
OHHOMY 3HAYEHHIO:

BN_CLICKED KHomnka Haxara.
(WM _COMMAND)
BN_DBLCLK JIBOMHOM IETYOK JI€BOW KJIABULIEH MBIIIN HA IIOBEPXHOCTU KHOIIKU. JTO

(WM_COMMAND)  ¢o06uIeHHE TeHEPUPYETCS TONBKO I KHOMOK, HMEIOIUX CTHIIb
BS_OWNERDRAW.

BN_SETFOCUS Knomnka nmosrygaer uinu Tepsier pokyc BBoOJIA.

BN_KILLFOCUS,

(WM_COMMAND)

WM_CTLCOLORBT [JochuraeTcsi pOAMTEILCKOMY OKHY, KOTJIa KHOIIKE TPeOyeTC sl epeprco-

N BaTh CBOHM oH. PoauTenbckoe OKHO TOHKHO BEPHYTH JIECKPHUIITOP KUCTH
IUTs 3aKparnuBaHus GoHa.

WM_DRAWITEM Coo0111eHre reHepupyeTCs TOIBKO 711 KHOTIOK, UMEIOIINX CTUITh
BS_OWNERDRAW. YBeIOMIISIET O TOM, YTO POJUTEIHCKOE OKHO JOJLKHO
BBINOJIHUTH Tpaduueckoe oToOpaxkenune KHONKH. [TapameTpsl cooOrie-
HUSL:
wParam - HIeHTU(UKATOP KHOTIKU
lParam - ykasarenb Ha cTpykTypy DRAWITEMSTRUCT.
Onucanue nosuen CTpyKTypsl CMOTPH B IyHKTE 8.2.9.

Co0011IeHHS OT POJIUTEIHLCKOT0 OKHA K KHOIIKE. POIUTENbCKOE OKHO MOYKET H3MEHUTD COCTOSI-
HME KHOIIKM, IT0ChLIas el coobmenne BM_SETSTATE. Eciu napamerp wParam yCTaHOBJICH B
3HaueHrue TRUE, KHOIIKA MEPEBOIUTCS C COCTOSTHUE “‘HaxaTo”’, ecii wParam paBeH FALSE, TO
B cocTosiHue “omkaro”’. [lapamerp 1Param /s JaHHOTO COOOILIECHHS HE UCIIONIb3YETCs U JI0JI-
’KeH OBbITh paBeH HYIIO.

Knonku-nepexmnodarenn. OOBIYHO MEPEKITI0YATENb HE BBIICTSIOT B CAMOCTOSITENbHBIN 2JIEMEHT
yIIpaBJICHHUS, & PACCMATPUBAIOT €T0 KaK Pa3HOBUIHOCTh KHOIIKH, T.€. SJIEMEHT yIpaBJICHUS, TPe-
Oyromuii HaXKaTusl.

[Tpu coznanum nepekiatoyarencii pynkuueli CreateWindow () MOXXHO UCHOTB30BaTh Clie-
JYIOIIUE TOTIOTHUTENbHbIE CTUIIH:

BS_AUTOCHECKBOX  [lepekirouareib, KOTOPbIA MOXKET HAXOAUTHCS TOJIBKO B JIBYX CO-
CTOSIHUSX: BKJIIOUEHO U BBIKIIIOUEHO.

BS_AUTO3STATE I[Tepexirogarenn, KOTOPBIH MOXKET HAXOAUTHLCS B TPEX COCTOSHHUSAX:
BKJIIOYEHO, BBIKJIIOUEHO U HEAKTUBHO.

BS_AUTORADIOBUTT [pynmna nepekitodaTesneii, Ipy 3TOM TOJIBKO OIWH U3 TPYIIIBI MOXKET

ON OBITh B COCTOSIHMM BKJIIOYEHO, BCE OCTAJIbHBIE - BBIKIIOUEHBI.

CooOrmienne oT nepekiatodareneii. PoguTensckoe OKHO MOy4daeT OT Mepekoyareneii panee
paccmoTpenHoe coobumenre BN _CLICKED B cocrabe WM_COMMAND.

Coo01eHne 0T pOAUTEIHCKOI0 OKHA K MEPEKITI0YATEISIM.
1. Pogurenbckoe OKHO ¢ AecKpunTopoM hWnd MOXXeT 3alpOCUTh COCTOSIHUE MEepEKIItoyaTess,
KOTOpBII uMeeT uaentudukarop nID, uepes coodmenne BM_GETCHECK. Hampumep:

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

BOSBp&H_IaCTCSI OOHO U3 CIICAYIOIHX COCTOSIHUM MEPCKI0YATCIIA:
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BST CHECKED BKJIIOYECH;

BST UNCHECKED BBIKJIFOUEH;

BST_INDETERMINATE HEOIIPEAECIICHHOE COCTOSIHUE.
[Tocneanuii KoJ 0OTBETAa MOKET UMETh TOJIKO MEPEKIII0YaTeNb, Uil KOTOPOTo ObLT ONpeiesieH
cruib BS_AUTO3STATE.
2. Ponurtenbckoe OKHO MOXKET U3MEHHUTh COCTOSIHHE MIEPEKIII0UaTeNs, MOChLIas eMy COOOIIeHHE
BM_SETCHECK, 3HaueHU¢ WParam rnapamMeTrpa KOTOporo J0/HKHO IPUHUMATE OJIHY U3 YKa3aH-
HBIX BBIILIE BEJIMYUH, a TapaMeTp 1Param He UCIOJIb3YETCS U JJOJKEH OBITh PaBeH HYIIIO.

Crpykrypa DRAWITEMSTRUCT.
Ctpyktypa DRAWITEMSTRUCT HUCIIOJIB3YETCS MPU OTPUCOBKE MMYHKTOB MEHIO, a TAKXKE IS
HEKOTOPBIX 3JIEMEHTOB yIpaBieHus (cM. nojie Ct1lType B IpUBEICHHON HIXKE TaOIHIIe), KOTO-
pbie UMEIOT CTHIIh OWNERDRAW. Kak y)xe ObUIO CKa3aHO, 3TOT CTHIIb coobmaer Windows, 4To
OTPUCOBKY HEOOXOIMMBIX AJIEMEHTOB MPUIOKEHHE OEpeT Mo CBOil KOHTPOIb. OOSI3aHHOCTHIO
Windows ocTaeTcs 3amoaHeHHe Moyiel CTPYKTYPbl, KOTOpasi COAEPKUT UH(DOPMALIHIO, YTO U KaK
HYXHO nepepucoBath. [locnie 3Toro ykazaTenps Ha CTPYKTYpY nepenaercs B QyHKIHIO POAUTEb-
CKOT'0 OKHa JUIst 00pabOTKH. 3aMeTHM, 4TO OKOHHAs (YHKLUsS OyleT MoyIydaTh CrmoibKo cO00-
mwennii WM_DRAWITEM, cxobko nynkmoe TpebyeTcs nepeprucoBarh. llepeuncium 10mycTumble
3HAYEHUS JUIS [10JIEH CTPYKTYPBI:
CtlType Ornpenernsiet TUI 3JIEMEHTa YIPaBIeHUs, KOTOPbI nMeeT cTuiIb OWNERDRAW:

ODT_ MENU MEHIO,

ODT_BUTTON KHOIIKA;

ODT_ LISTBOX OOBIYHBIN CIHCOK;

ODT_LISTVIEW pacmupeHHbli cnucok (Win32);

ODT_COMBOBOX KOMOMHMPOBAHHBIN CIIMCOK;

ODT_STATIC CTaTUYECKUI TEKCT;

ODT_TAB Habop 3aknanok (Win32).
CtliD UAECHTU(DUKATODP JIEMEHTA YIPABICHHUS.
He ucnons3yercs 11 MeHIO.
itemID HOMEp ITyHKTa MEHIO WM 3JIEMEHTA CIIHCKOB, KOTOPbIE TPEOYIOT MEPEPUCOBKH.

itemAction OmpezessieT TUIT IEPEPUCOBKH:
ODA_DRAWENTIRE mepepuCOBKa BCETO IyHKTA,
ODA_FOCUS IMYHKT UMeeT (OKYC BBOJA;
ODA_SELECT MYHKT SIBJISIETCS] BBIOPAHHBIM.
itemState CocrosHue nmyHKTa:
ODS_DEFAULT OOBIYHOE COCTOSHHE;
ODS_FOCUS umeet (oKyc BBOJIA;
ODS_GRAYED HEJOCTYNEH (TOJBKO JUIsl MEHIO);
ODS_DISABLED HEIOCTYIEH (TOIBKO UL MEHIO);
ODS_CHECKED  OTMeY€eH (TOJBKO /ISl MEHIO);
ODS_SELECTED BhIOpaH (TOJIBKO JJIsl MEHIO).
hwndItem  JleckpunTop 3JeMeHTa yIpPaBICHUSL.
He ucnons3yercs A1 MEHIO.
hDC JleckpunTop KOHTEKCTa OTOOPaKEHHS.
rcltem Crpyktypa RECT, OrpaHHUYMBAIOIIas IPSIMOYTOJIbHYIO 001aCTh, KOTOpas Tpe-
OyeT mepeprucoOBKHU.
itemData JIBoliHOE CII0BO, aCCOLIMMPOBAHHOE C TAHHBIM ITYHKTOM.
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3.3. 3aganme. HanucaTh JBYXIIOTOKOBYIO IPOTpamMMy — TpEHaXKep paboThl Ha KiaBuarype. Ye-
pe3 ornpeeNeHHbI HHTEPBaJl BpeMEHHU (IIOCTENEHHO YMEHbIIAIOUINIICS ) MporpaMMa BIBOJIUT B
OKHO CIIy4alHbIN CUMBOJ. DTO JOJDKEH JAenaTh pabounii motok. [loiap3oBaTens JOMKEH HAXKU-
MaTh COOTBETCTBYIOIIHE KJIABUIIYU KJIaBUATYPhI, CTapasiCh YCIETh 3a BIBOJAOM CUMBOJIOB Ha JK-
pan. MHTepdeiic ¢ monp3oBaTeneM JOJKEH PEain30BbIBATHCS B TJIaBHOM MOTOKe. i XpaHeHus
nH(}OpPMaLIMU O BHIBEJICHHBIX CUMBOJIaX MCIOJB30BaTh TAKyI0 CTPYKTYPY JaHHBIX KaK Ouepe/ib.
IHosicHeHus1 M yKa3aHuSs.

B onepanmonnbix cucremax Ha 6aze Win32 opraHu30BaHa 8bimecHAWAsI MHO203A0AYHOCHb
(multitasking) — 5To crOCOOHOCTH ONEPAIHOHHON CHCTEMBI BBIITOJIHATH HECKOJIBKO IIPOrpaMM
OJIHOBPEMEHHO. B 0CHOBE 3TOro nmpuHIUIIA JIEKUT UCIIOIb30BAHHE ONEPALIMOHHON CUCTEMOMN
anmapaTHOro TaiiMepa JUIsl BbIICICHUS KBAHTOB BPEMEHH ISl KXKJI0TO U3 OJTHOBPEMEHHO BBI-
MOJIHSIEMBIX IIponeccoB. Eciiu 3TH O0Tpe3Ku BpeMeHH JOCTaTOYHO Majibl, M MallliHA HE Meperpy-
JKEHA CIUIIKOM OOJIBIINM YUCIIOM MPOTrpamm, TO MOJIb30BATEIN0 KaKETCsl, UTO BCE ATH MPO-
TPaMMbI BBITIOJIHAIOTCS MTapaljIeNIbHO.

MHuoro3agauyHocTh, peanu3zoBanHas B Winl6, He Oblia BeiTecHsto1Iei. OHa UCIIONB30Baja CUc-
TEMHBII TaliMep SISl IEPUOIUYECKOTO MPEephIBaHMS BBIMOJIHEHUS OJHOM 3a7auu U 3amycKa apy-
roii. Kak 310 Ob110 peanuzoBano? Ilepekitouenne Mex 1y 3ajaqyaMy MPOUCXOUIIO TOJIBKO B TOT
MOMEHT, KOTJla OJ{Ha MporpamMma 3aBepiiana 00paboTKy cOOOIIeHHs U BO3Bpalllaia yIpaBlieHue
Windows. Takyro HEBBITECHSIOLIYIO MHOT033Ja4HOCTh Ha3bIBAIOT TAKXKE KOONEPAMUBHOU MHO-
203a0a4HOCMbI0 TIOTOMY, YTO OHA TPeOyeT HEKOTOPOTO COTJIACOBAHUS MEXKAY MPUIOKEHUSIMH —
OJIHa IIporpaMMma MorJia apaau3oBaTh paboTy BCel CUCTEMBI, €CliU €l TpeOOoBaIOCh MHOTO Bpe-
MEHH ISl 00pabOTKH COOOIICHHMS.

32-x pazpsanbie Bepcun Windows KpoMe MHOT03a/Ia4HOCTH TOACPKUBAIOT €I1e U MHO20NO-
moyHocms (multithreading). MHOTOMMOTOYHOCTH — 3TO BO3MOXKHOCTH IPOTPAMMBI CaMOM OBITh
MHOro3afauHoi. [IporpamMMa MoskeT ObITh pa3jielieHa Ha OTJEIbHbBIC TOTOKU BHIMOTHEHHUS
(threads), KoTOpBbI€, BHITOTHSIIOTCS MMApaLICIBHO.

Wtak, MHOT03a/1a4uHas ONEepallMOHHAs cUcTeMa 00eCrieuuBaeT 0JTHOBPEMEHHOE UCIIOJTHEHHE IBYX
Wiy 6oee MPUIIOKEHUH 3a cUeT BbIJICICHUS KaK0N U3 HUX MPOLIECCOPHOTro BpeMeHu. MHoro-
MOTOKOBOCTH K€ TIOJIpa3yMeBaeT HCIOIb30BaHNE HECKOIBKUX MapalieIbHBIX IIOTOKOB BBIYHC-
JICHUH, OTHOCAUINXCS K OAHOW MPUKIIATHON MporpamMmme.

Taxum o6pazom, uctuHHast Win32 nporpamMmMa — 3TO COBOKYITHOCTh OJHOTO Ipoliecca (process)
¥ HECKONIbKHX MOTOKOB (threads). /Ipoyecc — 3T0 ucnonHsIeMblit MOIYJb, KoTopoMy Windows
BBIJICTISIET MMAMATh U APYTUE CUCTEMHBIE pecypchl. [/omox — 3TO MOCIEA0BaTENbHOCTh UCTIO-
HsIeMBIX KoMaH . [Iporiecc MOXKeT cOCTOSATh U3 €MHCTBEHHOTO MOTOKA, @ MOXKET CO/IEPKATh UX
HecKousbko. M Ha mpoiiecchl, U Ha MOTOKU PacpOCTPAHIETCs BHITECHSIONIAsE MHOT033JaYHOCTb.
B pe3ynbTare oTnanaeT HeOOXOAMMOCTh BCTPAWBaHUS B KOKIYIO MPUKIAHYIO IPOTPaAMMy Me-
XaHU3Ma YCTYIKH yIpaBJeHus, Kak 3To Obu10 B Winl6, oGecrieunBaroiero BeIeIeHne mpolec-
COpPHOTO BpEMEHHU JPYrUM mporpammam. Bmecto 3Toro, B onepannoHHbIX cuctemMax Win32,
pean30BaH CIOXHBIA MEXaHU3M JIUCTIETYePU3AINH, 00SCTIEUNBAIOIIUIN PUHYIUTENBHOE TIpe-
pBIBaHUE, WIH, APYTUMU CIIOBAMH, BBHITECHEHHE aKTUBHOTO MTOTOKA B TOT MOMEHT, KOT/1a HACTY-
naeT oyepeab Jpyroro. ITo NPUBOAUT K OoJiee yeTkol 00paboTKe MHOT03aayHOCTH: TIPH OJTHO-
BPEMEHHOM HCIIOJIHEHUH HECKOJIBKUX MPOrPaMM MPOLIECCOPHOE BPEMsI pactipeIesaeTCsl MeX1y
HUMU O0Jiee MOCIeA0BATEIHHO U YIYUIIAETCS] OTKINK MPOrpaMM Ha BBOJ. UyBCTBUTEIHLHOCTD
PEaKIuu MPOTPaAMMBI SBIISIETCS €€ BaKHBIM MTOKa3aTeIeM, TOCKOIBKY MEPBOE, YTO MOIMEYaeT
MOJIb30BaTeNb MPU HEBEPHOH paboTe OJTHOM U3 MPOTrpamMm, — ITO Bsijlasi peaklys Ha MaHHUITYJIsI-
I[UU C MBIIIBIO WM KJIAaBUATYPOH.

3aMeTHM, 4TO pacrpeenss MPOILecCOPHOE BpeMs Cpe HECKOIbKUX ITOTOKOB, ONEPAI[MOHHBIE
cucrembl Windows 95/98 nnu OS/2 co3aa10T WILTIO31I0 TAPAIIENIEHO MPOTEKAIOIINX TOTOKOB.
Tonbko Windows NT npu Hamu4un HECKOJIBKUX MPOLECCOPOB JIEHCTBUTENBHO 00padaThiBaeT
9TH MOTOKHU OJJTHOBPEMEHHO, BBIIETISISL HA OOCITY>KMBaHUE KaXXI0T0 U3 HUX CBOW COOCTBEHHBIM
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nporieccop. [logoOHOE sSBIIEHNE UMEHYETCSI CHMMETPUYHOM MYJIBTHIIPOIIECCOPHON 00paboTKOM
(SMP).

B Win32 peanmzanus poHOBBIX IeWCTBUI, HAPUMED, IIeYaTh JOKYMEHTA, HE TIPEICTaBIIsACT
0co0bIX TpyaHocTel. Co3naercs pabounii MOTOK, EAMHCTBEHHOE Ha3HAYEHHE KOTOPOTo — ATO
BBITNIOJTHEHHE 3TUX caMbIX (POHOBBIX JeicTBUl. [Ipu paboTe moToka onepanuoHHas CUCTEMa Tie-
pEeKIII0YaeTcs ¢ MOTOKa 00pabOTKU BBO/IA MOJIb30BaTeNsl Ha (POHOBBIN MOTOK U 00OpaTHO. bonee
TOTr0, Takast 00pabOTKa MPOUCXOIUT C MAKCUMAaIbHOU 3()(PEeKTUBHOCTHIO, TOCKOJIbKY KOT/Ia T0-
TOK JJIs1 00CTY>KMBaHUsI BBOJIa HAXOAUTCS B 0>KUJIAHUY, JIbBUHAS JIOJISl IPOLIECCOPHOTO BPEMEHU
BbIIENsAeTCS OHOBOMY MOTOKY. HO, Kak TOJNBbKO MOJIb30BaTeNh HAXKUMAET KHONKY Ha KJIaBUATYy-
pe Wi JIeTIaeT MIEITYOK MbIIIbI0, 00paboTka OHOBOrO MOTOKA MPUOCTAHABIUBACTCS, U yIIPaB-
JIeHHe TepenaeTcs NOTOKy BBoja. [Iporpamma pearupyetr HeMeUIEHHO Ha BCe BO3HUKAIOIIINE
BXOJISINE COOOIICHHUS.

Jucneruepusanus HIOTOKOB

OcHOBHBIM (h)aKTOPOM, YUUTHIBAEMBIM IIPU JUCTIETUYEPUBAIIH, CITYKUT NPUOPUMEN GbINOTHEHUS
Kaxkaoro nmotoka. B Win32 kaxxqoMy noToky npucBanBaeTcs CBOM MpuopuTeT - yuciio ot 0 10
31; uem GobIe YKCO, TeM BhIlIe npuoputeT. [Ipuopurer 31 pesepBupyercs noj 0coOeHHO
KPUTUYHBIE OTIEpalliy, HAIPUMEp, PUEM JIaHHBIX B pealibHOM pexkrme BpemeHu. [Ipuoputet 0
Ha3Ha4yaeTcs ONepalMOHHON CUCTEMON HEKOTOPBIM BTOPOCTEIIEHHBIM 3a/1a4aM, BBITIOJIHEHUE
KOTOPBIX IPOUCXOIUT B TO BPEeMs, KOT/1a HET IPYTUX 3a7a4. bOJIBIIUHCTBO MOTOKOB paboOTaIOT C
MPUOPUTETOM B auamnaszone ot 7 1o 11. Kaxaple HeCKOIbKO MIJITUCEKYH/T IUCIIETYEp Olepalu-
OHHOM CHCTEMBI IPOCMATPUBAET BCe pabOTAIOIIUE B CUCTEME TIOTOKHU U TMIepeaeT yrpaBiIeHHUe B
COOTBETCTBHUH CO CIICAYIOIIUMU MPaBUIAMHU:

1) mporeccopHoe BpeMsi BBIAENISETCS MOTOKY C HAUBBICIIUM MTPHUOPUTETOM;

2) eciy MOTOKOB C OJJUHAKOBBIM IIPHOPUTETOM HECKOJIBKO, TO YIIPABJICHUE NIEPEIACTCS TOMY,
KOTOPBI MPOCTAuBAET J0JIbIIIE APYTHX;

3) IOTOKHM C HU3KUM MPUOPUTETOM HUKOT/Ia HE BHITECHSIOT TOTOKHU C O0Jiee BHICOKUM.

3/1ech MOXKET BOZHUKHYTh BOIpoc. Eciu B cucteMe npucyTcTByeT NOTOK ¢ mpuoputeroM 10 u ¢
MPUOPUTETOM 9, TO J10 BBINIOJHEHHUS IOTOKA ¢ MPUOPUTETOM 9 neno Hukoraa He aouner? Her,
»TO He Tak. He 3a0wiBaiite, uto Windows 3To coObITHiTHAs onepaninoHHas cucrema. Korga oue-
penb coo0IIeHni MoToKa ¢ mpuoputeToM 10 mycTa, OH MepeBOIUTCS B COCTOSIHUE 0XKUIAHUS, 10
MOJTy4eHUs] HOBBIX cooOrieHuii. [Tpu sTom 06pabaThIiBaloTCs MOTOKU ¢ 60JI€€ HU3KUM IPUOPUTE-
TOM, a PUOCTAHOBJIEHHBIN MOTOK HE MOJIYYAET MPOIIECCOPHOE BPEMS 10 MOMEHTA €r0 aKTUBU-
3alMM B OTBET HA Kakoe-11bo0 coobiTe. Hy)kHO cka3zaTh, 4TO OONBIIMHCTBO MOTOKOB MPOBOIUT
JUTUTETILHOE BPEMS KaK pa3 B COCTOSIHMM OKUJIaHUS BBOJAa HOBBIX cOOOIIeHU. B pesynbTare
MOYTH BO BCEX CIIyYasiX, KpOME IKCTPEMaJIbHBIX, JaXKe MOTOKU ¢ puopureroM () moayyaror q0c-
TaTOYHO BPEMEHH.

OTcroa BeITEKAET BBIBOJ: HE CTOUT CTPEMHUTHCS MOJHATH MPUOPUTET TOTOKOB COOCTBEHHOTO
MPUIIOKEHUS C IeNbI0 UX Oosiee ObICTpOi paboTHL. DTO, HABEpHSKA, MPUBEAET K 0OpaTHOMY (-

dexry.

[Tpo6aemMbl MHOTOIOTOYHOM TEXHOJIOTHU

ApPXUTEKTYpa MHOTOIIOTOYHOT'O IPUJIOKEHUSI OOBIYHO BKJIFOYAET IJIaBHBIM MOTOK MPOTPAMMBI,
KOTOPBIM CO37aeTCs aBTOMaTHUECKHU ITPH 3aIyCKe UCTIOIHAEMOro Moayst. OH COo3/1aeT Bce OKHa
U COOTBETCTBYIOIIIME UM OKOHHBIE IPOIIETYPHI, a TaK)Ke 00padaThIBaeT BCE COOOIEHUS I ATHX
okoH. Cres1oBaTeNbHO, TJIaBHBIN MOTOK JODKEH UMETh LUK 00pabOTKH COOOIICHUH.

Bce ocTanpHble TOTOKH ABISIOTCS pab0UYMMU M CITYKaT JUISl peIICHUsI HEKOTOPBIX (DOHOBBIX 3a-
nad. OHU He UMEIOT OKOHHBIX MPOIEyp U, 3HAUUT, HE 00padaThIBalOT COOOIIEHHS OTepaliMoH-
HoM cucteMbl. TakuM 00pazom, pabouue MOTOKK HE BHIOIHSIOT 33/1a4, CBSI3aHHBIX C I0JIb30Ba-
TEJIbCKUM HUHTEpdeiicom.
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Bce notoku ABISAIOTCA YacTSIMU OJHOTO IpOIecca, TO3TOMY OHU Pa3eliaioT BCE €ro PECYpCHI,
TaKHe KaK MaMsTh, OTKPBIThIE (haiiiabl u mpouee. [IockoabKy MOTOKH pa3aensioT MaMsTh, OTBe-
JEHHYIO ITPOrpaMMe, TO OHU Pa3AelisioT U CTaTHYECKUe epeMeHHbIe MpiiokeHus. OqHako Ka-
KB TIOTOK UMEET CBOM COOCTBEHHBIN CTEK, T.€. aBTOMATUYECKUE MIEpEMEHHbBIE SBISIOTCS YHU-
KaJIbHBIMU JUIS KK0T0 1MoToka. Kaskaplil MOTOK Tak:Ke UMEET CBOE COOCTBEHHOE COCTOSIHHE
poLeccopa, KOTOPOEe COXPaHSIETCs M BOCCTaHABIMBACTCA MIPH MEPEKITIOYCHUH MEXIY ITOTOKAMHU.
TexHonorust NporpaMMHpPOBAHUS 1711 Pa3BUTOTO MHOTOIOTOYHOT'O TIPUJIOKEHUS — caMasi CJI0XK-
Has 3aj]aya, ¢ KOTOpoil mpuxoauTcs crankubatbes Windows nporpammucry. Ee cyTh cocTout B
TOM, YTO B CUCTEME C BBITECHSIOIIEH MHOT033Ja4HOCThIO IIOTOK MOXET OBITh IPEPBaH B JHOO0H
MOMEHT IS [IePEKII0UYEeHUS Ha APYToi MOTOK, CIEI0BATEIbHO, MOXKET MPOU30UTH HEKOHTPOIIH-
pyemMoe MpHJIOKEHUEM B3aUMOJEHCTBHE MEX Iy IByMsl IOTOKaMH, KOTOpoe OyieT HexKenaTesb-
HBIM.

Coznanue paboyero noToxa
B niepByto ouepeib HY)KHO HalMcaTh TaK Ha3bIBAEMYIO “‘(DYHKIIHMIO pabo4yero moToka’”’, Teio Ko-
TOPOI U COIEPIKUT OMEpallu, BBIIOIHIEMbIE padounM moTokoM. [IporoTun QpyHKINK OTMHAKOB
JJId BCEX IIOTOKOB

DWORD WINAPI ThreadFunc (LPVOID pData);
Wmst ¢pyHKIIMM paboyero moToka He UMeeT 3HAaYeHHUsI, TOCKOJIbKY, KaK U JJIsi OKOHHOM MpoIeay-
pbl, Windows ucronb3yeT ee aapec, a He uMs. Bce pyHkuuu pabodero noToka UMeIOT TOJIBKO
oJIMH napamMetp tuna LPVOID. CienoBaTelbHO, YTOOBI IepeiaTh B (DYHKIIMIO HECKOJIBKO Mapa-
METPOB U3 BBI3BIBAIOIIETO MPOIIECcCa, HYXKHO ONMPEAeTUTh COOCTBEHHYIO CTPYKTYPY, 3aIIOJTHUTh
IOJIA U IlepenaTs ee aapec yepes pData.
Oco0eHHOoCTh (PyHKIIMU paboUero MOTOKa COCTOUT B TOM, UTO IPH BBIXOJIE U3 HEE NOMOK A8Mo-
Mamu4ecKu 3a6epulaemcs.
Hcnonp3yiiTe UMEHHO 3TOT MyTh JJIsl OKOHYaHUsI pabovero noToka, a He MPUHYIUTENIBHOE 3a-
BepieHue uepe3 cnenuanbubie pyHkunn Win32 APIL. D10 MoxkeT ObITh HCTOYHUKOM TPYAHO-
YIOBUMBIX OLTHOOK MEXKIOTOKOBOTO B3aUMO/ICHCTBUA.
HenocpenctBenHoe cozianue paboyero noToka MpoOUCXOAUT B MOMEHT Bbhi3oBa Win32 API
¢byukun CreateThread (), KoTopas UMeeT MPOTOTHIL:

HANDLE CreateThread (
SECURITY ATTRIBUTES* pThreadAttr,

DWORD dwStackSize,
THREAD START ROUTINE* pThreadFunc,
LPVOID pData,

DWORD dwFlags,
LPDWORD pIdThread) ;

[TepBbIii mapameTp 0OBIYHO HE UCTIONB3YeTCs U paBeH NULL, BTOpOii — onpeesnseT pa3mep cre-
Ka s pabouero notoka. Eciu on pasen 0, Windows cama orpenenser He0OX0 UMbl pa3mep.
Tpetuii napameTp — 3T0 yKazaTelsb Ha QyHKIMIO paboyuero moToka, a Y4eTBEPThIi — yKazaTellb
6510Ka mamsTH, KOTOpbIil Oyaer nepeaan B ThreadFunc () . @nar aktuBu3anuu padboyero mno-
TOKa 00bI4HO paBeH (), 4TO 03HAYaeT HEMEIJICHHBIH 3amyck noToka. Yepes nmocieHuii yka3areib
OyzieH BO3BpallleH UISHTH(PHUKATOP CO3/1aHHOTr0 oToka. OHaKo OONBIIMIA HHTEpPEC MPECTaB-
JSIeT AECKPUNTOP MOTOKA, Bo3BpamiaeMblil pynkiueli CreateThread () . OH N03BOSIET BBI-
3BIBAIOILIEMY IIPOLIECCY POBOJINUTH HEKOTOPBHIE MAHUITYJISIUH C 3aIlyIIEHHBIMHU IOTOKaMH.

Huxe npezncraieH (pparMeHT Ko/1a, BHIIOIHSIOMUHN 3aITyCK pabovero moToka:

HANDLE hThread;

DWORD idThread;

THREAD PARAM params;

/] ...

hThread = ::CreateThread(NULL, 0, ThreadFunc,

&params, 0, &idThread);
if (!'hThread) {
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// ommBKM CO3IOaHMA [NOTOKA

}
3nece THREAD PARAM — HEKOTOPask CTPYKTYpa, KOTOPasi ONpeaenseTcs B mpunoxenun. Ona
CILy’KUT JUI TIepeayd Habopa mapaMeTpoB B (DYHKIIMIO MTOTOKA.
OTOT (hparMeHT COACPKUT NOTECHIMATIBHYIO OIIMOKY, CyTh KOTOPOW 0OBsICHEHA HIKE.
[Tpu BeIXOaE U3 OJIOKA, 3AITyCTUBLIETO MOTOK, MPOUCXOANUT Pa3pyIICHUE JIOKAIBHBIX IEPEMEH-
HbIX params 1 hThread. Ho yxe 3anmymeHHbli MOTOK HE MOXKET ‘“3HaTh” 00 3TOM, OH IPO-
JIOJDKAET MOJIb30BAThCS JAHHBIMU U3 OJIOKa MaMsATH, KoToporo yxke Het! IlocnenctBus aToro —
HEIPEICKa3yeMBbl.
Heckpunrop hThread HE0OX0aUM 711 KOPPEKTHOTO OCBOOOXKICHHUSI PECYPCOB MOTOKA TTOCTE
€r0 3aBepIICHUS CIEAYIOIUM 00pa3oM:

CloseHandle (hThread) ;

BbIX010M M3 CTIOKUBIICICS CUTYAIlUU SIBIISIETCS O0BsIBICHHE TTapaMeTpoB params u hThread
KaK IJ7100aJIbHBIE TN CTATUYECKUE TIEPEMEHHBIE.

Opranu3zanys B3auMOJEHCTBUS TOTOKOB

Kak yxe otmeudanocs, rinaBHas TPyAHOCTb TEXHOJIOTUHA MHOT'OIIOTOKOBOI'O ITPOrPaMMUPOBAHUS —
9TO OpPraHMU3aLUs B3aUMOACHCTBUS TOTOKOB. IIpritokeHne 10IKHO HMETh BO3MOKHOCTD JyTI-
JIEKCHOTO 0OMeHa HH(popMaluei. ITo 03HaYaeT, YTO NaHHBIE TOJDKHBI TepelaBaThCs KaK OT
paboyero nMoToka K MpoLEecCy WK, IPYTUMH CJIOBaMH, B INIaBHBIHM OTOK, TaK U B 0OpaTHOM Ha-
IIPaBJIEHUU — OT Ipoliecca B pabounii IOTOK.

Pabouwnit motok — mpoiecc

C nepBbIM HaNpaBJICHUEM B3aUMOACHUCTBUS OCOOBIX TPYAHOCTEH HE BO3HUKAET, MOCKOIBKY
3/1ech paboTaeT MochUIKa coo0meHnit. HarmoMHuM, 4To ri1aBHBINA TOTOK HMEET (PYHKIMIO OKHA H,
CJIeI0BATENIbHO, MOXKET MIPUHUMATD COOOIIeHUs OT padouero noroka. Ho kakue coobmenus? B
3aro0BOYHOM (aiine windows . h onpenenena koncranta WM_USER, KOTOpast ABJISETCS BEPX-
Hel rpaHuiei coolmeHnii, ncrnoap3yembix Windows aiis Ci1y>keOHBIX 1iesiel. DTO 03Ha4yaeT, 4To
Bce ucTHHHBIE Windows cOOOImEeHUs UMEIOT HoMepa, MeHbIKe 4eM WM_USER. Crefj0BaTenbHo,
JUISL CBOMX BHYTPEHHUX IieJiel MpuiiokeHne 0e30MacHO MOKET UCIOIb30BaTh COOOIEHUS CO
3HauenrneM WM_USER+n, riae n>0. IIpu 5ToM OniepannoHHON CHCTEMOM TapaHTHPYETCs, YTO
3TO HE MPUBEJET K HEKeTaTeIbHOMY 3(PPEKTY KOITU3UH COOOIICHUH, T.€. HAOKEHHUIO OJJTHOTO
Ha JIpyroe.

Kak oTnpaBiath coo0IIEeHNs — CHHXPOHHO UM aCMHXPOHHO? OTBeT equcTBeHHBINH. Cienyer
HCIIOJIb30BATh MOILKO ACUHXpOHHYIO TIepeaady uepe3 QyHkuio PostMessage (), noapasy-
MeBasi, YTO B JIFOOOH MOMEHT paboTa MOTOKA MOXKET OBITh MPEpBaHa.

[Ipotecc — pabounii mOTOK

PaccMoTpuM TUTTUYHBIE CUTYAITHH.

Pabounii noTok A0MKEeH HauaTh 00paboTKy HEKOTOPBIX AAHHBIX TOJIBKO MOCJE TOT0, KaK 3TH
JaHHbIE OYAyT MOATOTOBJIEHBI APYyruM notokoM. Kak yBenomMuts pabounii moTOK O TOM, 4TO
uH(popMalus yke ToToBa K 00padboTke?

B cuny xakux-nn6o npuurH, pabounii HOTOK AOKEH HEMEAJIEHHO 3aBEPIIUTh CBOIO padoTy.
Kak cooOumuts emy 06 a3Tom? KoHeuHO, MOKHO HCIIOIb30BaTh MPUHYIUTEIBHOE CHATHE MTOTOKA,
HO 3TO, KaK TPaBUJIO, TPUBOINT K HEXKEIATEITbHBIM TOOOYHBIM d(PekTam.

[Tono6HbBIE MPUMEPHI MOYKHO MPOJIOJIKATH, HO YK€ SICHO, YTO pPa0OUnii TOTOK HE MOYKET MPUHU-
MaTh COOOIIEHUs, T.K. OH HE UMEET (PYHKITUU OKHA.

1. Insg KoopAuHALMK IEHCTBUIM MOTOKOB B TAKOTO pojia cUTyarusax B Win32 npeaycMOTpeHbl
crienuanbHble popmul cunxporusayuu. OTHON U3 TaKUX GOPM SIBIISIIOTCS COOBITUS (events).
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OOBEKT COOBITHE MOYKET HAXOAUTHCS TOJIBKO B JIBYX COCTOSIHUSIX: YCTAaHOBJICHO M COPOIICHO.
Cam no cebe 00BeKT COOBITHE HE TPEACTABIISIET HHTEPECa, OH UCIIOJIb3yeTCs TOIhKO B KOMOWHA-
MU CO cieruanbHbIMA Win32 ¢hyHKyusimu oricuoanus.

JeckpunTop Ha 00bEKT cOOBITHE Bo3BpaiaeT GyHkinus CreateEvent () :

HANDLE CreateEvent (
SECURITY ATTRIBUTES* pEventAttr,
BOOL bManualReset,
BOOL bInitialState,
LPCTSTR lpName); //TOJIbKO 0Jig PAa3HHX [IPOLIECCOB

3neck: ykazarenb pEventAttr, kak npasuio, paseH NULL; nepemenHass bManualReset
OIpeeNsIeT PEXKUM YIIpaBIcHHs coObITHEM — BpyuHYIO (TRUE) min aBTomatnyeck (FALSE);
nepeMeHHas bInitialState 3amaer crapTroBoe COCTOsIHNE 00beKTa — ycTaHOBIeHO (TRUE)
wiu copomieno (FALSE).
Co0bITHE MOXET OBITh KIMEHOBAaHHBIM, TOT/Ia TapaMeTp 1pName J10JKEH yKa3blBaTh Ha KOH-
CTaHTHYIO CTPOKY. DTO UMsI UCIIOJIb3YETCs B Cllydyae, Korja TpeOyeTcsi CHHXPOHU3UPOBATh /1Ba
wim Oonee mporieccoB. [ B3anMoaelicTBUA Mpoliece — pabounii MOTOK JaHHOE UMs He Tpeldy-
€TCs, TO3TOMY MOXKHO HCITOIb30BaTh NULL yKa3aTelb.
Hanomuum, 4T0 Bce cozmaHHbIe WK OTKPbITEIE Windows 00beKThI TPeOYIOT 3aKPhITHS (PYHKITHU-
el:

CloseHandle ( (HANDLE) hObject) ;

KOFHaOTHaﬂaeFH606XOHHMOCTLBID(HCHOHBSOB&HHH.

2. BTopoii TpyTHOCTBIO MEKIIOTOKOBOTO B3aUMO/ICUCTBUSA SBIISETCS TOCTYI K pa3AeisieMbIM

JTaHHBIM. J[omyCTUM, OAMH MOTOK MOAUGUIUPYET KaKue-TO JaHHbBIE, a B 3TO ke BpeMs BTOPOil

MOTOK WX unTaeT. Eciu nepBblii MOTOK HE 3aBEPIIMI CBOM U3MEHEHHUSI, TO BTOPOH MOTYYHUT He-

BepHbIe 3HaYeHus. Hannyuiuii cnoco0 mpe1oTBpaTuTh TaKyl0 CUTYalUI0 — 3TO UCTIOJIb30BaHUE

KPUTHYECKHMX CeKIuH (critical sections), KOTOpbIE MPEACTABIISAIOT COOOM pa3/ielibl KOJia, BO BpeMs

BBITIOJTHEHHSI KOTOPOTO TEKYIIUI MOTOK HE MOXKET OBITh MIPEpPBaH, a BCE OCTANIbHBIE MIEPEBOIATCS

B COCTOSTHUE OXKUJIAHHUS.

Kputnueckast cekius 10pKHA ObITh MPOMHHUIIMATIU3UPOBA, MTOCIIE 4eTo (PYHKIUs
EnterCriticalSection (&cs) ;

HAYMHAET KPUTHUECKYIO CEKIUIO CS, a QYHKIIHUS

LeaveCriticalSection (&cs);

3aBepiuaet ee. [Ipu 3ToMm Windows rapaHTupyer, 4To KoJ| IpOorpaMMbl, 3aKIFOUEHHBINH MEXKIY
ATUMHU JIBYMsI BBI30BaMHU OyZI€T BBIIOJIHATHCS Kak Obl B MOHOIIOJIBHOM PEKUME, T.€. TOI1a, Korjaa
OCTaJIbHbIE OTOKH JJAHHOTO MPUIIOKEHUS OyIyT «3aMOPOKEHBD.

3. Cnenyet ynmoMsiHyTh O TPEThEH TPYIHOCTH, KOTOPAsl CBsI3aHA C TUHAMHYECKHUM 3aXBaTOM Ia-
MSTH B paboueM MOoToKe. DTa npobiemMa MposIBISIETCs TOTAA, KOr/ia, BOSHUKAET HE0OXOIMMOCTh
UMETh TIOCTOSIHHYIO 00J1aCTh MAMSITH, YHUKATbHYIO 015 Kaxcoo2o nomoka. Win32 API mpenoc-
TaBJSET PAA PYHKIHMA, TOIIEPKUBAIOIIUX TaKyIO CIEIU(PUIECKYIO TaMSITh, KOTOPAast Ha3bIBaET-
cs1 JIOKaJbHOM mamsThio moToka (thread local storage wnu TLS). OnHako Tydimm pereHneM
cleyeT MpU3HATh MEPECMOTp aITrOpUTMa PEIISHUs 3a7auu, U MOTHBINA 0TKa3 OT TaKOTO 3aXxBaTa
B TIOTOKE.

OO1m1ast cxema B3auMOJICHCTBUS TIOTOKOB
PaccmoTpuM 06111yt0 cxeMy B3auMOJIeHCTBHS ITIaBHOTO U pabodero noTokos. Onpeaenum
CTPYKTYpYy SWT, KoTOpasi OyzeT nepeaaBarbes B QyHKIUIO paboyero noToka Kak napamerp:

struct SWT ({
HANDLE hevBeg; // cofmTme Hauasa
HANDLE hevEnd; // cofuTue 3aBepleHNnsd
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CRITICAL SECTION cs;
// IOONOJIHMUTEJILHEIE I10JI4
}i
CrtpyKkTypa, HOMHUMO OJIEH, ONPEAENIIEMbIX PEIIaeMOM 3a1a4ueil, CONEPKUT JBa IECKPUIITOpPA
COOBITUI U KPUTHUECKYIO CEKIUIO.
B riraBHOM TIOTOKE OOBSBISIOTCS ABE cTaTHdeckue nepeMeHnble swt u hThread, a Takke
POBOIUTCS WHUIMATU3AIMS KPUTHUECKONW CEKIIUH U CO3/IaHNe OOBEKTOB COOBITUH JUIs yIIpaB-
JeHus paboyrM moTokoM. O6a cOOBITHS HCIIONB3YIOT "pydHOE" U3MEHEHNE COCTOSHUS U TIEPBO-
HAyYaJIbHO YCTAHOBJICHHI 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 3armyckaercst pabounii HOTOK ¢ oOcykuBatomieil pynkuueit ThreadFunc (), KOTOpoii B

KauecTBE apaMeTpa IepeacTcs yKazaTelb Ha CTPYKTYpy SWt.

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

[Tocne 3T0r0, BO3MOXKHO B IpyroM 00paboTunke (GyHKIUHU IJIaBHOTO OKHA IPUIIOKEHUS, YCTa-
HaBJIMBaeTCs cOObITHE hevBeg, UTO SBISETCS CUTHAIOM pado4yeMy TIOTOKY K Hadalry UCITOJTHE-

HHA CBOCTO KOAA.
SetEvent (swt.hevBeg); // CoOHTME YyCTaHOBJIEHO

Teneps paccMoTpuM (QyHKIHIO paboyero moToka

DWORD WINAPI ThreadFunc (LPVOID pData)
{
// mpeobpasyeM yKasaTesib
SWT* pswt = (SWT*)pData;
// BECKOHEeUHO OXMIOaeM HACTYIJIEHMS COOBTUS
/*1*/ WaitForSingleObject (pswt->hevBeg, INFINITE) ;

// mnponoiyrkaeM LMKJI [IOKa HEe YyCTaHOBJIEHO
// coOBuTusa 3aBeplieHUs pabouero I0TOKa
/*2%/ while (WaitForSingleObject (pswt->hevEnd, O0)
!= WAIT OBJECT 0) {
// BBOIVM KPUTHMUECKY CEKLUMO M XIeM KoTIa
// ocTasbHBE MNOTOKM OynyT 3abJIOKMPOBAaHH
EnterCriticalSection (&pswt->cs);

// Hekue nemcTBUA
// B "MOHOINOJILHOM" pexume

// cOpaceHBaeM KPUTUUECKYID CEKIIMIO
LeaveCriticalSection (&pswt->cs) ;

}

// cBpachBaeM COBHTUE

ResetEvent (pswt->hEvEnd) ;

// BHXOH M3 QYHKUMU aBTOMaTUUYECKU

// 3aBepmaeT pabouuiti MOTOK

return 0;

}
B uukine, nomeueHnom uepes /*1*/, pynkuus pabodero nmotoka 6yJaeT HaXOAUTHCS A0 TEX MOP,
MIOKA TJIaBHBIA MOTOK HE YCTaHOBUT coObITHE hevBeg. [{uki, moMedeHHbIH /*2*/, opranu3oBaH
UHBIM 00pa3zoM. DYHKIUS OKUAAHUS TOJIBKO MPoBepsieT cocTosiHue coObITHs hevEnd. Eciu
OHO HE YCTaHOBJICHO, TO BBIMOJIHAETCS TEJIO0 UK, B IPOTUBHOM CJIy4ae — IIUKJI 3aKaHYUBAETCS,
YTO BEJIET K BBIXOly U3 (PyHKIMU paboyuero NoToka U 3aBepIICHUI0 CaMOro MOTOKa.

Bepuemcs B rimaBHbII OTOK. /{7151 TOT0, 4TOOBI 3aBepIIUTh PabOYMii TOTOK YCTaHABINBACTCS
coObiTHe hevEnd, nocie 4ero npoiecc 0’KujaeT MOMEHTa ero copoca B pabodyeM MOTOKe.
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SetEvent (swt.hevEnd) ;

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

// B OAHHBEI MOMEHT paboumii MOTOK 3aBeplieH

3areM BBITIOJTHSIETCS 3aKPBITHE OOHEKTOB

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

Hcnonb3yere pyHkuuio oxxuganus Sleep (), TonbKo 11 pabounx nmotokoB. [Ipu ee mpumene-
HUH B INIABHOM IIOTOKE OH OJIOKHMpYETCs M He 00padaThIBaeT MOCTYHAIOIINE COOOIICHUSI.

3.4. 3apanme. Kiacc DIB s padotei ¢ Device Independent Bitmap. M3yuutb Bo3MOXHOCTH
otoOpakeHus 2-X MepHBIX n300paxxkenuit DIB ¢popmara. Pa3spabotars cobcTBenHsIii kinace DIB,
obecreunBaronnii NoJHO(QYHKIMOHATBHYIO padoTy ¢ BMP u3obpaxenusmu (MFC knacc
CBitmap He maeT Takux BO3MOKHOCTeH ). MuHnManbHbie TpeboBanus: meron ReadDIBFile()
JUTs cCUnMTHhIBaHUS m300paxenus B BMP ¢opmare u3 daiina, merox DrawDIB() mist oTpucoBku
BMP uso0paxxenus.

ITosicHeHus: U yka3zaHmus.

®opmar BMP (ot ciioB BitMaP - 6urtoBas kapTta, wiu, roBOps MO-pyCCKH, OUTOBBII MaCCHUB)
SBIISIETCS OJTHOU U3 (hOPM TIpesicTaBiIeHUs pacTpoBoit rpaduku. [Ipoie roBopsi, nzodpakeHue
IIPEJICTaBIISIETCS B BUJIE MAaTPULIbI IPSMOYTOJIBHBIX TOYEK, I/1€ KayKJasi TOUKA XapaKTepU3yeTcs
TpeMmsl mapamMeTpaMu - X KOOpAMHATOM, y koopauHartoil u userom. @opmatr BMP pa3pabatsi-
BaJICSI U3HAYAIBHO IByMs Koprioparusivu Intel m Microsoft, 1 B To Bpemst ObLT OTMHAKOB IS
o0enx onepannonubix cucreM Intel OS/2 Warp u Microsoft Windows 2.x. Oxgnako ganee ¢pupma
Microsoft pacmmpuia ¢popmar, paCiupuB CTPYKTYPHI (IIPH 3TOM COXPaHUB KaKk 00paTHYIO, TaK U
IPSIMYIO COBMECTUMOCTb JIJISl HEC’KATBIX Pa3HOBUIHOCTEN) U 100aBUB MOJAEPKKY KOMIIPECCHU.
JloGaBunace noanep:xkka cxatus 0e3 norepb PNG u RLE, a Taxxke cxatue ¢ norepsimu JPEG.
Kazanocs 0b1, JPEG u BMP, coBmecTiim HECOBMECTHMOE, OJTHAKO 3TO TOJILKO Ha MEPBBIN
B3rsA. Ha camom nene popmatr BMP - aBnisieTcss poHBIM HE TOJIBKO I OIIEPALlMOHHBIX CHC-
teM Windows u OS/2, HO ¥ 17151 pa3IUYHbBIX alapaTHBIX YCTPOMCTB (MMEETCs BBUY €0 alla-
patHas Bepcusi DDB - Oynet onncana nasee). PoIHBIM B TOM CMBICIIE, UTO BCE ONEPALIUU Tpa-
(uyeckoro BBOJIa - BEIBO/IA HA SKpaH (IPUHTEP U Ha HEKOTOPBIE JPYTHe YCTPONUCTBA) B KOHEU-
HOM HUTOT€ OCYILECTBIISIIOTCS IOCPEICTBOM HETO (B TOM MJIM MHOM €ro Buje). Tak BOT, HOCKOIb-
Ky COBPEMEHHBIE IPUHTEPHI MOJICPKUBAIOT NPSAMOI BbIBOJ M300paskeHuit B popmatax PNG u
JPEG Ha ycTpoicTBO, 1 Obl1a BBE/IeHA UX MOAJIEpKKa. TemM caMbIM, 00ecrieunB annapaTHbIi
BBIBOJ B paMKax enunoro gopmara. [lox BeiBog BitMaP-B, ontumusupyercs apXxuTekTypa
OonpmMHCTBA BUaeoananTepoB. s urenus u BeiBoga B OC Windows, pefycMOTPEHO MHO-
ro cnenuanbHbIX QpyHKUUN U cTpykTyp API (6nbnuorexa gdi32.dll u gdiplus.dll), koropsie mo-
MOTalOT IPOU3BOIUTH BCE HEOOXOAMMBIE ONEPALIMU Ha JOCTATOYHO BHICOKOM JIOTHUECKOM YPOB-
He. Delphi - eme 6onee ynporaer paboTy npenocTaBisis HaM Kiiace HaacTporky Hag API -
TBitMap, KOTOpBIN 3/1€Ch pacCMaTPUBATHCA HE OyIET TOCKOJIBKY XOPOIIIO OMUCAaH BO MHOTHUX
UCTOYHUKaX. B 3akimtoueHue Kk paszeny Xxouercs pa3BesiTh OJHY HeolpeaeaeHHocTh. Windows
NOJJIEPKUBAET paboTy ¢ TpeMs OMTManonoo0HbpIMU GpopmaTamu *.bmp, *.rle, *.dib. *.rle - aToO
cKaTbIil OuTMan (Kak 3To cienyeT u3 HazBaHus B hopmare RLE), momHOCTBIO COBMECTUMBIN €
bmp. *.dib - 6urman Bepcuit Windows 6osee uem 3.0. *.bmp - u3HavaIbHO Mpeaonaraics
OBITH coBMecTUMBIM ¢ Windows 2.X, B MOCIEICTBUU BEPOSITHO OT 3TOTO OTKA3AIKCH U CIETATN
ero MyinbTH(QopMaTHbIM. JlaHHbIe (pOpMAaThl BHYTPEHHE HU YE€M HE JIPYT OT JIpyra He OTIUYAIOTCS
(T.e. SIBJISIFOTCSI, 110 CYTH, IICEBJOHUMAaMHU *.bmp) 1 OblIIM BBEJCHBI AJIs SIBHOTO YKa3aHUs Gopma-
Ta CHKATHUS.
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ATnmapaTHO-3aBHCHMBIE U arapaTHo-He3aBUCHMBbIe OuToBbie KapThl (Device-Dependenent and
Device-Independent bitmap - DDB u DIB)
ArnmnaparHo-3aBucuMsble i DDB OutMarnsl ncnosnb3yrores windows Juist XpaHeHUs n300paxe-
HUH B IaMSTH Pa3INYHbIX IpaUuecKux YCTPOICTB (B YaCTHOCTH B BHAeONaMsITH). DakTHUECKU
TaKkoi OUTMaIl mpecTaBisieT co00il ype3aHHYI0 BEpPCHIO anmapaTHO-HE3aBUCUMOro. Ero nanusie
dbopMupyIOTCS TAKUM 00pa3oM, YTOOBI COOTBETCTBOBATh KOHKPETHOMY T'paduyecKOMy pEXHUMY,
KpOME TOT0, TAKOW OUTMAI COJAEP>KUT YIPOIICHHBIN 3arojoBok. Hampumep, mis craporo 16
nsBetHoro EGA/VGA Buneoamantepa, Takol OuTMan OyaeT nmpeacTaBisiTh co00H 3 IIBETOBbIE
MaTpHULIbI (U K&K0T0 U3 IIBETOB), allllapaTHO-HE3aBUCUMBII OuTMan OyneT coaep:KaTh BCEro
OJIHY MaTpPHUILy pa3psAIHOCThIO 40UTa HA TTUKCEb.
[Tockonbky cTpykTypa DDB GuT™Mara MeHsieTCsl B 3aBUCUMOCTH OT YCTPOMCTBA K YCTPOMCTRBY, TO
OH, KaK MPaBUJIO, CO3AAETCS MPSIMO B AMSITH U HE coxpaHsietcs B (aiin. [ coxpaneHus B
daiin DDB konBeptupyetcs B DIB (1.e. anmapaTHo-He3aBUCHMBIN). B HacTosee Bpems rpadu-
YECKUE YCKOPUTEIH ONTUMU3UPYIOTCs o1 padoty ¢ DIB - yHuBepcanbHOCTH B yiiepO mpou3Bo-
JTUTENBHOCTH (HA CaMOM JIeJie 3TU MOoTepu He3HauuTeabHbl). DDB OutMman nanee e 6yzaer onu-
ceIBaThcs. YacTo B IuTepaType ropopsaT OutMmarn a nogpasymenatoT DIB (u Hao00poT) 3TO He
ABIIIETCS TPYOOI OMINOKOIA.
[lepen onucanueM CTPYKTYpbl YTOUHIO, UTO CTPYKTypa OUTMara B orepaTUBHON MaMSITH MOBTO-
psieT QailioByro CTPYKTYpY, M BCE YTO BEpHO s (haiiia BepHO U Ui ero o0pas3a B MaMsITH, HO
HesepHo Anss DDB. Bee cTpykTypsl (3amucu) B3sThl U3 windows.pas ¢ U3MEHEHHBIMU HMEHAMH,
KOHCTaHTBI B3Thl U3 3arojoBouHbIX (aiinoB Borland C++ windows.h, wingdi.h.
a1 Bcera COCTOUT U3 TPEX YaCTEM.
1) daiinoBslii 3arooBok - Beeraa ctpyktypa TBitMapFileHeader - aTo equncTBeHHast 001mas
CTPYKTYpa JUIsl BCEX THIIOB U BEPCHH.
2) 3arem miia Windows Bepeuu 2.x u OS/2 uzaet crpykrypa (3anuch) TBitmapCorelnfo. J{ns
BCEX OCTaJIbHBIX Bepcuit 310 TBitmaplnfo
3) MaccuB JaHHBIX - CTPYKTYpa KOTOPOT'O BECbMa pa3HOOOpa3Ha.
[Tporpammuctsl Windows - BeposiTHO BcTpeuaiiu Tonbko 'BM' (ot cioa BitMap, kak BbI yxke,
HaBepHoe, oraaanuck). He cMoTps Ha 3T0, 51 monarato, OyeT He JIMIITHUM [IPOBEPATh, UTO 32
O6uT™Man HaM nepeaaiu (4To0 MOTOM “He pajoBaTh’ MOJIb30BATEINS HEOKHUIAHHBIMHU OIINOKaMU
IPY YTEHUH NTPaBUIbHBIX, C TOUYKH 3peHHs, (popmaTa OUTMAIIOB).

bfSize - 310 pa3mep camoro ¢aiina B 6aiiTax. B naeane Bce mporpaMmsl [Uist TOTO, YTO0BI yOe-
JUTHCS, YTO MEpes] HUMU JIeHCTBUTENBHO NMPaBWIIbHBIA bmp, 10JKHBI, TPOBEpUTH, uTo  bfType
conepxut "BM" (6e3 kaBbIU€eK), a, BO-BTOPBIX, UTO bfSize paBeH nelicTBUTENEHOMY pa3Mepy
daiina. XoTs ganeko He BCe MPOrpaMMbl HCHOIb3YIOT 3TO 3HAUE€HHUE, OHO JIOJDKHO OBITh BEPHBIM,
TaK Kak - 3TO MO3BOJIMUT HaM yOeAUTHCS B TOM, UTO (aiii OblJI CKONMPOBaH (MJIM CKAa4y€H) LeIH-
KOM.

bfReservedl u bfReserved2 3ape3epBupoBaHbl U JOJKHBI ObITh HYJISIMH. JTH 3HAUE€HUE TOKE
KeNaTeJIbHO IPOBEPUTH, BEIb B OYAyIlIEeM OHH MOTYT ObITh HCIOIB30BAHBI I PACIIMPEHUS
¢dopmara. EctecTBeHHO, UTO Ballla mporpaMMa He CMOXeT uX (Takue (hailiibl) pounuTaTh, MOITO-
MY, Y3HaB O HEHYJIEBBIX 3HAYCHUAX MOKHO MPaBUIbHO MPOMH(GOPMHUPOBATH MOJIB30BATENS, TEM
CaMbIM COKOHOMHUTB €r0 BPEMSI.

bfOffBits - 9To oMH U3 camMbIX BaXKHBIX IOJIEH B 3TOW CTPYKType. OH MOKa3bIBAET, I'/I¢ HAYH-
HaeTcsl caM OMTOBBI MaCCUB OTHOCUTENBFHO Haydana ¢aiisia, KOTOphI M ONHMCHIBAET KAPTHUHKY.
HecmoTps Ha To, 4TO 3TO 3HaYEHHE MOXKHO OIPENIEIUTh 0 KOHILY TaOJIHUIIbI IIBETOB, PEKOMEH1Y-
€TCsl UCII0JIb30BaTh UMMEHHO 3TO 3HAYEHUE, AJI1 COBMECTHUMOCTH C BO3MOKHBIMH HOBBIMU Ba-
puanusMu gopmara.

Bce ctpykTypsl siBisitoTest pacmupenueM nepsoit TBitmapCorelnfo - mosTomy B nocnezyto-
IIUX CTPYKTYpax OyIyT OMHCaHBl TOJIbKO HOBBIE MOJISL.
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bcWidth u bcHeight - mmpuna u BeicoTa H300pa)KeHUs B MUKCEIAX. B mocmeayommx cTpykTy-
pax 3To OyAyT yXe JBOWHBIC CI0Ba (M3-3a TOTO M HET IMOJTHON COBMECTUMOCTEH HOBBIX CTPYK-
Typ ¢ TBitmapCoreHeader). 3nauenune bcHeight (mst Bepcuit Windows 3.x, 95, NT) moxer
ObITH OTpHULIaTENBHBIM. B 3TOM citydyae monyns becHeight onpenenser aelicTBUTENbHYIO BBICOTY,
a CTPOKHU M300pakeHUs YUTAIOTCSI B 0OpaTHOM TMOPsIZIKE, T.€. CBEPXY BHU3 (OOBIYHO CHUBY
BBepx). Kpome Toro, Takue nzobpaxenus Bceraa Hecxkarbie (1.e. Bl RGB wimm BI BITFIELDS).
bcPlanes - 3amaer KoaMYECTBO IIOCKOCTEH MM [[BETOBBIX CIIOEB (IIOMHHUTE 51 YIIOMHHAII YTO
DDB - moryt nmets 3 1iBeToBble miiockocty Harpumep R G B unu C M Y- cBsi3aHHBIE C 0CO-
O6enHocTsIMU Tpadudeckoro ycrporictBa). Coxpansemas Bepcus outmarna T.e. DIB mognepsxua-
€T MOKa OJIHY OOIIYIO JIJIsl BCEX LBETOB IIOCKOCTb, Pa3psiAHOCTH LIBETA ITOU MIOCKOCTH 3a7aeT-
cs beBitCount. TTonbITkH yCTaHOBUTH 3HAYEHUS OTJIIMYHBIE OT €IUHUIIBI BHI3BIBAIOT OLINOKY IIPH
nepeaade CTPYKTYphI api PyHKITUSIM.

beBitCount - onpezensiet pa3psaHOCTD 1BeTa. JJOMyCTHMBI CICAYIOIINE BAPHAHTHI

0 - uzobpaxenue Toapko PNG u BMP nonyctumo Toneko Bepcun Windows 98/Me, Windows
2000/XP

1 - MoHOXpOMHOE H300pakeHue (MOoAIep)KUBAETCs BceMu Bepcusamu). Kax bl mukcens mpea-
CTaBJICH OJIHUM OMTOM JAaHHBIX, T.€. OUH 0alT copepkUT HH(OPMALIHIO O I[BETE § MOCIe10Ba-
TeNbHO UAYIIHUX NUKcenel. [[BeT mepBoro nmukcens onpenensieTcss COCTOSHUEM CTapIiero Outa
nepBoro Oaifta (1 Tak nasuee), eciiu €ro 3Ha4eHUe PaBHO €AMHHUIIE, TO LBET MUKcess OyIeT onpe-
JENAThCS [IEPBOM 3aMKMChI0 TAOIHIIBI IIBETOB (CUMTAETCS OT HyJs1). BooOIie 3HaueHue 11BeTa or-
penensiercs no RGB (ansa Bl RGB Bepcun) coctaBnsonum, TabiuIibl IIBETOB, IO UHIEKCY.

4 - 16-tn nBeTHOE M300pakeHue. Kaxaplil MUKcenb npeacTasiieH 4 Outamu (1oa1ep>KuBaeTCs
BCEMU BEPCUSMH).

8 - n300pakeHus ¢ KOJIMYECTBOM I[BETOB /10 256. 1 6ailT - 1 nukcens (MoaepKUBACTCS BCEMU
BEPCHSIMH )

16 - nonnepxuBaetcs He MeHee ueM Windows 95, u sBisieTcs qoctaTouHo peakuM. KomudectBo
I[BETOB 3aBUCHUT OT Bepcun Windows u BbIOpaHHOTo (hopMaTa CKaTUs U MOKET OBbITh Kak 2 B 16
1100 2 B 15 crenenu. DTo camblif 3anmyTaHHbIi BapuanT. HauneM ¢ Toro, 4To oH O6ecnanuTpo-
BBIif, TO €cTh Kaxkable ABa OaiiTa (onHo cmoBo WORD) B pacTpe 0JIHO3HAYHO ONPEAETSAIOT OJIUH
nukcenb. Ho BoT yTo monyyaercs: OutoB-1o 16, a KOMIOHEHTOB 11BeTOB - 3 (KpacHsli, 3eneHbli,
Cunuit). A 16 Hukak Ha 3 nenuthbes He XodeT. [loaTomy 31€echk ecTh 1Be BapuaHTa. [lepBbiit -
UCIOJIb30BaTh He 16, a 15 OuToB, TOIr/1a Ha KaXKAyI0 KOMIIOHEHTY IIBeTa BBIXOJUT 10 5 Out. Ta-
KHUM 00pa3oM, Mbl MOKEM HUCIIOIb30BaTh MaKCUMyM 2 B 15 = 32768 11BeTOB, U MOJIy4aeTcsi TPOi-
ka R-G-B = 5-5-5. Ho Torna 3a 3ps tepsercs uenbiit Out u3 16. Ho Tak yx ciydymsioch, 4To HaIlu
IJ1a3a CPEM BCEX LIBETOB JIy4YIle BOCIPUHUMAIOT 3€JI€HBIN 1IBET, IO3TOMY U PELIWINA 3TOT OJUH
OWUT OTJaBaTh Ha 3eJIEHYI0 KOMIIOHEHTY, TO €CTh TOr1a noiyyaercs Tpoiika R-G-B = 5-6-5, u
Tenepb Mbl MOXKET UCIIONIB30BaTh 2 B 16 = 65536 nseros. Ho uro camoe HenpusaTHOE, YTO UC-
noJb3ytoT o0a Bapuanta. B MSDN npeanaratot juist Toro, 4ToObl pa3indarh, CKOJIBKO XK€ LBe-
TOB HCIIOJIB3YETCs, 3aMONHATh ATUM 3HaueHueM nole biClrUsed (Oyner onucano Hibke) u3
ctpyktypsl BITMAPINFOHEADER. UT0o0b! BEIAECTUTD KaXKAYI0 KOMIIOHEHTY HaJI0 UCIOJIb30-
BaTh cienyromre Macku. [l ¢popmara 5-5-5: 001Fh ans cuneit komnonentsl, 03EOh amst 3ene-
Ho# 1 7CO0h st kpacHoit. {nst popmara 5-6-5: 001Fh - cunsisi, 07EOh - 3enenast u F800h xpac-
Hasi KOMIIOHEHTBI COOTBETCTBEHHO.

24 - a 310 camblil mpocToit popmar. KomudecTBo 11BeToB 2 B 24 creneHu. 31ech 3 OaiiTa onpee-
JSIFOT 3 KOMITOHEHTHI 11BeTa. To ecTh o KOMIIOHeHTe Ha OalfT. [IpocTo unTaem 1o cTpykType
RGBTRIPLE(ans Windows Bepcuu 2.x u OS/2) u ucnionb3yem ero nossrgbtBlue, rgbtGreen,
rgbtRed. OHM UAYT UMEHHO B TAaKOM MOPsAJKE (ITOIEPKUBAETCS BCEMU BEPCUSIMH).

32 - 3aech 4 GaiiTa onpenensoT 3 KOMIIOHEHTEHI, T.€. MO-TIPEeKHEMY KOJIMYECTBO 1IBETOB 2 B 24
crenienu. Ho, mpaBna, onuH OaliT He Mcnosb3yercs. Ero MoXHO oTAaTh, HapuMep, is ajibda-
KaHaua (Mpo3pavyHOCTH).
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3.5. Baganme. 3Be3qHoe HEO0. OOecieunTh rpad)UUECKHil BRIBOT M300paKeHHS 3BE3THOTO Heba,
Ha KOTOPOM HEKOTOPbIE 3B€3/bl B CIIy4allHOM MOPSJIKE “3aKUratorcs’ u “‘racHyT’ . s xpaHe-
HUS UHPOPMAIIMH O 3BE3/1aX MCIOJIb30BaTh TAKYIO CTPYKTYPY JIaHHBIX KaK OHOCBSI3aHHBINA CITH-
cok. [Tporpamma nomkHa OBITH ABYXITOTOKOBAS, 32 OTPUCOBKY ITOCTOSIHHO MEHSIOMIETOCS U30-
Opa’keHHUsI TI0OJDKEH OTBe4YaTh pabounii motok. [loiap30Barens JOMKEH UMETh BO3MOXKHOCTD U3-
MEHEHUS KOJIMYECTBA 3B€3/] U UX BPEMEHHU ‘“KU3HU .

IHosicHenus1 M yKa3aHusl.

CM. osiCHEHUS K 3aaHUI0 3.3.

3.6. 3apanme. [Iporpamma npeo6pazoBanus unceln. Hanucats nmporpaMmy repeBojia Jito0oro
JIECATUYHOTO YKCJIa B IBOMYHYIO U IIECTHAAATEPUUHYIO CUCTEeMBbI cuncienus. [Ipu 3amycke
mporpamMma oTo0pa’kaeTcs B CHCTEMHOM “Tpee” (B MpaBOM HIDKHEM YTy, y 4acoB). [Tonp3oBa-
TeNb MOMeIIaeT yucio B Oydep oOMeHa U JenaeT ABOHHOM MIETU0K 0 HKOHKE MporpaMMel. B
pe3yapTaTe 0TOOpaXkaeTcs IMaioroBas raHesib ¢ pe3yabTaToM. [IpenycMoTpeTs aHamu3 HeYu-
CJIOBBIX JaHHBIX B Oydepe oOmeHa.

HosicHeHus1 M yKa3aHUS.

CucreMHbIi Tpeil (system tray) - 3To HeOobIIast 006JACTh B MAHETH 337a4 B HIDKHEM [TPaBOM
yIJIy MOHUTOPA, TaM TJIe y BaC PacIoyIOKEHbI Yachl. Ty 00J1aCTh MOXKHO HACTPOTH JIJIsl 0TOOpa-
JKEHUS 3HAYKOB 3aMYIICHHBIX MPUIIOKEHHM, KOTOpPBIE MPH paboTe CO3/1al0T BO3JIE YACOB Ma-
JIEHBKYIO UKOHKY. TaKMMu IporpaMmamMu MO>KHO YIIPaBIIATh MPSMO U3 Tpesl.

VY cpenHecTaTuCTUYECKOro MOJIb30BATENS B TPEE PACIIONIATAeTCs TPU - CEMb 3HAYKOB PA3JIMYHBIX
pOrpaMM, KOTOPbIE OTKPBLI OH UM KOTOPbIE ObUIH 3alyIlleHbl IPU cTapTe cucteMsl. [1o ymon-
YaHMIO HA TOJIBKO YTO yCTaHOBIEeHHOW Windows B cCTeMHOM Tpee, 00bIYHO 0TOOpakaroTCs
3HAUYKU U3MEHEHUS PACKIAJKU KIIABUATYpPbl, TPOMKOCTH, MHIUKATOPA CETH U YaCOB.

Hanpumep, B CHCTEMHOM Tpee KOMITBIOTEPE MOYKHO PACIOJIOKUTh UKOHKY ITPOTPAMMBI, YEPE3
KOTOPYIO MO>KHO OCYILECTBJIATh YIpaBjieHue npuioxxeHusmu. [Ipu aTom Ha paboyem cTosie u B
KOMaHTHOU CTPOKE MKOHOK JUIs 3aITyCKa 3TOT0 MPOrpaMMHOI0 00ecriedeHts HeT, YTO OYE€Hb
yI00HO.

CBepHYTb B Tpell 03HaYaeT CKPHITh BCE MPOSIBICHUS POrpaMMbl C 3KpaHa U 0TOOPa3UTh B Tpee
3HAYOK, aCCOLIMMPOBAHHBIN C MPOrpaMMOH, BEpHEe, C HEKMM OKHOM, NIPUYEM HE00sA3aTenbHO K
npolieccy NpuHaAIeKamuM. J[i1st Toro 4To0bI CBEpHYTH B Tpel HY)KHO: UMETh JIECKPUIITOP OKHA
HWND, npunymaTh HASHTU()UKATOP UKOHKH U BbI3BaTh

BOOL Shell_Notifylcon (DWORD dwMessage, PNOTIFYICONDATA Ipdata);

3necs:

dwMessage - mapameTp, a TOYHEEe KOMaHa, KOTOpast yKa3blBaeT 3TOi (QYHKIIUH, 4YTO HIMEHHO OHA
JIOJDKHA J1e1aTh. MOXKeT IPUHUMATh CIIEAYIOIME 3HAUE€HHUsI KOHCTAHT:

NIM_ADD - no6aBnsieT UKOHKY B Tpei;

NIM_DELETE - ynanster HUKOHKY U3 CHCTEMHOTI'O Tpes;

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

IpData — yxasarens Ha ctpyktypy NOTIFYICONDATA, xoTopast coaepXuT BClo HH(pOpMaInio
0 100aBIIsieMOH, yaIsieMOil UM U3MEHsIeMOl UKOHKe. BOT OCHOBHBIE TOJIsl TAaHHON CTPYKTYpBHI:

DWORD chSize - pa3mep B OaiiTax JaHHOH CTPYKTYpHI;

HWND Wnd - neckpuntop Toro okHa, KOTOpoe OyIeT moiaydaTbh COOOIIEH S OT MKOHKU;
UINT ulD - uneHTHpUKATOp HKOHKHU;

UINT uFlags - conepuT KOHCTaHTbBI, O3HAYAIOIIHE, KAKUE TIOJISI UCIIOIBb3YIOTCS B CTPYKTYPE;
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NIF_ICON - hlcon comepxut BepHyt0 HHGOPMAIIHIO;

NIF_MESSAGE - uCallbackMessage coaepKuT BepHyI0 HH(OPMAITHIO;

NIF_TIP -szTip conepxut BepHyr0 HH(MOPMAITHIO;
UINT uCallbackMessage - Ha3HaueHHBIN BaMH HACHTH()UKATOP COOOIIEHHUS, KOTOPOEe OymeT
MOJTIY4aTh MPUIOKEHUE OT UKOHKHU.
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