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1. III/ICIII/IHJII/IHZI «COBpeMeHHLIe Cpeacrea nmporpaMMupoBaHusD

1.1. Hesn npenogaBaHus TUCUMUIJIMHBI

Huctunnuna «CoBpeMEHHBIE CpeACTBa MPOTPAMMHUPOBAHUS) HM3y4aeTCs B MEPBOM Ce-
MCCTPEC U MpPEAyCMAaTpHUBACT YTCHUC HeKHHfI, MMPOBCACHUC IMPAKTUUYCCKUX pa60T, IMOJIYYCHHEC
Pa3IMYHOTO POJIa KOHCYJIbTAIlUM.

[lenpr0 MaHHOTO Kypca SBISIETCS CO37aTh Y CTYACHTOB (yHIAMEHT 3HAHWN B 00JacTH
00BEKTHO-OPUEHTUPOBAHHOIO UM BHU3YaJbHOTO IPOEKTHPOBAaHUSA U Pa3pabOTKU MpOrpaMM, a
TaKXE C(bOpMPIpOBaTB Y CTYACHTOB MMPCACTABJICHUC O COBPCMCHHBIX TCXHOJIOTHAX U CPCACTBAX
pa3paboOTKX MPOTPAMMHOTO OOECTIICUCHHS M TeHJICHIIUSX MX pa3BuTHs. Vcmonb30BaHUE BHIYUC-
JINTENLHONM TEXHUKU Ha MPAKTUYCCKUX 3aHATHAX IIOMOracT CTyIACHTaM HpI/I06p€CTI/I HAaBBbIKU
MMOCTPOCHUA U UCCICAOBAHHNA Pa3JINIHBIX COBPEMCHHLIX CPEACTB IPOIrpaMMHUPOBaAHUA.

1.2. 3agauyu u3y4yeHust U CHUNTIHHBI

OcHOBHOM 3aa4yeil U3ydeHHsl TUCLUIUIMHBI SBJISETCS] MPUOOPETEHNE CTYIEHTaMU MpOoU-
HBIX 3HAHUN M MPAKTUYECKUX HABBIKOB B 00JIACTH, OMpENEIsIeMON OCHOBHOM IEIBIO Kypca, B
YaCTHOCTH:

. M3Yy4EHUE COBPEMEHHBIX MapaJiurM IpOrpaMMHUpPOBAHUS;

. M3Yy4€HUE OCHOBHBIX MPUHLHUIOB OOBEKTHO-OPUEHTUPOBAHHOTO IPOrPAMMHPO-
BaHUS;

. MIPOBE/IEHUE CPAaBHUTEIHHOTO aHaJIM3a COBPEMEHHBIX TEXHOJIOTUN pa3paboTKu

MPOTPaMMHOTO O00eCTIEYeHUS U TEHJCHIIUN UX Pa3BUTHS;
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. U3y4eHUe CIocoO0B JOCTYIA K JaHHBIM C TOMOILbIO CTaHAAPTHBIX KJIaccoB OHO-
JIMOTEK SI3bIKOB BHICOKOTO YPOBHS;

. OCBOEHME MPOTrpaMMHUPOBAHMSI B MHOTI03aJauHbIX ONEpPALMOHHBIX CHCTEMax B
BU3YyaJIbHOU cpeJie IPOrpaMMHUPOBAHUS;

. pHUOOpETEeHNE NMPAKTUYECKUX HABBIKOB Pa3pabOTKH, OTIAJKU U TECTUPOBAHMS
00BEKTHO-OPUEHTUPOBAHHBIX [TPOTPaMM C MCIIOJIb30BAHUEM CTAaHAAPTHBIX OMOINOTEK KIIACCOB.
B pesynpraTte usydyenus tucuuiuinabl «COBpEMEHHbIE CPEACTBA IPOTPAMMUPOBAHUS) CTYAECHTHI
JOJIKHBI 3HaTh OCHOBHBIE MOJIOKEHUS U3Y4aeMbIX pa3esioB, yMeTh (OpMYIUPOBaTh U JIOKa3bI-
BaTh OCHOBHBIE PE3YJbTaThl ITUX Pa3AeioB. B Xo/e npakTHYecKuX 3aHSITHH CTYEHTBI JOJIKHBI
prOOpECTH HABBIKU PEILIEHNUs 3a/1a4 110 BCEM pa3jiesiaM, B TOM YUCJIE, U C UCII0JIb30BaHUEM
KOMITBIOTEPOB.

1.3. IlepeyeHb TMCHUIIMH U Pa3/1eji0oB, HEOOXOAMMBIX CTYJA€HTAM IJIl U3yYeHHs TaHHOM
MACHUATIINHBI

Jucuumnuna «CoBpeMeHHbIE CpeACTBA MPOrPaMMUPOBAHMSDY OTHOCUTCS K YUCITY JUCLUILINH
po¢heCcCHOHATBLHOTO IUKJIA U BXOJIUT B COCTaB BAPUATUBHOM YacTH MPO(HECCHOHATHLHOTO KA
M.2 no xoxy OOII maructparypsl. ¥YcnemHoe oBiajieHue AUCUUIIIIMHON npeArnoaraer npe-
BAapUTCJIbHBIC 3HAHUWA 110 TaAKUM AUCHHUILIMHAMHU, KaK ((I/IH(i)OpMaTI/IKa», ((HpOFpaMMI/IPOBaHI/Ie»,
«OmnepanMOHHBIE CUCTEMBI», «ba3bl TaHHBIXY.

1.4. TpeGoBaHus K pe3ybTAaTaAM OCBOEHHSI JUCHUINIMHBI

[Ipontecc wm3yuenus gucruIuiMHbl «COBpPEMEHHBIE CPEACTBA IMPOTPAMMHUPOBAHUSY
HarpaBJieH Ha (OPMUPOBAHUE CIEAYIOMNX KOMITCTCHIIHI:

npodeccuonanabubie komnerenunu (IIK): cmoco6HOCTRIO BRIOMpATh METOIBI U pa3pada-
TBIBATh AJITOPUTMBI PEIICHUS 3a/1ay YIPaBJICHUS U MPOEKTUPOBAHMS OOBEKTOB aBTOMATU3AINHU
(TTK-5).

B pesymbrate ocBoeHHs colepkaHus ~IOUCHMIUIMHBI  «COBpEeMEHHBbIE  CPEJCTBA

[IPOTrPaMMHUPOBAHUS» CTYIEHT JOJKEH:

3HaTh KpUTEpPUM KadyecTBa IMPOrpaMMHOro oOecnedeHus; O0a30Bble MOHATUS OOBEKTHO-
OPUEHTUPOBAHHOI'O MOAX0/la K MPOEKTUPOBAHUIO U MPOTrPaMMHUPOBAHUIO; OCHOBHBIE
TEXHOJIOTUHU Pa3pabOTKU IPOrPAMMHBIX ITPOIYKTOB.

YMeTb TNPOBOIUTH CPABHUTEIBHBIM aHAIU3 MapaJurM M TEXHOJOTHH MPOTPaMMHUPOBAHUS U
nienaTh 000CHOBaHHBIM BbIOODP; MPOEKTUPOBATh, pa3padaTbiBaTh U TECTHPOBATH IPO-
rpaMMHOE 00ecIiedeHHe M0 TEXHUYECKOMY 3a/laHUI0 B CPEJie BU3YaJbHOTO IpOrpam-
MHUPOBaHUS; HMCIOJIb30BATh CTaHJAPTHBIE KJIACCHI OOBEKTHO-OPUEHTUPOBAHHBIX OHO-
JINOTEK, MOJB30BATHCS CIIPABOYHON CUCTEMOM ISl TTOTYYCHHST HEOOXOAMMBIX 3HAHUH.

Baaners HaBBIKAMU TPOTPAaMMUPOBAHMS B COBPEMEHHBIX Cpelax pa3pabOoTKH MPOTPaMMHOTO
obecrieuenus; nHPoOpManmer o mporieccax pa3pabOTKM W JKHU3HEHHOM ITUKIIE TPO-
IrPaMMHOI0 o0ecreueHus; THCTpyMEHTapueM JUlsl pa3paboTKyU IpOrpaMMHOro odecrie-
YEHUS C Pa3BUTHIM UHTEP(EHCOM 1T MHOTO3aJauHbIX ONEPAIMOHHBIX CHCTEM.



2. Conep:xaHve M pPeKOMEHJALUMHU IO BBHINOJHEHHIO JA00PATOPHBIX padoT

2.1. U3yyenue Bo3mo:xkHocTH OC Windows oTo0paxkaTh 1aThl B 3aBUCUMOCTH OT SI3bIKO-
BbIX HACTPOEK

3aganue.

CozniaTh NpUII0KEHNUE, KOTOPOE UCIIOJIB3YET CIEAYIOIINE PECYPChI: CTPOKOBBII pecypc, MUKTO-
rpaMMa, Kypcop MbIIIH, rpaguueckoe nzoopaxenue tuna bitmap. CTpoKoBbIil pecypc UCIOb-
3yeTcs B 3ar0JIOBKE OKHA MPHUIIOKEHUSI, MUKTOrpaMMa BBIBOJUTCS TP MUHUMM3AI[UU OKHA,
KypCOp MBIIIM MEHSIET CBOW BHJI IPU LIETUKE JIEBOI KIaBHUIIEH MBIIIH, a H300pakeHue bitmap
WCIIONB3YeTCs 11 POHA OKHA, KOTOPBIM MEHSETCS MPH MISITUKE MPABOU KIaBUIIEH MBIIIIH.
IlosicHeHus1 M yKka3aHus.

[Tonasnstomee GonpmHCTBO Windows mporpamMm BKJIFOYAET MHOYKECTBO TpauiecKux dJie-
MEHTOB, UMEHYeMBbIX pecypcami (resources) Windows. Ilepeuncium Buibl pecypcoB B Win32
APIL:

1) MeHto, qUaOTy, MaHeIN YIpaBJIeHUs, aKCeIepaTophl;

2) WKOHKH, OMTOBBIE U300paKEHUs, KypCOPHI;

3) cTpokoBble TaOIUIIBI, TAOIUIIA BEPCUH MTPUITOKEHUS;

4) pecypchl, onpeaensieMble pa3padoTIMKOM.

Bce nepeunciennsie pecypchl pa3MenialoTes B aiiie pecypcos, 9To MPpeACTaBiIsieT cOO0H 0HYy
M3 CaMBIX XapaKkTepHbIX ocobeHHocTelt Windows nmporpammupoBanus. UIMEHHO ¢ MOMOIIIBIO
(aitnoB pecypcoB OOJIBIIMHCTBO NPUIIOKEHUN ONIPEIeNsieT BU3yalbHbIE 2IEMEHTHI CBOETO
10JIb30BATENIbCKOT0 UHTEp(delica — MEHIO, TUAJIOrOBbIE OKHA, HAANKMCH, PaCTPOBBIE U300pake-
HUS U TIpoyee.

®daiibl pecypcoB, UMEIOIIHNE PACIIUPEHUE *.7C CO3AI0TCA 110 U3BECTHHIM CIICIM(PUKALIAIM, B
TEKCTOBOM (hopmare. DTO MO3BOJISET CO3/1aBaTh (aill pecypcoB MPUIIOKEHUS JTUO0 BPYUHYIO —
JO0BIM TEKCTOBBIM PEJAKTOPOM, JIMOO CIELMATILHBIM PEIAKTOPOM PECYPCOB, UTO MPEAIOUTH-
TelbHee. 3aTeM 3TOT Gailil KOMIUIUPYETCS KOMRULAMOPOM pecypcos. I1omydeHHbIN B pe3yib-
tate ¢ails ¢ pacliupeHueM *.res ganee KOMIOHYETCS C OCTAJIbHBIMU YaCTAMHU MPUIIOKECHUS —

* obj u *.[ib daitmamu, oOpa3ys eAMHBIA TBOMYHBINA 00pa3, Comep KaIIfil BEITOTHIEMBIN TTPO-
IrpaMMHBIN Ko U UH(popmaluio o pecypcax. [Ipu aTom B 3aronoske kaxxaoro Windows npusio-
XKeHUs: GopMUpyeTCsl crielMalnbHas maobauya pecypcog. ITa Tabnuua ucnosb3yercs Windows
JUIS IOMCKA U 3arpy3KU PECYPCOB B ONEPATUBHYIO AMSTh.

XO0Ts pecypchl ABISIOTCA JaHHBIMU U XpaHATCS B exe (aiijie mporpaMMbl, HO pacloJIOKEeHbl OHU
He B cermeHTe JaHHbIX (DS), rae xpansaTcs oObIlUHbIE TaHHBIE UCIIOTHIEMbIX MOTyIeH. Takum
0o0pa3oM, K pecypcaM HET HENOCPEICTBEHHOTO JI0CTYIIa Yepe3 epeMeHHbIe, OTIPE/ICIICHHBIE B
HCXOJHOM TeKcTe mporpamMmbl. OHU JOJHKHBI OBITH SIBHO 3arpyKeHbl U3 exe (ailia B MaMsTh.
OcHOBHas MPUYMHA TAKOTO OCTPOEHUS — SKOHOMHUS ONepaTUBHOM NamsaTH. JeficTBUTENbHO,
TPYAHO MPUAYMATh CUTYALUIO, KOT/Ia AOCOIOMHO 6Ce PECYPCHl MOT'YT OJTHOMOMEHTHO MMOHAA0-
OUTbCS MPUIIOKEHUIO. A pa3 B KaX/Iblii MOMEHT HYKHbI TOJIbKO HEKOTOPBIE, TO O0JIee pa3yMHO
— MOATPYXKATh UX IO MEPE HATOOHOCTH.

HyxHo cka3aTe, 4TO pecypchl HE 00s13aTENIbHO JOJIKHBI KOMIIOHOBAThCS C UCIIOJIHSAEMBIM (aii-
JIOM TIPUJIOKEHHMSI, OHU TaKK€ MOTYT CBOJIUTHCA B OTAeIbHYIO OnbmuoTexky DLL. [Ipenmyre-
CTBO 3TOT'O MOJX0/1a 3aKJIF0UAETCs B TOM, UTO MPU U3MEHEHUH (paiiia pecypcoB He TpeOyercs
MEPEeKOMIIINPOBATh BCE MPUIIOKEHUE, @ HY)KHO TOJIbKO 3aMeHuTh DLL ¢aiin. MoxHo Takxke
COMPOBOXKAATh MpHIIoKEeHHE HecKoJabkuMH DLL, npeacrapisomuMy pecypehbl Ha pa3indHbIX
s3bpIkax. MIMeHHO Tak mocTtymnaroT pa3paOoTUYUKU PU CO3JaHUM NPUIIOKEHUS, IPEIHA3HAYCHHO-
ro Juisi paboThl B MHOTOSI3BIKOBOM cpejie.



Emre oHO MpenMyIecTBo — ¢ TOUKH 3pEHHSI TEXHOJIOTHH TPOTPaMMHUPOBAHUS — UCIIOIH30Ba-
HUS PECYPCOB COCTOUT B TOM, UTO JIOKAJIM3ALIUs IPUIIOKEHUS B TOM ciydae TpeOyer
HAaMMEHBIITNX 3aTpaT.

Mento npunoxxenusi. MeHio — 310 Hanbosiee KOHCEpBaTUBHAsS U, OJIHOBPEMEHHO, HanboJiee
Ba)KHAs YaCTh MOJIb30BaTEILCKOTO nHTEpdeiica. Tpyano Haittn Windows mpuiokeHue, y KOTo-
pPOT0 OTCYTCTBYET MEHIO, — 3TO CUMTAETCSA “IypHBIM TOHOM Yy pa3pabOTUMKOB.

Bubt MmeHro. OOBIYHO BBIACIIAIOT YETHIPE BUIA MEHIO:

1. 'maBHOE MEHIO OKHA WUJTM MEHIO BEPXHETO YpOBHSA (fop-level menu). ITO MEHIO TIPEICTABIISIET
co00¥ TOPU30HTAIbHYIO CTPOKY, KOTOpask pacrojoKeHa HEMOCPEICTBEHHO 10/ 3aI0JI0BKOM
OKHA M COCTOUT U3 HECKOJIbKUX IEMEHTOB.

2. IloameHto (submenu) NOSIBISIETCA MO IIaBHBIM MEHIO IPU BBIOOPE OJTHOTO U3 €r0 3JIEMEH-
TOB.

3. IlnaBaromiee mento (floating menu). OHO HE CBSI3aHO C TJIABHBIM MEHIO, M MOKET OBITh CO3/1a-
HO B JIIOOOM MECTE 3KpaHa KaK He3aBUCUMOE BCILIBIBAIOLIEE MEHIO.

4. 'Y nopasinsmomero OOJbIINHCTBA IVIABHBIX OKOH MPHJIOKEHHUH B JIEBOW YacTH 3arojoBKa
HaXoAUTCs MUKTOrpamma. Ll{eqqox MBIIBIO 110 HEH MPUBOIUT K TOSBICHHIO CHCTEMHOTO MEHIO
(system menu), KOTOPOE MOX0XKE HA MOJMEHIO INIABHOTO MEHIO NpUi10okeHUust. OObIYHO CHCTEM-
HOE MEHIO BCEX MPUIOKEHHUI OJIMHAKOBO, C €r0 TOMOMIIHI0 MOYXHO MUHUMHU3HUPOBAThH WA MaK-
CUMH3UPOBATh OKHO TPUIIOKEHHS, TIEpeMeIaTh ero u npodyee. OQHAKO NPUIOKEHHE UMEET
BO3MOYKHOCTh H3MEHHTH CUCTEMHOE MEHIO, JIOTIOJTHSS €r0 HOBBIMH CTPOKAMU, WIIH YHAJISIS Cy-
LIECTBYIOLIHE.

Bo3MokHBIE COCTOSIHUSI TyHKTOB MEHIO

1. ITpu BEIOOpPE TyHKTA MEHIO, CTPOKA HHBEPTHPYET BET. ITO MPUMEHUMO K ITYHKTaM MEHIO
BCEX BUJIOB.

2. ITyHKTBI BCTUIBIBAIOIIMX MEHIO MOTYT HAaXOIUThCS B COCTOsTHUU ommeueno (checked), mpu
3TOM CJIeBa OT TEKCTa ITyHKTAa MEHIO BBICTABJISIETCS CHEMaIbHAs METKA. JTa METKa I03BOJISIET
MOJIL30BATEITO Y3HATH O TOM, KaKHe OMINH IMPOTPAMMBbI BBIOpaHBI U3 3TOT0 MEHI0. [[yHKTHI
[JIaBHOTO MEHIO He MO2ym Oblmb OmMeyeHbl.

3. IlyHKTBI MEHIO MOTYT HAXOJUTKLCS B COCTOSTHUM akmuero (enabled), neakmusno (disabled) n
neoocmynHo (grayed). ImeiiTe B BUy, YTO MyHKTHI, IOMEUEHHBIE KaK aKTUBHBIC WJIM HEAKTUB-
HBIC, BBITJSIIAT JIISI TTOJIH30BATENS OJJMHAKOBO, & HEOCTYITHBIN ITYHKT MEHIO BEIBOJIUTCS B Ce-
pPOM LIBETE.

Tonpko mpu BEIOOPE aKTUBHBIX MMYHKTOB MeHI0O Windows TeHepupyeT cooOIIeH s, MOCTYIar0-
e B GyHKIHIO OKHA, COAEPIKAILIEro 3TO MEHIO.

WTak, KaKIpIi IMyHKT MEHIO OTIPEICISIETCS] TPEMS XapaKTePUCTHKAMH:

1. BHewmHuii BUJI MyHKTa MEHIO, APYTUMU CIIOBAMH — TO, YTO OyZeT 0TOOpakeHO B MEHIO. DTO
MOKET OBITh MO0 CTpOKa TeKCTa, 1100 rpaduyeckuii, TouHee OUTOBBIN 00pa3.

2. ATpuOyT IMyHKTa MEHIO, KOTOPBIN ONPENEIIAET, ABISETCS JIU JaHHBIA MyHKT aKTUBHBIM, HE0-
CTYITHBIM HJTM OTMEYEHHBIM.

3. YHuKaabHbIN YUCIOBON UAEHTUPUKATOP, KOTOPbIi Windows noceuiaeT B (PyHKIIHMIO OKHa,
KOTJIa TI0JIb30BaTEh BRIOMPAET TAHHBIN ITYHKT MEHIO.

CooO1eHus OT IYHKTOB MEHIO

ITpu BEIOOpE MyHKTOB MeHIO Windows renepupyeT coobmienne WM_COMMAND. Ot1o coolueHne
MOHO Ha3BaTh COOOIIEHUEM I10JIb30BATEILCKOT0 HHTEP(DElica, TOCKOJIbKY OHO MOCHIIAETCS
BCSKHI pa3, Korja 1ojb30BaTeib 4TO-TO BBIOMPAET, YTO-TO MEHSET U Tak Aanee. B oOuiem ciy-
Yae 3TO COOOILEHNE UMEET apaMeTphbl:

WM COMMAND

wEvent = HIWORD (wParam) ;
wlD LOWORD (wParam) ;
hWwndCtl = (HWND) lParam;
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[Tapamerp wEvent umeHyeTcsl HOTU()UKAIIMOHHBIM KOJOM WUJIM KOJAOM H3BerieHus. [{is myHk-
TOB MEHIO OH 6ce20a paBeH Hyqto. [lapamMeTp wID — 3TO YHHKAJIBHOE YUCIOBOE 3HAYECHUE, ac-
COLIMMPOBAHHOE C KaXJIbIM 3JIEMEHTOM. B ciiydae MeHI0, OH COIEPKUT UACHTU(PHUKATOP MYyHKTA
MmeHto. [lapamerp hwndCt1l npezacraBisieT co00il 1eCKpUITOP OKHA 3JieMeHTa yrnpasieHus. Jis
IIYHKTOB MEHIO OH 6ce20a paBeH NULL.

ITpu BEIOOPE MYHKTOB CHCTEMHOI'O MEHIO F€HEpUPYETCs cooOmenrne WM _SYSCOMMAND, KOTo-
pO€ UMEET TaKue K€ apaMeTpBhl.

Hanmomuum eme pas, uto coobmenne WM _COMMAND nocTynaeT B QyHKIUIO OKHA, KOTJIa ITyHKT
MEHIO yoice gbibpan. OIHAKO pelraeMasl BaMy 3a/1a4a MO>KeT IoTpeOoBaTh 3HAHUSA, KAKOH ITyHKT
MEHIO 8bl0Upaemcs OJIb30BaTEIeM B HACTOSIIIUNA MOMEHT. JlonmycTuM, Bbl XOTUTE JUHAMUYE-
CKU MEHSTh BHEUIHUH BUJ IIyHKTa MEHIO, KOT/Ia II0JIb30BaTeb HABOJAUT HAa HErO KypCcOp MbILIH.
B sTom cinyusae Gpynkuus okHa 10/xHa 00pabareiBaTh coodmenne WM _MENUSELECT, koTopoe
nocrymaet 10 WM_COMMAND 1 UMEET IapamMeTphl:

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

[TapameTtps! Item u hMenu COOTBETCTBYIOT HIEHTU(UKATOPY U IECKPUIITOPY BHIOUPAEMOro
IIyHKTa MEHI0, a 3HaueHue £Flags colepKUT (uiard COCTOSHUS ATOTO MyHKTA.

Coznianue riIaBHOTO MEHIO MPUIIOKEHUS

Jlo0GaBieHre MEHIO K IPOrpaMMe — CpaBHUTEIBHO MpocTas 3a1a4a Windows nporpamMmmupoBa-
Hus. CTpyKTypa MEHIO I0CTaTOYHO MPOCTO OIpEAeseTcsl B onucaHuu pecypcoB. Kaxaomy
IIYHKTY MEHIO MPUCBAaNBAETCs YUCIOBON uaeHTudukarop. OdecreueHrne yHUKaIbHOCTH UJIEH-
Tu(UKaTOpoB OEpyT Ha ce0s1 COBPEMEHHBIE PEIaKTOPhl PECYPCOB, BaM OCTaeTCs NpUIyMaTh
MHEMOHHUYECKHAE UMEHA 5TUM MJeHTH(UKaTopaM, HanpuMep ID EXIT.

Jljig co3aHusl MEHIO TPUMEHSIFOTCS] TPU MEeTO/1a:

1. llabmon MeHro co3aaeTcst B (paityie pecypcoB MPUIIOKEHHUSI, a 3aTEM 3arpyKaeTcs Mpy co3/1a-
HUU TJIABHOT'O OKHA MPUJIOKEHUSA. ITOT CIOCO0 MOJXOAUT [yl CTATUYECKUX MEHIO, HEMEHSIIO-
LIUXCS WM HE3HAUYUTEIbHO MEHSIOIIUXCS B IIpoLiecce paboThl IPOrpaMMBbl.

2. MeHto 6e3 ma010Ha co31aeTcsl AMHAMUYECKH TOJBKO Ipu noMouu ¢pyHkuud Win32 API.
OTOT cocob MOAXOAMT JUIsl IPUIIOKEHUH, CYIIIECTBEHHO MEHSIOIUX BHEIIHUN BUJT MEHIO, KO-
rjaa pazpaboTarh MOAXOASIINN Ta0J0H 3apaHee He IMPEICTABIIAETCS BOSMOKHBIM.

3. [Ia610H MEHIO MOATrOTaBIMBAECTCSI HETIOCPEICTBEHHO B OTIEPAaTUBHOMN MaMSITH U C IIOMOIIbIO
CHelHaIbHbIX (PYHKIMH IMOJKII0YAETCS K MPUIIOKEHHIO.

Mpl, IperMyIIeCTBEHHO, Oy/1eM HCII0Ib30BaTh NepBbIi criocol. Kak Obl10 ckazaHo, mpexie
4YeM MOJKIOYUTh MEHIO K IPUII0KEHUIO, €r0 HY)KHO 3arpy3uTh U3 pecypcos. [locnenoBaTeins-
HOCTbH JENUCTBUHA MOKET OBITH TAKOM:

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

3amMeTuM, 4TO TIPH YKa3aHUU PECYPCOB MPHIIOKEHHUS Yallle UCTOIB3YIOTCS YUCIOBBIC 3HAUCHUS,
UJEHTU(DUITPYIOIITUE PECYPCHI, @ HE CTPOKOBBIE OTIMCAHUS, HAIPUMED, IDR MAIN MENU. B
ATOM CIIy4ae cleyeT UCI0Ib30BaTh Makpoc MAKEINTRESOURCE () uist mpeoOpa3oBaHus

uaeHTUPUKaTOpa pecypca B CTpoKoBoe onucanue. [Ipumep 3arpy3ku MEHIO BBITJISAUT TaK:

HMENU hMenu = LoadMenu (g hInst,
MAKEINTRESOURCE(IDR_MAIN_MENU));

O06paboTYnK COOOIIEHUI MEHIO HECTIOKEH U MOXKET BBITJISIETh CIEIYIOUIUM 00pa3oM:

case WM COMMAND: {
int wID = LOWORD (wParam) ;
switch (wID) {



case ID EXIT
DestroyWindow (hWnd) ;
break;

}

return 0; }

OyHKUMHU U1 pabOThl C MEHIO
1. Eciin okHO hWnd npui10KeHuss UMEET INIaBHOE MEHIO, TO IOJIYYHUTh €r0 JECKPUIITOP MOKHO
C IOMOIIBIO0 (PYHKIUN

HMENU hMenuMain = GetMenu (hWnd) ;

3aTeM MOYHO MOJYYUTh IECKPUITOPHI BCEX MOJIMEHIO, BbI3bIBAsI (DYHKIUIO

HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);
3nech 1enoynciieHHoe 3HaueHre nPos u3Mensercs ot 0 10 nMenu-1, riae nepemeHHas nMenu
0003HaYaeT KOJUYECTBO NMOJMEHIO. Y3HATh 3TO 3HAYEHHE MOKHO C IIOMOIIBIO0 YHUBEPCAIbHOU
byHKIIUN

nMenu = GetMenultemCount (HMENU hMenu),
KOTOpasi BO3BpAILaeT KOJIMYECTBO 3JIEMEHTOB B J17000M MEHIO, @ HE TOJIBKO B IJIABHOM.
2. J1nst moHOM 3aMEeHBI MEHIO Y IJ1aBHOTO OKHA IPUJI0KEHUSI HY’)KHO BOCII0JIb30BaThCsl YHKIIU-
en

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),
KOTOpas II03BOJIIET IPUKPENUTE K OKHY hWnd HOBOE MEHIO ¢ IeCKpunTopoM hMenuNew.
B sTom cityuae “ctapoe” MeHI0 TpeOyeTcsi pa3pylIuTh BbI30BOM (DYHKITUH
DestroyMenu (hMenu) . Eciu e MEHIO IPUKPEIUIEHO K OKHY IPU CO3JaHUH MOCIEIHEr0
(cM. mpumep npeabAyIero myHkra), Windows aBToMaTH4eCKH pa3pyLIUT TAKOE€ MEHIO MU 3a-
KpPBITUH OKHA.
3. U3MeHUTh cOCTOSTHUE MMYHKTa MEHIO C MAEHTU(UKATOPOM uID MOXKHO C IOMOIIbIO BHI30Ba
byHKIIUH

EnableMenulItem (hMenu, uID, uEnable);
[Tapamerp uEnable MOXET NIPUHUMATh OJIHO U3 CIEIYIOIIMX 3HAYCHHM:
MF DISABLED (HenocTynHo), MF _ENABLED (aktuBHO) niu MF_GRAYED (HEZOCTYIIHO M
OTMEYEHO CEPhIM IIBETOM). ITO 3HAUYEHUE TOJDKHO OBITh 00BETMHEHO C KOHCTAHTOU
MF BYCOMMAND, eciu napamerp uID 3agaeT naeHTH(HUKATOP MEHIO, MO0 C KOHCTAaHTOM
MF BYPOSITION, ccii ulD 3a1aeT HOMEp IO3UIMHU B MCHIO.
4. Ecnu Bbl U3MEHSIETE COCTOSTHUE KAKOTI0-TM00 MyHKTA 21a6H020 MeHlo OKHa hWnd, To cienyer
BBIIIOJIHUTD [IEPEPUCOBKY MEHIO BBI30BOM (DYHKIIMU

DrawMenuBar (hWnd) ;

[TepepucoBbIBaTh MOAMEHIO HE TpeOyeTcs, MOCKOJIBKY 3TO AenaeTcss Windows aBTOMaTHYeCKH
IIPU Ka)KJI0M BBI30BE MOIMEHIO.
5. [Iporpammuslii uaTepdeiic Win32 conepkut ABe yHUBEpCaIbHble (DYHKIIMN

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

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

nepBasi U3 KOTOPBIX BO3BPAIIAET MOJIHYI0 HH(OPMALINIO O MYHKTE JIF000I0 MEHIO, a BTOpast —
MO3BOJIIET COBEPIIUTH BCE HEOOXOMMBIE OTIEPALIMH C 3TUM ITyHKTOM. [lapamerp ultem sBis-
eTcs MO3UIMEH B MEHIO, €CITH TIEPEMEHHAs £ByPosition HMEET HEHYJIEBOE 3HAUCHHE, JTHOO
UACHTU(PHUKATOPOM — B IPOTUBHOM cilydae. McuepripiBaroiee onucanue moJieii CTpyKTyphI
MENUITEMINFO Bbl MOXETE HalTU B J1000# cripaBouHol cucteme no Win32 API.

2.2. PazpaboTka KajabKyJATOpa AaT Ha ocHoBe filetime opmara



3apanmne. Co3aath NPUIOKEHNE, TTO3BOJISIONIEE BEIBOJIUTH TEKCT B pab0Uyr0 001acTh OKHA,
TEKCT BbIJaBaTh pa3Iu4HbIM [[BeTOM. Heo0X0umMo OTCieInTh NOsIBICHUE B OUEPEIH CIIEIYIO-
uux coobmennit: WM_CREATE, WM_DESTROY, WM_PAINT, WM_MOVE, WM_SIZE.
IlosicHeHus1 M yka3aHus.
Coznanue rinaBHoro okHa. Co3zanue TJIaBHOT'O OKHA NMPUIJIOKEHUS! TPOU3BOAUTCS BHI30BOM
¢ynkunu CreateWindow () uinu CreateWindowEx ().
Jisa mHorux ¢pynkuuit Win32 API conepxut 1Ba BapuaHTa, Ipy 3TOM OJUH U3 HUX UMEET Cyd-
¢ukc Ex. IMeHHO nocneqHue sBiIstoTCsl MCTUHHBIMU Win32 QyHKIUSIMU, UX UCTIOJIb30BaHHE
npeanourutensuee. Oynkiuu 6e3 cyddurkca, Kak MpaBuiIo, yHacaeq0BaHbl U3 Winl6 u He sB-
nstores 32-x paspsaabiMu. Kpome toro, pupma Microsoft mpenynpexiaeT, 4To OHa MOXKET
MIPEKPATUTH MOAJIEPKUBATH TaKhe (PYHKIIUU B OymyLieMm.
Kpatko ykaxewm 3HaueHus napamerpoB QpyHkiuu CreateWindowEx () (mosnnyto uHpopma-
L1IO O TapaMeTpax MO>KHO HalTH, HapUMeEp, B CIPaBOYHOU cucteMe kommnuisitopa VC++):
DWORD dwExStyle jnomnojHHTEIBHBIE CTHIINM OKHA, ONPEIEIISIONINE, TIIaBHBIM 00pa-
30M, BUJl 0OpaMJIeHUs OKHA;

LPCTSTR MMs 3apErMCTPUPOBAHHOTO pPaHee KIacca OKHa;

lpClassName

LPCTSTR TEKCT 3arojIoBKa OKHa;

lpWindowName

DWORD dwStyle OCHOBHBIC CTHJIM OKHA, OTIPE/ICIISIONINAEC €r0 BHCITHUN BH/I.

int x, vy, KOOPJIMHATHI JICBOTO-BEPXHETO yIila OKHA, €r0 IIUPHHA U BHICO-

nWidth, Ta. 3aJal0TCsl B MUKCEIISX;

nHeight

HWND JCCKPUIITOP poanuTeabckoro okHa mwir NULL mis okoH Bepx-

hWndParent HEro ypOBHs (TJIAaBHBIX OKOH);

HMENU hMenu JECKPHUIITOP MEHIO IPUJIOKEHUS. EClIM MEHIO OTCYTCTBYET, TO
NULL;

HINSTANCE JECKPUNTOP SK3EMILLAIPA IPUIIOKEHHS, IOJYYEHHOTO Yepes

hInstance napamerp WinMain();

LPVOID lpParam yka3atesp Ha JOTIOJHUTEIBHYIO HH()OPMAIIUIO, ACCOUMUPOBAH-
HYIO C TJaHHBIM OKHOM. He mcrmoib3yercsi, Kak mpaBuiio, IO3TO-
my NULL.

B Windows mognepxuBaeTcsi cTporasi uepapxusi OKOH, IIPUA 3TOM KaxCO0e OKHO JOJDKHO YeMy-
1100 MPUHAIEKATh, T.€. UMETh POJIUTENbCKOE OKHO. EMHCTBEHHBIM UCKIIIOYEHUEM SIBIISIETCS
cnienuagbHoe OKHO 1moJ HazBaHueM “DeskTop”, koTopoe co3maercs oneparuoHHON CHCTEMOM
npu ee crapre. Ha 3ToM okHe pacnosnaratorcs Bce BuanMbie 00bekThl camoit Windows. Korna
BbI YKa3bIBa€Te HyJ€BO€ 3HauUeHue i1 hWndParent, 370 03Ha4aeT, 4YTO UCTUHHBIM POJIUTENb-
ckuM okHoM Oyzet “DeskTop”.

B Windows cyiecTByIOT mpu 0CHOGHbIX cmLisi OKOH:

- [IaBHBIE OKHA NPUIOKEHHUI UMEIOT cTuilb WS_OVERLAPPEDWINDOW. Kak nmpaBujio, oHu
pacnonaratorcst Ha “DeskTop” u UMEeHYIOTCSI OKHaMHU BEPXHETO YPOBHS;

- BPEMCHHBIE OKHA UMEIOT CTHIb WS POPUPWINDOW. OHu pHHAUIEKAT TJIaBHBIM OKHAM
MIPWIOKEHUH U CITIyKaT 0OBIYHO ISl BBIBOJIA KaKOW-1100 nHpopManuu. TUIUYHBIN IpUMeEp —
JIaJIOTOBbIE MTAHEIH;

- I0UYEpHHE OKHA, uMeromue cTuab WS_CHILD, He MOTYT OBITh IIEPEMEIICHBI 3a IPAHUIIBI PO-
JUTENBCKOI0 OKHA. TUIIMYHBINA IPUMEP — 3JIEMEHTHI YIIPaBJICHUS TUAJIOTOB.

Bepnemcs k Touke (6) Ha Hamieit cxeme. Ecinu co3aanne okHa BBIIIOJHEHO YCHEIIHO, QYHKIINS
CreateWindowEx () Bo3Bpaiuaer ero aeckpunrtop. Iloa reckpuntopom okHa cieayeT MOHU-
MaTh YHUKAJIBHOE, B paMKax ONEpPalMOHHON CUCTEMBI, 3HaU€HUE, KOTOPOE aCCOLMUPOBAHO C



KOKIBIM OKHOM. VIMEHHO Yepe3 3TOT JACCKPUIITOP MPOU3BOIATCS BCE ONEPAIUU C KOHKPETHBIM
OKHOM.

B a1oii Touke Windows, B cBOeM sijipe, CO3MIAET NEPCOHANbHYIO 0Yepedb COOOueHUl IS TOIBKO
4yTO co3gaHHOTO okHa. Cro/a onepanmonHas cucrema OyzieT moMenarb CoOOIeHus, aapeco-
BaHHBIC JIAHHOMY OKHY.

JJ1s TOTO, 9TOOBI OKHO MOSBHIIOCH HA dKpaHEe HY)KHO BBI3BaTh (PYHKIIHIO

ShowWindow (hWnd, nCmdShow), KOTOpas IPUHUMAET 3HAYCHUE NECKPUNITOPA OKHA U
napameTp, TepelaHHbIi Yepe3 3aroioBok WinMain () . [locie 3Toro, Mel 3acTaBisieM OKHO
MepEPUCOBATh CBOE COJEp)kuMoe, oOpatasichk kK pynkunn UpdateWindow (hWnd) , koTopas
nomemaer coodbuienne WM_PAINT B odepeab cooOmennii okna hwnd.

[ux 06paboTKH COOOIIEHUH.

KiroueBas Touka kaxxgoro Windows npuiosxeHus — LUK 00paboTku coodmenuid. Kak o pa-
6oTaet?

Oynknyst GetMessage () MOCTOSHHO IPOCMATPUBAET OYEPElb COOOIICHHIA 1, €CITH OHA ITy-
CTa, He JIeNlaeT BO3Bpara, a nepeaaet ynpasieane Windows. [Ipunoxkenne HaXoIuTcst B COCTOSI-
HUUW TIPOCTOS WIIH, KaK TOBOPST, B COCTOSHUY “idle”. Ho kKak TOJIBKO B OUEPEIU TOSBIISCTCS
cooluieHue, GetMessage () 3anojiHIET COOTBETCTBYIOLIUE TOJIsI CTPYKTYpbl MSG, ynaiseT
3TO COOOIIEHNE U3 OYepPer M BO3BPAIIACT HeH)lesoe 3HAUCHUE. B 3TOM ciydae roBopsT —
GetMessage () BbIOMpaeT coobmenne u3 ouepenu. [locie aToro, ynpasieHue nepeaaeTcs
¢bynkiun DispatchMessage (&msg), KOTOpas MEPeChIACT yKa3aTesb Ha 3aII0JHEHHYIO
panee cTpykTypy MSG oOpatHo sapy Windows. OneparinonHasi cucreMa 0JI0KupyeT
DispatchMessage () U BBI3BIBaCT OKOHHYIO (QDYHKIMIO (YKa3aTeidbh Ha HEE U3BECTECH
Windows) ¢ mapameTpaMu, COOTBETCTBYIOIIMMH MOJISIM CTPYKTYpbl MSG. DyHKIIUS OKHA BBI-
MIOJIHSIET JEMCTBUS, KOTOPBIE BBl yKa3anu (WM HE yKa3aiH) Juig 00pabOTKH 1aHHOTO cooO1ie-
Hus. [locne sToro GpyHkums okHa Bo3BpamiaeT ynpasieHue Windows, KoTopasi, B CBOIO 0UYepe/ib,
nenaet Bo3BpaT u3 DispatchMessage () . [Ipmioskenne Bo3Bpamaercs K Hayaily UK
while, T.e. BHOBb BXOJUT B (yHKIMIO GetMessage (), 05Kuaast CICIYIOMEero COOOIEeHHUS.
Tak nmpooipKaeTcs 10 TEX MOp, MOKa B OUEpeId COOOIICHUI HE TTOSBUTCS WM _QUIT. B stom
cinydyae GetMessage () BO3BpalllacT Hylegoe 3HAUCHUE, [IUKI while 3aKaHYHWBAaETCs, U IIPHU-
JIO)KEHHE 3aBEPIIACTCS.

uxn o6paboTku cooOmiennii u pyHKIMs OKHA paboTaroT mociaeaoBareiabHo. [loka GyHKIHS
OKHa MPOBOIUT 00pabOTKy TEKyIIETo cooOmeHus, GyHkius GetMessage () HE MOXKET BbI-
Opatb Ipyroe cooOmieHue, BCaeACTBUE OJIOKHMPOBKY 1UKiIa B DispatchMessage (). 3Hauwr,
MIPEeXJIe YeM MeperTr K 00paboTKe ClIeayomero cooomenust, yHKIUs OKHA 3aKOHYUT 00pa-
O0TKY IpeIBIAYIIET0. DTO CIPABEUTUBO JIJIsl ACHHXPOHHBIX COOOIICHUH, HO MOYKET OBITh HapY-
IIICHO TSI CHHXPOHHBIX.

OyHKLMA OKHA — BTOpas KiIrodyeBas Touka kaxxaoro Windows npuiosxenus. Ot Toro, o0padot-
YUKU KaKMX COOOIIEHUH BBl IPEyCMOTPUTE B OKOHHOM IPOLEYpe, 3aBUCUT ITOBE/ICHUE Ballle-
ro npuioxeHus. MoxxHo ckazarb, yTo oHO Windows mpuiioKeHHE OTINYAETCS OT IPYroro
TOJIFKO HAIOJHEHUEM OKOHHBIX QyHKIMHA. Bes “xu3Hp” Bamiei mporpaMMbl OTIpeIessaeTcs
(byHKLIMEN OKHA.

Kak yxxe 6110 cka3zaHo, QyHKLHS OKHA sABJIsAeTCS (PyHKIMEH 00paTHOTO BBI30BA, YTO MOJYEPKH-
Baetcsi Makpocom CALLBACK B ee 3aroJioBke. [lapameTpsl pyHKIIMM 6cec0a COOTBETCTBYIOT
MIEPBBIM YETBHIPEM IOJIIM CTPYKTYpbl MSG. 3aMeTuM, 4TO JECKPUIITOP OKHA ME€PEIaeTCs IePBbIM
rapaMmeTpom, Cle0BaTeIbHO HET HEOOXO0IMMOCTH 3alIOMUHATh €0 B INI00aJIbHON EPEMEHHON
BO BpEMS CO3/IaHUs OKHA.
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[lepBrlii mapameTp (GyHKIMHM OKHA TOJYEPKUBAET TOT (PaKT, 4TO AaHHas (QyHKIMS OyaeT oOciy-
KUBATh 6ce OKHA, CO3JIaHHbIE Ha 0a3e JaHHOIO KJjlacca, OTINYas OJHO OKHO OT JIPYroro 1o ero
YHUKQJIIbHOMY JIECKPUIITOPY.

Hama nepBas hyHKIIMS OKHA BeChbMa MPOCTa — OHA MEepeAaeT BCe MOCTYMAIoIIUe COOOICHHS Ha
00paboTKy 1o yMosuaHuto, Bbi3biBas GyHkiuio APl DefWindowProc (). Oagnako xasxcooe,
naxe camoe npocroe Windows npunosxenue 10/kHO 00paboTtats coobmenue WM_DESTROY,
KOTOpPOE MOCTYMNAaeT B oYepeb coodmenuid, koraa Windows paspyinaer Baiie OKHO, 4TO, B
CBOIO OUY€pEe/ib, SBJISETCS CIEICTBUEM HAXKATH M10JIb30BAaTEIEM KHOIKH 3aKpbITHUsI OKHA. CTaH-
JApTHBIM OTBETOM Balllell OKOHHOM (PyHKIIMU JOHKHO ObITh oOpamienue k APl pynkiuun
PostQuitMessage (), KoTopas OMENIAeT MOCIEeIHEE TSl IPUIIOKEHUS COOOIICHUE

WM _QUIT B ouepelb COOOMIEHHH. DTO, KaK MBI y’K€ 3Ha€M, IPUBOJMT K 3aBEPUICHHIO IIMKJIA B
WinMain (). [Tapamerp ¢pyHkunn PostQuitMessage () 0ObIUHO HE HCIOJB3YETCA U PaBEH
HYJIIO.

Takum obpazom, mist coznanus Windows MprIIOKeHHs BBl 00s13aTEIbHO JOJKHBI HAITUCATh 1B
¢byHkuuu —WinMain () u WinProc ().

Oynkuyg WinMain () mpoBOJIUT PETUCTPALIMIO KJlacca OKHA, CO3/1aeT TJIaBHOE OKHO MPHUIIOXKe-
HUS U 3aIlycKaeT LUKI 00paboTKHU COOOIEHUH.

Oxonnas ¢yHKIUsI WinProc () onpeaesnseT MOBeJACHUE MPUII0KEHUS U TOJDKHA 00pabaThIiBaTh
coobmenne WM _DESTROY, Kak MUHEMYM, 4TOOBI 3aBEPUINTH LUK 00pabOTKH COOOIIECHHH B
WinMain ().

O06paboTka cooOLIeHNI B OKOHHOM (PYHKIUY.

Kak Obu10 0TMEUEHO B IIpeabIIyLIeM pasieie, nopeaeHue Windows npuiioKeHus onpeaesnseTcs
obpaboTunkamu coobmennii B GyHKnu okHa. O TOM, KaKie OCHOBHBIE COOOIIEHHUS MOTyYaeT
OKOHHasi (yHKLMSA, KaK UX HY)KHO 00pabatbiBaTh, U Oy/eT NOCBSIIEH JaHHbINA pa3aen. Het Hu-
KaKo¥W He0OXO0AMMOCTH 00padaThiBaTh abcontomuo eéce coodmenuss Windows. Bel 10JKHBI BBI-
SIBUTH TJIABHBIC TSl BAIIETO KOHKPETHOTO MPUJIOKEHHS U CKOHIICHTPHPOBATHCS HA HUX.
Kaxnoe nonydaemoe 0KHOM cO00IIeHNE UACHTU(PUIIMPYETCS HOMEPOM, KOTOPBIH COIAEPHKUTCS
BO BTOPOM I1apaMeTpe OKOHHOM MpOoLeaAyphl, a JOTMOJHUTENbHAs HH(OPMAaLHs — B TPETHEM U
YETBEPTOM.

Ecnu oxonnas gynkmus oopadaTsiBacT COOOIIEHNE, TO €€ BO3BpAIlaéMbIM 3HaUY€HUEM, KaK
IpaBuIIo, OyZeT HyjleBoe 3HaueHre. FIMEHHO Tak Hy)KHO MOCTYyIaTh, €CJIM B U3JIara€MOM HUXKeE
MaTepuase He PUBOJUTCS TOTOJHUTENbHBIX CBEIEHUI O KOJie BO3BpaTa U3 00paboTyukKa.

Bce cooOuienus, He oOpabaTbiBaeMble OKOHHOW MPOLIEypOl, TOJIKHBI NepeiaBaTbes PyHKIUU
Windows DefWindowProc () . Takoii mexanu3m no3posser Windows npoBoauTh 00paboTKy
COOOIIIEHNI OKHA COBMECTHO C npuioxkeHueM. [lpu sTom, 3HaueHue, Bo3BpaniaemMoe QpyHKIuen
DefWindowProc (), A0KHO OBITh BO3BPAIIAEMbIM 3HAYCHHEM OKOHHOMW MPOTEIYPHI.
Tunuuneiii BUA QyHKIMKA OKHA MBI PACCMOTPEIH B MPEIBIIYIIIEM pa3iee.

Hanomuum, uto ¢yHKIMS OKHA MOIy4aeT COOOIIEHHUE U3 IBYX UICTOYHUKOB: U3 IIHKJIa 00paboT-
KH cooOrmieHuit u HenocpeAactBeHHO oT Windows. M3 miukiia 06paboTku cOOOIMIEHU TOCTYIA0T
BCE ACUHXPOHHbIE COOOIIEHHUSI, HAaIPUMEP, COOOLIEHHS KIaBUATYpPHOI'O BBOAA, COOOLICHUS O
MepeMENIESHUAX U HAXKATUAX KIIaBUII MBIIIH, a TAaKXKe CooOIeHnus coObITHi Taiimepa. Hero-
cpenctBeHHO Windows BbI3bIBaeT (DYHKIIMIO OKHA B BHJIC PEAKIIMH HA CHHXPOHHBIE COOOIICHUSI.

Coznanue okna WM_CREATE

DTO0 nepBoe COOOIIEHHE, KOTOPOe MoaydaeT GyHKIUs okHa. Ero 0COOEHHOCTh B TOM, 4TO
okoHHas (Qynkuus noysydact WM _CREATE TOIBKO 00uH pa3 00 6036pama yNpaBICHUS U3
¢ynkunu CreateWindowEx (). OTo 03Ha4aeT, 4YTO OKHO CO3/aHO HE 10 KOHLA U, ClIeJl0Ba-
TEIBHO, 04Yepe/lb COOOIIECHMH elmie 0TCyTcTByeT. OTCI0/1a CIeAyeT BBIBO, YTO COOOIIECHHE
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WM _CREATE sBJIS€TCS CHHXPOHHBIM M IIOCBUIAETCS, MHHYS LIUKJI 00pabOTKH COOOMIECHHIH, KO-
TOPBIN TaKXke ellle He 3amyiieH. [lockonbKy coobiieHne nochaeTcs 10 Toro, Kak OKHO CTaHO-
BHUTCS] BUIMMBIM, BBl MOKETE UCIIOJB30BATh €ro JJIsl KAaKOTO-TH00 “Toco3Manus’ OKHA, HApH-
Mep, JUIsl CO3/1aHus JOUEPHUX OKOH. B 3TOM cityuae BaM MOKeT oHaA00UThCsl HHGOpMaLus 13
cTpykTypsl CREATESTRUCT, yka3aTelb Ha KOTOPYIO IIepeIacTes yepes napamerp lParam.
Ecnu o6pabotunk cooOuienus Bo3Bpamaer (-1), co3nanue riaBHOTo OKHa mpekpamiaetcs. Ecim
o0paboTuuk coobiienus Bo3Bpamaet 0, co3gaHue OKHa MPoA0JIKaeTCs, U QYHKLIUS
CreateWindowEx () BO3BpallaeT JECKpUIITOP HOBOTO OKHA. B 3ToM cityuae, jiydninum perie-
HHeM Beixoda n3 WM_CREATE OyzeT mepeaava ynpaBieHHs Ha 00padOTKy 10 YMOJYAHUIO.

Ompenenenue pazmepa okHa WM_SIZE
DTO BTOpOE COOOIIEeHNE, KOTOPOE MoIyJaeT (PyHKIHSA OKHA rmocie co3aanusi. Kpome toro, oHo
MIOCTYIAET BCSIKUM pa3, KOTJIa M0JIb30BaTelNb YK€ U3MEHUI pa3Mephl OKHA (B OTIMYHE OT
WM _SIZING, KOTOPOE€ CUTHAIM3UPYET O TOM, YTO MOJb30BaTENb MEHACT pasMephl okHa). Co-
oO1eHne mepeaaeTcst 4epe3 ouepeab COOOIEHUH.
Windows npuinoxeHue, Kak MpaBujio, He 3HAET 3apaHee pa3MepoB cBOUX OKOH. K Tomy ke B
0001 MOMEHT ATH pa3Mepbl MOXKHO U3MEHUTh, HAIIpUMEp, MpU oMoIu MbIH. [losTomy
MIPUJIOKEHHE JIOJKHO OBITh TOTOBBIM K TAKOMY U3MEHEHHUIO.
JlonoHUTENbHBIE TapaMeTpbl COOOIIEHHs HECYT HH(OPMALIMIO O HOBBIX pa3Mepax OKHa U O
crioco6e, KOTOPbIM OHO U3MEHUJIO pa3Mep, a UMEHHO: wParam cooO1iaer o cnocode u3MeHe-
HHA pazMepoB. OcoObIil HHTEPEC NPEACTABIAIOT 3HaUeHuss SIZE MAXIMIZED u
SIZE MINIMIZED, 4TO JaeT BO3MOKHOCTh OPraHU30BaTh COOCTBEHHYIO 00pabOTKy CUTya-
L1, KOT/1a OKHO PaclaxHyToO Ha BECh IKPaH WM MUHUMHU3UpOBaHO. Miajiiee cioBo napamer-
pa 1Param cooOmiaeT o HOBOM IMIMPUHE KIMEHTCKOM YacTH OKHA, a CTapIiee CIIOBO —0 HOBOM
BBICOTE.
Tunnunoe ncnons3osanue WM_SIZE — NOCBUIKa OKHOM CaMOMYy ceOe COOOLICHUS O MEPepUco-
BKE TOJIbKO U3MEHEHHOM 4acTu okHa. Kak 3To caenarh — Mbl pACCMOTPHUM B CIIEIYIOIIEM CO00-
LICHUH.
Jjig TorO, 4TOOBI AaBTOMATUYECKHU IIEPEPUCOBBIBANIACH 8¢S KIIMEHTCKAsl YacTh OKHA IPU U3MEHE-
HUU €ro pa3MepoB, MPU PETUCTPALIMU KJIacca OKHA OINpe/EUTe MoJje cTuileil: we.style =
CS_HREDRAW | CS_VREDRAW;
HyxHO 3aMeTHTh, 4TO y3HATH TEKYIIME pPa3Mephbl KIIMEHTCKOM YacTh OKHA B JTI0OOM 00paboTum-
K€ MOXHO BbI3BaB (pyHkiuio API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpast 3aII0JIHAET I0JI CTPYKTYphsl RECT U1t OKHA ¢ geckpunropoM hiWwnd.

Otobpaxenue conepxkumoro okaa WM_PAINT

O6paboTka coobmenns WM_PAINT kpaiine Baxxna 118 Windows nporpammuposanus. Hyxno
[IOMHUTB, YTO B MYJBTUIIPOrPAMMHON ONEPALIMOHHOM CHUCTEME B JIFOOOM MOMEHT MOXKET I10-
TpeboBaThCs MEPEPUCOBKA JHOO0T0, 1aXe HEAKTUBHOTO OKHA. [Iporie Bcero aTo MOXKHO crie-
JaTh, COCPEIOTOUUB BCIO padOTy [0 OTPUCOBKE B OJJTHOM MECTE, KOTOPHIM U SIBJIsiEeTCsl 00padoT-
4pK cooOmennss WM_PAINT. DT0 COOOIIEHHE CHTHAIM3UPYET OKHY, YTO BCsA €ro padouas 00-
JIaCTh WJIM HEKOTOpas €€ 4acTh CTAaHOBUTCS HenelcTBuTeNbHOM (invalid), u ee cienyer nepepu-
COBAaTh.

3/1ech HYXHO MOSICHUTD, YTO OKHO pa3feisieTcsl Ha HEKJIIMEHTCKYIO U pabodyto (KIHEHTCKYIO)
obnactu. K HEKJIMEHTCKON 4acTH OTHOCUTCA 3arojIoOBOK OKHa U ero oOpamiieHue. Ilepeprucoska
3TO# 0bnacTu — 3a6ota Windows, IMOCKOJIbKY OTIEpalliOHHAsl CUCTEMa “3HAET O CTHIIAX KaXKI0-
ro OKHa, @ OHU TO U OIPEJEINSIOT, YTO HY’)KHO HapHCOBATh B HEKJIIMEHTCKON yacTu. Bes BHYT-
PEHHSS 4acTh OKHA OTHOCUTCS K KJIIMEHTCKON 00J1aCTH, BOT €€ TO IMEPEPUCOBKY BbI U JIOJIKHBI
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3aIporpaMMHUpOBaTh B 00padoTurke WM_PAINT, nockonbKy Windows HE MOXKET 3HATh, YEr0
XOYeT KKl TPOTPAMMHMCT.

Crnyuau renepanuu coobmenus WM_PAINT
[lepeunciarM OCHOBHBIE CUTYAITNH, KOT/Ia KIIMEHTCKAs 00JIACTh CTAHOBHUTCS HEICHCTBUTEIBHOM.

— Ilpu co3ganuy OKHa HEIEHCTBHUTEIbHA BCsA €ro paboudas obmacte. CooOmenne WM PAINT
MOMEIIaeTcss B ouepelb COOOMICHWH, KOTJa MPHJIOKEHHE BBI3BIBACT  (YHKITUIO
UpdateWindow ().

— VYBenuveHune (HO HE yMEHbIIICHHE!) pa3MepPOB OKHA, B CTHJIE Kjlacca KOTOPOTO 3aJaHbl (uia-
ru CS_HREDRAW u CS_VREDRAW, NpHBOJUT K TOMY, YTO BCS pabouas 001acThb Takxke
CTaHOBUTCS HeNeHCTBUTENbHON. OmnepanoHHas cucTeMa BCIIE 3a STHM IMOCBIJIAeT B Ove-
penb coobmenne WM PAINT.

— Ilonp30Barenh MUHUMU3HUPYET OKHO TPOTPAMMEI, a 3aT€M BHOBH BOCCTAHABIIMBAET €TO IO
npexkHero pasmepa. OrnepalyioHHas CUCTEMa HE COXpaHsET coJepKumMoe padboueil obmactu
Ka)KJIOTO OKHA, MOCKOJIbKY B rpauueckoi cpene 3To ObLIo Obl CIMIIKOM HakiaaHo. Bme-
cto atoro Windows oOBsBISIET HEACHUCTBUTEIHLHON BCIO KIMEHTCKYIO 00JIaCTh OKHA, a 3a-
TEM OKOHHas Ipoleypa MojrydacT cooOmenrne WM PAINT u camMa BOCCTaHABIMBAET CO-
Jep>KUMO€E OKHA.

— Bo Bpems nepemenienusi okoH Windows He coXpaHseT Ty 4acTh OKHA, KOTOpas MepeKphIBa-
ercs apyrumu okHamu. Korza ske 3Ta 9acTh mo3xe oTKpbiBaercss, Windows BHOBb OTMEYaeT
3Ty 00JAacTh KaK HEJICHCTBHUTENBHYIO, a (QyHKIMA OKHA MOJydaeT cooOmenue WM PAINT
JUISl BOCCTAHOBJIEHHSI COJICPKUMOTO OKHA.

— Ecim ipu 06paboTke 11000T0 cOO0mIeHusT TpEeOYEeTCsl MU3MEHUTD COJIEP)KUMOE OKHA, TO MPH-
JIO’KEHHE MOXKET OOBSIBUTH JIIOOYI0 00J1acTh COOCTBEHHOI'O OKHA HEAECWCTBUTEIBHOU NpHU
nomomy ¢pyHknuu InvalidateRect (), a 3arem coobmuts Windows, 4To HEOOX0AUMO
IepepucoBaTh 3Ty 4acTh, BbI3BaB (pyHkIMI0 UpdateWindow ().

Oynkius InvalidateRect () o0bsBIICHA ClEAYIOMUM 00pa3oM:

void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)
[IepBblii mapameTp — JECKPUIITOP OKHA, UIsl KOTOPOTrO BBIIOIHAETCS onepanus. Bropoi — yka-
3aresb Ha CTPYKTypy Tuna RECT, onpeaesisiolyto NpsSIMOYroJIbHYI0 001acTh, MOAIEKAIIYIO
obnoyennto. Ecnm ykazarens paBeH NULL, BCs KIIMEHTCKasi 00J1aCTh OOBSABISACTCS HEICUCTBH-
TenbHOU. TpeTuil mapameTp yka3plBaeT Ha HEOOXOIMMOCTh CTUpaHus (JoHa OKHA, €CIIM OH 3a/laH
kak TRUE, ()OH OKHa MOJUIEKUT CTUPAHHUIO.

Oco0ennoctb coobmenus WM _PAINT

ITepBas oco6eHHOCTE cO00mEHnss WM _PAINT COCTOMT B TOM, YTO OHO SBJISETCS HU3KOIPHO-
puteTHbIM. OniepaliioHHas cucTeMa IIOMEIAET ero B 04epe/ib COOOIIEHHI TOIBKO TOr4a, Koraa
TaM HeT JApYrux HeoOpaOOTaHHBIX COOOIIEHUH.

Bropas ocobennocTh — coobmenne WM _PAINT akKyMyJIUPYETCs CUCTEMOM. DTO 3HAYMT, YTO
€CIIM B OKHE OOBSBIICHBI HECKOJIBKO 00JIacTel, MO UIeKAUX OOHOBIIEHUIO, TO IIPUIOKECHHUE
HOJIy4aeT TOJBKO OJHO cooOmenre WM PAINT, B KOTOPOM ONpe/eacHa CyMMapHas HeJleH-
CTBUTEJIbHAS 00J1aCcTh, OXBATHIBAIOLIAs BCE YKA3aHHbIE YACTH.

[IpaBuna o6padotkn WM_PAINT
O6paboTka coobnienns WM_PAINT scec0a HaUMHAETCS C BbI30Ba QyHKunu BeginPaint (),
a 3aKaH4YMBaeTCs — BbI30BOM (pyHKIIMU EndPaint ().

@®yHkiusa BeginPaint () umeer npororum:
HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)



13

[IepBblii mapameTp — JECKPUIITOP OKHA, a BTOPOH — yKa3arelb Ha cTpykTypy PAINTSTRUCT,
0JIsI KOTOPOM cojiepKaT MHPOPMALUIO, OJIE3HYIO AJIsl IPOBEIEHUS TPO(PecCHOHANBHON OTpHU-
COBKHU B paboueiil o6mnactu okHa. Tak, none RECT rcPaint npezacraBiser NpsIMOYTrOIbHHUK,
OXBaThIBAIOUIMII Bce 001acT OKHa, TpeOyrolue nepeprucoBku. OrpaHU4MUB CBOU JIEHCTBUSA I10
PUCOBAHUIO TOJIKO 3TOM MPSMOYIroJIbHON 00JaCThI0, MPUIIOKEHNE, HECOMHEHHO, YCKOPSIET
MpoLIECC NEPEPUCOBKHU.

[Ipu 06paboTke Bri30Ba BeginPaint (), Windows 0OHOBIsET [Wiin He 0OHOBIsIem, ITO 3aBU-
CHUT OT IIOCJIETHETO NapaMeTpa, ¢ KOTOpbIM Oblia BeI3BaHa (yHKIM InvalidateRect ()
nepe 3tuM| GoH pabodeil 001aCcTH C MOMOIIBIO KHCTH, KOTOPasi yKa3bIBaIach P PErucTpa-
nuu knacca okHa. [lone fErase crpykrypsl PAINTSTRUCT yKa3bIBacT IIPOU3BEICHO JIH TIe-
pekpaiuBanre GoHa KIMEHTCKOU 00IaCcTH WJIM HET. 3HAHUE STOTO MOKET OBITh MOJIE3HBIM,
4yTOOBI HE JIeJIaTh MOBTOPHOM 3aKpacku B 00paboTUHKe.

Bo3sspaiaembim 3HaueHneM BeginPaint () sBisieTCs AECKPUIITOP KOHTEKCTA YCTPONUCTBA.
OTOT AeCKpUNTOpP HEOOXOIUM AJIsl BBIBOJA B pabouyro 00JacTh TEKCTa U rpaduKu. 3aMeTuM,
YTO MPH UCIOJIB30BAHUU JAHHOTO AECKPUIITOPAa KOHTEKCTA YCTPONUCTBA MPUIIOKEHHE HE MOXKET
pHUCOBaTh BHE KIMEHTCKOM 00J1acTH.

@®yukiusa EndPaint (), npyHUMaroas Te e napaMerpsl, uto 1 BeginPaint (), BbInod-
HSET 0053aTeIbHOE 0CBOOOXKICHUE AECKPUNITOPA KOHTEKCTa ycTpoiicTBa. OOpaboTunK

WM _PAINT 3aKaH4YMBAETCS BEI30BOM 3TOM GdbyHKIUN.

OtpucoBka BHe WM_PAINT

Oynkiuu BeginPaint () u EndPaint () ucnonb3yroTcs moivko B 00padoTUnKe

WM _PAINT. HyxHO BOCIIONIB30BaThCs Apyrumu (pynkuusamu Win32 API, ecau BameMy npuio-
’KEHHIO TPEOYETCs NOTy4UTh KOHTEKCT yCTPOMCTBA KIMEHTCKOM 00nacTh okHa 6ne WM_PAINT.
[IpumepHBIil pparMeHT TaKOro KoAa JOJIKEH BBITJISAETH CISAYIOIUM 00pa3oM:

// ToJNyunTh KOHTEKCT

HDC hDC = GetDC (hWnd) ;

// omepauuy C IECKPUITOPOM KOHTeEKCTa
// m ero ocBoBGOXIeHME

ReleaseDC (hWnd, hDC) ;

Ilocne IMOJIYYCHHA KOHTCKCTA U BBIITOJIHCHUA Kaknx-iamn0o onepaum‘/'l, ero 00s3aTeIbpHO HYXHO
0CBO0OOIUTH MOcpencTBOM (pyHknn ReleaseDC ().

CucreMHbIe METPUKU
MeTtpuku cucTeMHbIX KOMITOHEHT Windows MOXHO ONpeAeTuTh NPy MOMOIIH (PyHKIIUN
int GetSystemMetrics (int nIndex)
EnuHCcTBEHHBIN apryMeHT 3TOH (PyHKIIUU 3aaeT rapameTp, 3Ha4eHHe KOTOPOro HeoO0X0 MO
onpeenuTh. 3HaueHue TpedyeMoro napaMerpa Bo3Bpalaercss JaHHON (PyHKIHEH.
Jlyist ompenienieHust TOro Wik MHOTO KOMITOHEHTA B 3arojloBOYHBIX (ainax Windows umerorcst
KOHCTAHTHI ¢ TpeuKkcoM SM . 31eCh NePEUHCIICHBl HEKOTOPBIE U3 HUX:
SM CXCURSOR, SM_CYCURSOR — mHpHHA U BBICOTA Kypcopa.
SM CXICON, SM_CYICON — mupHHa U BBICOTA MUKTOTPAMMBI.
SM_CXSCREEN, SM_CYSCREEN — pa3peIieHne dKpaHa.
SM_CYCAPTION — BBICOTa 3aroJIOBKa OKHA.
SM_CYMENU — BbICOTa OJIHOM CTPOKH B I10JIOCE MEHIO.
SM_CYHSCROLL — BbICOTa TOPU30HTAILHOM II0JIOCKI IPOKPYTKH.
SM_CXVSCROLL — IIMPUHA BEPTUKAILHOM II0JIOCKI IPOKPYTKH.

Omnpenenenue pacnonoxenus okua WM_MOVE
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ITpu obcyxnennn coobmenus WM _SIZE ObUIO NOKa3aHO, KaK CIIETYET ONPENEIATh Pa3Mephl
okHa. [[pyras BaxxHas 3a7a4a — ONPEJEICHUE PACIION0KEHUS OKHA Ha KPAHE.

[Ipu 3asepuienuu nepeMenieHust OKHa ero (GyHKIIHUS MOTy4aeT COOOIeHNE WM _MOVE (B oTHI-
gpe oT cooOmenus WM_MOVING, KOTOPO€ IIOCTYHAET 60 6pems IEPEMELICHU), @ BMECTE C HUM
— HOBBIE KOOpAWHATHI OKHA B IIapaMeTpe 1Param:

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

s oxon, umeromux ctuid WS_OVERLAPPED u WS_POPUP, KOOPAMHATHI OTCUUTHIBAKOTCS
OT BEPXHETO JIEBOTO yriia 5kpaHa. [ljisg okon ctuiisg WS_CHILD 3T KOOPIUHATBEI OTCYHUTBIBAKOT-
Cs1 OT BEPXHETO JIEBOT'O YIjla BHYTPEHHEW 00JIaCTH pOAUTEIHCKOTO OKHA.
B mobom o6paboTunke, a He TOJILKO B WM _MOVE, MOKHO y3HATh PACIOJI0KEHHE OKHA Ha
JKpaHe ¢ MOMOILbIO PYHKIUU

GetWindowRect (HWND hWnd, RECT* lpRect)
KOTOpas 3all0JHAET I10JI CTPYKTYphl RECT TEKYIIUMHU KOOpAUHATAMU OKHA C IECKPUIITOPOM
hWnd.

2.3. Ilouck l'lyTeﬁ NpepbiBaHUA IPpoHecCa KONMUPOBAHUSA JAHHBIX 3HAYUTECJIBbHOIO o0beMa

3aganue. Co3nath NpuiioKeHHe, B paboyeil 001acTu 0KHa KOTOPOT'O BBIBOJUTCS N300paxKeHHe
MepeIUIeTeHHBIX MOJIOCOK. LIInprHa OT0COK U PacCTOSIHUE MEXKIY IMOJOCKAMH JIOJDKHO OBITh
paBHo h. Mcnonp3oBats coobienne WM_SIZING, npensTcTBysl yMEHBIICHUIO Pa3MEPOB OKHA
J0 MUHUMAJIBHO 3a/JaHHBIX.

IosicHeHus1 M yKa3aHUsl.
DT0 BTOpOE COOOIIEeHNEe, KOTOPOE MoTyJaeT (PyHKIHSA OKHA rmocie co3aanusi. Kpome toro, oHo
MIOCTYIAET BCSIKUM pa3, KOTJIa M0JIb30BaTelb YK€ U3MEHUI pa3Mephl OKHA (B OTIMYUE OT
WM _SIZING, KOTOPOE€ CUTHAIM3UPYET O TOM, YTO MOJIb30BATENb MEHACT pasMepbl okHa). Co-
oO1eHne mepeaaeTcst Yepe3 ouepeab COOOIIEHUH.
Windows npusnoxeHue, Kak paBujio, He 3HAET 3apaHee pa3MepoB CBOUX OKOH. K Tomy xe B
000 MOMEHT 3TH pa3Mepbl MOKHO M3MEHHTH, HAIIPUMED, TIPU TTOMOIIHX MbIH. [TosToMy
MPUIIOKEHHUE TOJHKHO OBITh TOTOBBIM K TAKOMY W3MEHEHHIO.
JlonoaHUTENbHBIE TapaMeTpbl COOOIIEHHs HECYT HH(OPMALIMIO O HOBBIX pa3Mepax OKHa U O
croco0e, KOTOPbIM OHO U3MEHUJIO pa3Mep, a UMEHHO: wParam cooOIiaer o cnocode u3MeHe-
HHA pazMepoB. OcoObIi HHTEPEC NPEACTABIAIOT 3HaUeHus1 SIZE MAXIMIZED u
SIZE MINIMIZED, 4TO JaeT BO3MOKHOCTh OPraHU30BaTh COOCTBEHHYIO 00pabOTKy CUTya-
L1, KOT/1a OKHO PaclaxHyToO Ha BECh AKPAH WM MUHUMU3UPOBaHO. Miajmiee cioBO napaMer-
pa 1Param cooOmaeT o0 HOBOM IMIUPUHE KIMEHTCKOM YacTH OKHA, a CTapIiee CJIOBO —0 HOBOMU
BBICOTE.
Tunnunoe ncnons3osanue WM_SIZE — NOCBUIKa OKHOM CaMOMYy ceOe COOOLICHUS O MEPepuco-
BKE TOJIbKO U3MEHEHHOM 4acTu okHa. Kak 3To clienarh — Mbl pACCMOTPHUM B CJIEIYIOIIEM CO00-
LICHUH.
Jj1g TorO, YTOOBI AaBTOMATUYECKHU IIEPEPUCOBBIBANIACH 8¢S KIIMEHTCKAsl YacTh OKHA MPU U3MEHE-
HUU €ro pa3MepoB, MPU PETUCTPALIMU KJIacca OKHA OINpe/euTe MoJje cTuileil: we.style =
CS_HREDRAW | CS_VREDRAW;
HyxHO 3aMeTHTh, 4TO y3HATH TEKYIIUE Pa3Mepbl KIIMEHTCKOW YacTh OKHA B JJI0OOM 00paboTUmn-
K€ MOXHO BbI3BaB (pyHkiuio API:

GetClientRect (HWND hWnd, RECT* lpRect)
KOTOpast 3aII0JIHAET I0JI CTPYKTYphsl RECT U1t OKHA ¢ geckpunropom hiWwnd.
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2.4. Oco0eHHOCTH 3aXBaTa 0JIOKOB MaMATH 00Jiee 0JJHOI0 Meradoamura

3aganue. Co3nath NpuiioKeHue, B paboueil o0macTu 0KHa KOTOPOIo BeIBOJIUTCS cTpoka "I'pa-
¢uk ¢pynkuu Cos(x) mis X ot -2*1 10 2* n" u u3o06paxkenue sroro rpaduka. [Ilpu namenennmn
pa3MepoB OKHa pazMep n3o00paxkeHus rpaduka T0HKHO MacIITaOUPOBATHCS.

IosicHeHus1 M yKa3aHUsI.

Otobpaxenue conepxkumoro okaa WM_PAINT

O6paboTka coobmenns WM_PAINT kpaiine Baxxna 118 Windows nporpammuposanus. Hyxno
[IOMHUTB, YTO B MYJBTUIIPOrPAMMHON ONEPALIMOHHOM CHUCTEME B JIFOOOM MOMEHT MOXKET I10-
TpeboBaThCs MEPEPUCOBKA JIHOO0T0, 1aXKe HEAKTUBHOTO OKHA. [Iporie Bcero aTo MOXKHO crie-
JaTh, COCPEIOTOUUB BCIO padOTY 110 OTPUCOBKE B OJJTHOM MECTE, KOTOPHIM U SIBJIsieTCsl 00padoT-
4pK cooOmennss WM_PAINT. D10 COOOIIEHHE CHTHAIM3UPYET OKHY, 9TO BCsA €ro padouas 00-
JIaCTh WJIM HEKOTOpasi €€ 4acTh CTAaHOBUTCS HenelcTBuTeNbHOM (invalid), u ee cienyer nepepu-
COBAaTh.

3/1ech HYXHO MOSICHUTD, YTO OKHO pa3feiisieTcsl Ha HEKIIMEHTCKYIO U pabodyto (KIHEHTCKYIO)
obnactu. K HEKJIMEHTCKON YacTH OTHOCUTCA 3aroJIOBOK OKHa U ero oopamienue. [lepepucoBka
3TO# 0bnacTu — 3a6ota Windows, OCKOJIbKY OTIEpalliOHHAs CUCTEMa “3HAET O CTHIIAX KaXKI0-
ro OKHa, & OHU TO U OIPEJEINSIOT, YTO HY’)KHO HapHCOBaTh B HEKIIMEHTCKON yacTu. Best BHYT-
PEHHSSA 9acTh OKHA OTHOCUTCS K KIIMEHTCKOW 00J1aCTH, BOT €€ TO IePEPUCOBKY BBl M JOJKHBI
3aIporpaMMHUpPOBaTh B 00padoTurke WM_PAINT, nockonbKy Windows HE MOXKET 3HATh, YEro
X0YeT KaXKJIbIi TPOTPAMMHUCT.

Crnyuan renepanuu coobmenus WM_PAINT
[lepeunciarM OCHOBHBIE CUTYAIINH, KOT/1a KIIMEHTCKas 00JIACTh CTAHOBHUTCS HEICHCTBUTEIBHOM.

— Ilpu co3ganuy OKHa HEIEHCTBHUTEIbHA BCsA €ro pabodas obmacte. CooOmenne WM _PAINT
MOMEIaeTcss B ouepelb COOOMICHWH, KOTJa MPHUJIOKEHHE BBI3BIBACT  (YHKIIUIO
UpdateWindow ().

— VYBenuyeHue (HO HE yMeHblIeHHe!) pa3MepoB OKHA, B CTHJIE Kjlacca KOTOPOTO 3a/aHbl ¢uia-
ru CS_HREDRAW u CS_VREDRAW, NpHBOJUT K TOMY, YTO BCS pabouas 001acTh Takxke
CTaHOBUTCS HeNeHCTBUTENbHON. OnepanoHHas cucTeMa BCIIE 32 STHM IMOCBIJIAeT B OYe-
penb coobmenne WM PAINT.

— Ilonp30Barenh MUHUMU3HUPYET OKHO TPOTPAMMEI, a 3aT€M BHOBH BOCCTAHABIIMBAET €TO IO
npekHero pasmepa. OrnepailioHHas CUCTEMa HE COXpaHsET coJepKumoe padboyeil obmacTu
Ka)KJIOTO OKHA, MOCKOJIbKY B rpaduueckoi cpeae 3To ObLIo Obl CIMIIKOM HakiaaHo. Bme-
cto atoro Windows OOBsBISIET HEACHCTBUTEILHON BCIO KIMEHTCKYIO 00JIaCTh OKHa, a 3a-
TEM OKOHHas INpoleaypa moyydacT cooOmenne WM PAINT u camMa BOCCTaHABIMBAET CO-
Iep>KUMO€E OKHA.

— Bo Bpems nepemenienusi okoH Windows He coXpaHseT Ty 4acTh OKHA, KOTOpasi MepeKphIBa-
ercs apyruMu okHamu. Korza ske 9Ta yacTh mo3xe oTKpbiBaercss, Windows BHOBb OTMEYaeT
3Ty 00JacTh KaK HEJICHCTBHUTENBHYIO, a (DyHKIHMSA OKHa mojydaeT coodmenue WM PAINT
JUISl BOCCTAHOBJIEHHSI COJICPKUMOTO OKHA.

— Ecmm nipu 06paboTke 11000T0 cOO0mIeHUsT TPEOYETCsl M3MEHUTD COJIEP)KUMOE OKHA, TO MPH-
JIO’KEHHE MOXKET OOBSIBUTH JII0OYI0 00J1acTh COOCTBEHHOI'O OKHA HEACWCTBUTEIBHOM INpHU
nomomy ¢pyHknuu InvalidateRect (), a 3arem coobmuts Windows, 4To HEOOX0AUMO
IepepucoBaTh 3Ty 4acTh, BbI3BaB (pyHkIMI0 UpdateWindow ().

Oynkius InvalidateRect () o0bsBIICHA ClEAYIOMUM 00pa3oM:
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void InvalidateRect (HWND hwnd, const RECT* lprc, BOOL fErase)

[IepBblii mapameTp — JECKPUIITOP OKHA, UIsi KOTOPOTO BBIIOJHAETCS onepanus. Bropoi — yka-
3aresb Ha CTPYKTYpy Tuna RECT, onpeaesiiolyto NPsSIMOYroJIbHYI0 001aCTh, MOAJIEKAIIYIO
obnoyennto. Ecnm ykazatens paBeH NULL, BCs KIIMEHTCKasi 00J1aCTh OOBSABIISAECTCS HEICUCTBH-
TenbHOU. TpeTuil mapameTp yka3plBaeT Ha HEOOXOIMMOCTh CTHUpaHus (JOHA OKHA, €CJIU OH 3a/1aH
kak TRUE, ()OH OKHa MOJUIEKUT CTUPAHHUIO.

Oco0ennoctb coobmenus WM _PAINT

ITepBas oco6eHHOCTE cO00OmEHnss WM _PAINT COCTOMT B TOM, YTO OHO SABJISETCS HU3KOIPHO-
puteTHbIM. OnepalioHHas cucTeMa IIOMEIAET ero B 0Yepeib COOOIIEHUH TOIBKO TOrJa, KOraa
TaM HeT JApYrux HeoOpaOOTaHHBIX COOOIEHUH.

Bropas ocobennocTh — coobmenne WM _PAINT akKyMyJIUpYETCs CUCTEMOM. DTO 3HAYMT, YTO
€CIIM B OKHE OOBSBIICHBI HECKOJIBKO 00J1acTel, MO uIeXkKAIUX OOHOBIIEHUIO, TO IPUIIOKEHHE
HOJIy4aeT TOJBKO OJHO cooOmenre WM PAINT, B KOTOPOM ONpe/eacHa CyMMapHas HeJleH-
CTBUTEIJIbHAs 00J1aCcTh, OXBATHIBAIOIIAs BCE YKA3aHHBIE YaCTH.

[IpaBuna o6padotkn WM_PAINT
O6paboTka coobnmienns WM _PAINT scec0a HaUMHAETCS C BbI30Ba QyHkuuu BeginPaint (),
a 3aKaH4YMBaeTCs — BbI30BOM (pyHKIMU EndPaint ().
@yHkiusa BeginPaint () umeer npororumn:

HDC BeginPaint (HWND hwnd, PAINTSTRUCT* lpPaint)
[IepBblii mapameTp — JECKPUIITOP OKHA, a BTOPOH — yKa3arelib Ha cTpykTypy PAINTSTRUCT,
0JIsI KOTOPOM cojiepkaT MHPOPMALUIO, OJIE3HYIO AJIsl IPOBEIEeHUs TPO(ecCHOHANbHON OTpHU-
COBKHU B paboueii o6iactu okHa. Tak, none RECT rcPaint npezacraBiser OpsIMOYTrOIbHHUK,
OXBaThIBAIOUIMII Bce 001acT OKHa, TpeOyrolue nepeprucoBku. OrpaHU4KUB CBOU JIEHCTBUSA 110
PUCOBAHUIO TOJILKO 3TOM MPSMOYTroJIbHON 00JaCThIO, MPUIIOKEHNE, HECOMHEHHO, YCKOPSIET
MpolLIECC NEPEPUCOBKH.
[Ipu 06paboTke Bri30Ba BeginPaint (), Windows 0OHOBISET [Wiin He 0OHO8IsIem, ITO 3aBU-
CHUT OT ITOCJIETHETO NapaMeTpa, ¢ KOTOpbIM Oblia BeI3BaHa (yHKIMs InvalidateRect ()
nepe 3tuM| GoH pabodeit 001aCTH C TOMOIIBIO KHCTH, KOTOPasi yKa3bIBaIach IPH PErucTpa-
nuu knacca okHa. [lone fErase crpykrypsl PAINTSTRUCT yKa3bIBacT IIPOU3BEICHO JIH TIe-
pekpaiuBanue GoHa KIMEHTCKOW 00IaCcTH WJIM HET. 3HAHUE STOTO MOKET OBITh MOJIE3HBIM,
4yTOOBI HE JIeJIaTh HOBTOPHOM 3aKpacku B 00paboTyuKe.
Bo3sBpaiaembim 3HaueHneM BeginPaint () sBisieTCS AECKPUIITOP KOHTEKCTA YCTPONUCTBA.
OTOT AeCKpUNTOP HEOOXOUM AJIsl BBIBOJA B pabouyro 00JaCTh TEKCTa U rpauKu. 3aMeTuM,
YTO MPH UCIOJIB30BAHUU JAHHOTO JAECKPUIITOPAa KOHTEKCTA YCTPONUCTBA MPUIIOKEHHE HE MOKET
pHUCOBaTh BHE KIMEHTCKOM 00J1acTH.
@®yuknusa EndPaint (), npuHUMaroas Te e napaMerpsl, uto 1 BeginPaint (), Bbinos-
HAET 0053aTeIbHOE 0CBOOOXKICHUE AECKPUNITOPA KOHTEKCTa ycTpoiicTBa. OOpaboTunK
WM _PAINT 3aKaH4YMBAETCS BEI30BOM 3TOM GdbyHKIUN.

OtpucoBka BHe WM_PAINT

Oyukiuu BeginPaint () u EndPaint () uCnosb3yroTcs moibko B 00padoTUnKe

WM _PAINT. HyxHO BoCIONb30BaThes Apyrumu pynkuusamu Win32 API, ecau BameMy npuio-
’KEHHIO TPEOYETCs NOTy4UTh KOHTEKCT yCTPOMCTBA KIMEHTCKOM 00nacTh okHa 6ne WM_PAINT.
[IpumepHBbIil pparMeHT TaKOro KoJa JTOJKEH BBITJISAETh CISAYIOIUM 00pa3oM:

// ToJNyunThb KOHTEKCT
HDC hDC = GetDC (hWnd) ;
// omepauuy C IEeCKPUITOPOM KOHTeKCTa
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// u ero ocBoBoOXIeHUE
ReleaseDC (hWnd, hDC) ;

Ilocne IMOJIYYCHHA KOHTCKCTA U BBIITOJIHCHUA Kaknx-iamn0o onepaum‘/'l, ero o0s3aTeIpbHO HYXHO
0CBO0OOIUTH MOcpencTBOM (pyHknn ReleaseDC ().

2.5. [IpueM u nepeaayva JaHHBIX HA OCHOBE 0JIOKMPYEMBIX COKETOB

3aganue. Co3naTh NpUIOKEHHE, B OKHE KOTOPOTO IIPU HAXKaTUU KJIaBUII-CTPEIOK BHIBOAUTCS
MapHIpyT, 3aJaBaeMblii 1os30BaTeneM. [locie Haxkatus knaBumu "Enter" mo 3aganHoMy
MapIIpyTy OTPEAEISIeTCS] KPAaTIYalIINi IMyTh, KOTOPBIH BBIBOJUTCS APYTHM IIBETOM.
IosicHeHus1 M yKa3aHusl.

Apxutextypa Windows, ocHOBaHHasi Ha COOOLIEHUX, UeaIbHa JJIs pabOThI C KIaBHATypOH.
[IpuiioxeHune y3HaeT 0 Ha)kaTHsIX KJIABULI IOCPEACTBOM COOOIIEHUH, KOTOPBIE MOCHLIAIOTCS
OKOHHOM nporenype. Korja nonp3oBarens Ha)XKUMaeT U OTIYCKAeT KIaBUIIH, IpaiiBep KiaBua-
TYypHI nepenaet 3Ty uudopmarnuio B Windows, koTopasi COXpaHseT JaHHYI HHPOPMALIUIO B Cu-
CMeMHOU o4epedu cooOweHUll, a OTTyIa — B 0YEPelb COOOIICHNI OKHA MPUIIOKCHHS.

Ho xakoro okna? OTBeT — OKHa, UMEIOLIET0 (hokyc 6600a. CMBICI ATOTO JABYXCTYIEHYATOIO
MpoIiecca — COXpaHEHHE COOOIIEHUN B CHCTEMHOM odepei COOOIEHNI U TalbHEH s ux rme-
penaya B ouepesib COOOUICHUM MPUIIOKEHU — B CHHXpOHU3aluK. Eciau noiap3oBarens HaxXuma-
€T KJIaBHILU KJIABUATYphl ObICTpEE, YeM IPUII0KEHUE MOXKET 00padaThIBaTh MOCTYNAIOUIYIO WH-
dhopmarnuro, Windows coxpanseT HHPOPMAIHIO O JOTOJHUTEIbHBIX HAKATUSIX KIIABHIII B CH-
CTEMHOM OYepeIu COOOIIECHUH.

OnHO U3 TOTIOJHUTENbHBIX HaXKaTUI MOKET ObITh NepekiitoueHueM (oKyca BBOJIa Ha JIPYTyro
nporpamMmy. 3Ha4UT UHPOPMALUIO O MOCIEAYIOIINX HaKaTUAX CIEAYET HAIIPABJISATh OKHY JIpy-
roro NpuI0KEeHHUS.

HmenHo TakuMm 00pa3oM onepanuoHHasi CHCTEMa KOPPEKTHO CUHXPOHU3UPYET COOBITHS KIIaBU-
aTyphl.

Jljis oTpakeHusi pa3IMuHbIX COOBITHH Ki1aBUAaTyphl, Windows NOChIIaeT MporpaMmme BOCEMb
pa3nu4HbIX cooOmeHuii. [IprnokeHus: BoJIHE MOTYT HTHOPHUPOBATh MHOTHE U3 HUX. Kpome
TOT0, B OOJIBIIMHCTBE CIIy4aeB B 3TUX COOOLICHUSAX OT KIaBUATYPbI COJAEPKUTCS 3HAYUTEIILHO
00JIbIIIE 3aKOAUPOBAHHON HHPOPMALIUK, YEM HYKHO MPUIIOKEHHUIO. 3aJI0T YCHEIHON paboThl ¢
KJIaBUATYpPOH — 3TO 3HAHUE TOTO, KaKHE COOOILIEHUS BaXKHBI JUIsI IPUIIOKEHUS, @ KaKue HeT.

®doKyc BBOJIa 1 AKTHBHOE OKHO
KrnaBuatypa 1oJpKHA pa3aesaThes MEXKTy BCEMH MPUIOKEHUSIMH, padoTaromumu mog Windows.
HekoTopble MpUI0KEeHUS MOTYT UMETh OOJIbIIIe OJJHOTO OKHA, U KJIaBHATypa JIOJDKHA pa3ie-
JIATHCS MEXTy STUMHU OKHAMU B paMKaxX OJHOTO M TOTO ke IpriiokeHus. Korjga Ha kiraBuarype
Ha)kaTa KJIAaBHIA, TOJHKO OJJHA OKOHHAs MPOIEypa MOXKET IMOJIYIHTh COOOIEHUE 00 ATOM.
OKHO, KOTOPOE B HACTOSIIEE BPEMs TI0JTydaeT BCe KIIABHATYPHBIC COOOIIECHUS, UMEHYETCS OK-
HOM, UMEIOIIUM hOKYC 66004.
Konnerus okyca BBOJIa TECHO CBsI3aHa C KOHIICTIIHCH akmuernozo okna. OKHO, UMEIOIIee
($hoKyc BBOJIa — 3TO JTUOO aKTUBHOE OKHO, JINOO JOUYEpHEE OKHO aKTHBHOT'O OKHA.
OnpeneuTh aKTUBHOE OKHO JOCTATOYHO IIPOCTO:
— Windows BbIAENSET 3ar0JIOBOK aKTUBHOTO OKHA;
— €CIIM y aKTUBHOTO OKHAa BMECTO 3aroJIoBKa MMeeTcs paMka quaiora, To Windows BeIIeseT
ee;
— €CIIM aKTHBHOC OKHO MHHHMH3UPOBaHO, TO Windows BBIIEISIET TEKCT 3aroJioBKa B TIAHEIH
3ajad.
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Ecnu akTuBHOE OKHO MUHMMHU3HPOBAHO, TO OKHA ¢ GoKycoM BBOAa HET. Windows mpoaokaer
CJIaTh MIPOTrpaMMe COOOIIECHHUS KIIAaBUATYPBI, HO 3TH COOOIIECHUS BRITIIAIAT HHAYE, YeM COoOoO0IIe-
HUSI, HAIIPABJICHHBIC AKTHBHBIM H €I[¢ HC MUHIMH3UPOBAHHBIM OKHAM.

Mo:xno o6pabareiBaTh cooOmenns WM_SETFOCUS u WM_KILLFOCUS, 4TOObI ONPEEHUTh
KaKoe OKHO UMeeT (OKYyC BBOJIa, OJTHAKO ATH COOOMIECHUS HOCIT YUCTO HHPOPMHUPYIOIIHH Xa-
pakrep. [Iporpammuslii uatepdeiic Windows comepkKut n8e pyHKIIMH, MTO3BOJISIONINE Y3HATD
WJIM U3MEHUTH OKHO, Biiajieromee poxycoM BBoja, — GetFocus () u SetFocus ().

['enepanus kiaBuaTypHBIX COOOLIEHUI

Coo0uieHus1, KOTOpBIC MPUII0KEHUE TToTydaeT 0T Windows 0 COOBITHSX, OTHOCSIIIUXCS K Kia-
BHATYpE, paznuuatotcs Ha annapamnuvle (keystrokes) u cumesonvuwie (characters). Takoe moso-
KEHHE COOTBETCTBYET ABYM IPEJCTaBICHUSIM O KilaBUaType. Bo-nepBeiX, KI1aBUaTypy MOMXKHO
cUMTaTh HAOOPOM KJIaBHII. B KilaBHaType uMeeTcst TOJIbKO oJiHa KiiaBuina <A>. Haxxarue u
OTITyCKaHHUE 3TOM KJIaBUIIM MPEACTABIAIOT cOO0M anmnaparHbie coObITUs. Bo-BTOPBIX, KilaBUa-
Typa TaKXe SBJISIETCS YyCTPOUCTBOM BBOJIa, TEHEPUPYIOIIMM O0TOOpaxaemble cuMBOJIbl. KiaBumia
<A>, B 3aBUCUMOCTHU OT cocTosiHus kinaBuin <Ctrl>, <Shift> u <CapsLock>, Mmoxer ctath nc-
TOYHUKOM HECKOJIBKUX CUMBOJIOB. OOBIYHO, 3TUM CHMBOJIOM SIBIIICTCS CTPOYHAS, JJATHHCKAS
‘a’. Ecnu e Haxkara knaBumia <Shift> wnu ycranosien pexum <CapsLock>, To aTum cumBo-
JoM siBisietcst mponucHas ‘A’. Ecnu sxe Haxara kiauma <Ctrl>, aTum cumMBosioM Oyzaer
<Ctrl+A>.

JIyst coueTaHuii IByX armapaTHBIX COOBITHI, KOTOPBIE TEHEPUPYIOT 0TOOpakaeMbIe CUMBOJIBI,
Windows nocbuiaet mporpamMme U anrnapaTHble, 1 CUMBOJIbHbIE cooO1enus. Hekoropsle kia-
BHIIK HE TEHEPUPYIOT CUMBOJIOB. DTO TaKHe KJIABUIIHU, KaK KJIABHIIH MEPEKIIOUYCHHS, QyHKITH-
OHAJIBHBIC KJIABUIIH, KJIABUIIIN YIIPABJICHHUSI KYpCOPOM U CHEIMATIbHbIE KJIaBUIIN, HAIPUMED,
<Insert> u <Delete>. JIns Takux knaBum Windows BbeIpabaThIBaeT TOJIBKO aIapaTHbIE CO00-
LICHUS.

AnmnapartHble co001IeHUs

Korpaa nonb3oBarens HaKuMaeT KiaBuiry, Windows nmoMeniaer B o4epeib OKHa, HMEIOIIETOo
(boxkyc BBOIa, MO0 coobmenne WM _KEYDOWN, 60 cooOmenne WM_SYSKEYDOWN. Korzaa
’Ke KJIaBMIa otmyckaercsi, Windows moceuaer B ouepensb 1160 coobmenne WM_KEYUP, 1160
coobmenne WM _SYSKEYUP. CooOmenns WM_SYS. . . BeIpa0aThIBAIOTCA NIPH HAKATUH KJIa-
BUII B COUYETAHUU C KiIaBuIIe <Alt>.

Hrax, WM_KEYDOWN 1 WM_KEYUP 5TO HECHCTEMHEIC allllapaTHBIC COOOIIEHHS , 2 CHCTEMHEIE
—WM_SYSKEYDOWN 1 WM_SYSKEYUP.

OObIYHO COOOLIEHUS O HAYKATUU U OTIYyCKaHUM MOABIIAIOTCA napamu. O1HaKo, €Cliy M0JIb30Ba-
T€JIb OCTABUT KJIABUIIY HAXKaTOU TaK, YTOOBI BKJIFOUMJIICS aBTOMOBTOP, TO Windows nocbliaer
OKOHHOM npoueaype ceputo coodmennii WM _KEYDOWN uinu WM_SYSKEYDOWN U 710/16K0 00HO
cooO1Ienne WM_KEYUP W WM_SYSKEYUP, KOrja B KOHII€ KOHIIOB KJIaBHIIIA 6y;[eT OTIymie-
Ha. AnnapaTHble cOOOLICHUS KIaBUATYPbI SIBJISIOTCS aCHHXPOHHBIMU COOOIICHUSIMH, U CTAHO-
BSITCS B OYEpEIb COOOIIEHNUN OKHA.

CucremHbIe anmapaTHbIe COOOIIECHHS

WM _SYSKEYDOWN 1 WM _SYSKEYUP — CHCTEMHBIC aNnnapaTHbIe COOOMIEHHUs 00JI€e BaXKHBI JIs
Windows, deM 17151 TPHIIOKEHHU. ITH COOOIIECHUS TEHEPUPYIOTCS TIPU HAKATHH KJIABHUII B CO-
YeTaHuU ¢ KiaBuie <Alt>. OHM BBI3bIBAIOT OMIIMH MEHIO MPOTPAMMBI HJIM CUCTEMHOTO MEHIO,
WJTU UCTIOJIB3YIOTCS JUTsl CACTEMHBIX (DYHKIIUM, TAKMX KaK CMEHA aKTHBHOT'O TIPHIJIOKEHUS 110
<Alt+Tab>.
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[IporpamMmbl OOBIYHO UTHOPHUPYIOT CHCTEMHBIE allliapaTHBIE COOOIIECHUS U MEPEaroT UX B
¢dynkuio DefWindowProc () . OkoHHas mpoIieaypa B KOHIIE KOHIIOB MOJIYYaeT IPYrHe CO-
0OIIEeHMSI, SIBISIONIUECS PE3YIHbTATOM ITHX alllapaTHBIX COOOIICHNI KIIaBUATYPhI, HATIPUMED,
BBIOOP MEHIO.

Ecnu npunoxenue npoBoauT 00pabOTKy CUCTEMHBIX allllapaTHbIX COOOILIEHUH, OCIIE 3TOr0
obszamenvho niepenaBaiite ux B DefWindowProc (), yto0s1 Windows Moria ucnoibp30BaTh
9T COOOIEeHNUs B CBOUX LieNsiX. Eciu aToro He cienarh, TO NPOUCXOIUT NONHASL ONOKUPOBKA
ecex onepayuil ¢ KIapumen <Alt>.

Hecucremnsie anmapatHbie coOOmEeHUS

Jyist KaBuIl, KOTOPhIE HAKUMAIOTCSA U OTITYCKatoTcs 0e3 ydacTus KiaBumu <Alt>, renepupy-
FOTCSI HECUCTEMHBIE COOOIIEHUS WM _KEYDOWN u WM_KEYUP. [IpunoxxeHue MOXKET UCII0JIb30-
BaTh WJIM HE MCIOJIb30BATh 3TU COOOIICHUS KJIABUATYPhl. DTO HE BIMSIET Ha pabOTy omeparu-
OHHOM CHUCTEMBI, TOCKOJIbKY Windows WX MOJIHOCTbIO UTHOPUPYET.

burossle o napamerpa |Param

J11st BceX — CHCTEMHBIX M HECUCTEMHBIX — almnapaTHbIX COOOIIEHU KIIaBHATYPhl 32-X pa3psii-
Has IepeMeHHas 1Param, repejaBaeMasi B OKOHHYIO IIPOLIEAYPY, COCTOUT U3 CIEIYIOIIMX I10-
nen:

butel | 3Hauenue

00-15 | cueTuuk moBTOpEeHUH (repeat count);

PaBEH YMCTy Ha)XaTU KiaBuiu. B 6onpmmHCTBE cinydaeB 1. OmpHako, eciii Ki1aBH-
I1a OCTAeTCs HAXKaTOM, a OKOHHAs MPOIEAYpa HEIOCTATOYHO OBICTpa, YTOOBI 00pa-
0aThIBaTh ATU COOOIIEHUS B TEMIIE aBTONIOBTOpa, TO Windows 00beUHSET He-
CKOJIBKO aIllmapaTHBIX COOOMEHUH 0 HAKATUU KJIABUIIN B OJTHO COOOIICHHUE U COOT-
BC€TCTBCHHO YBCIIMYUBACT CUCTUYHK HOBTOpeHHfI. HpI/I OTIIYCKaHWU KiIaBUIOX CUCT-
yuK Bcerna 1.

16-23 | ckan-kog OEM (Original Equipment Manufacturer scan code);
KOJI KJIaBHATYPbI, TCHEPUPYEMBIM ammapaTypoil KOMITbIOTEpA.
[Tpunoxennss Windows 00b19HO urHOpUPYIOT ckaH-kog OEM.

24 | dnar pacmupenHoit kinaBuarypsl (extended key flag);

yCTaHaBJIMBAETCA B 1, eciiu cOOOIIeHNE KITaBUATYPHI MOSIBUIIOCH TIPH pabOTe C J10-
ITOJTHUTENBHBIMU KIIABUIIIAMM PACIIUPEHHON Ki1aBuaTypsl IBM. Pacimpennas kia-
BHUATypa UMeeT (PYHKIMOHAJIbHbBIE KIABUIIH CBEPXY U OTAEIbHYI0O KOMOMHHUPOBAH-
HYI0 00JIaCTh KJIaBUUI YIPABJIEHUSI KypcopoM U 1udp.

25-28 | 3ape3epBUPOBAHO;

29 | xox xoHTekcTa (context code);

YcranaBnuBaercs B 1, eciiu Haxkara kiaBuia <Alt>. DToT pa3psj Bcerja paBeH 1
IUTSl CACTEMHBIX almapaTHBIX coo0mmeHuit u 0 1151 HECUCTEMHBIX aIapaTHBIX cO00-
[ICHUH KIIaBHATYPHI 32 UCKIIFOYCHUEM OJIHOTO CITyJast: €CJId aKTHBHOE OKHO MHHU-
MU3HUPOBAHO, OHO HE UMeeT (poKyca BBOJA, TIPU ITOM 8Ce HAXCaAmus KIaBHII BhIpa-
OatpiBatoT coodmieHnst WM SYSKEYDOWN u WM SYSKEYUP.

30 | duar mpeapIIyero COCTOSHUS KIABHIIIN,
1 ecnu knaBuIIa OblIa HAXKAaTa MEPE]T ATHM,

31 | dunar cocTosHus knaBumiy (transation state).

BupryanbHble KOJIbI KJIaBHII
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I'opazno Oosiee BaKHBIM MapaMeTpOM anmnapaTHbIX COOOIIEHUH KIIaBUATYpHI SIBJISIETCS [TapaMeTp
wParam. B sToM mapamerpe conepkutcs supmyanvusiil koo kiasuwu (virtual key code), nnen-
TUQUUIHPYIOUTUI HAXKATYIO UM OTITYILIEHHYIO KJIaBUIIY.

[TapameTp wParam COIEPKUT KOJ BUPTYaIbHOM KJIABUILIH, COOTBETCTBYIOLIEH HAKATON KJla-
Buie. MIMeHHO 3TOT mapameTp HUCIONIb3yeTCsl IPUII0KEHUEM VI UACHTU(PUKAIUU KIaBUIIH.
Koz BupTyanbHOW KJIIABUIIM HE 3aBUCUT OT allllapaTHOM peanu3anuu KiaBuatypsl. Kol BUpTY-
QJIbHBIX KJIABUII UMEIOT CUMBOJIbHbIE 0003HAUEHUS, ONpEIeNICHHbIE B 3ar0JI0BOYHBIX (haiinax
Windows, u umeror npepuxc VK _.

CHMBOJIBHBIE COOOIIEHUS
Jj1s TOTO, 9YTOOBI CHMBOJIbHBIE COOOIIEHUS KJIaBUATYPhI MOSBUIUCH B OU4€peIn COOOUICHHH OK-
Ha HYKHO JIOTIOJIHUTBH HUKJ 00paOOTKU COOOIIEHUM MPUITOKEHUS:

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

}

ODYHKIUSA GetMessage () MO-IIPEKHEMY 3aMOJHAET MOJIS CTPYKTYPbI msg JAHHBIMU CJIETYIOLIErO
COOOIIEHUS U3 0YEPE/IH, A DispatchMesage () OTIPABIISET msg HA 00PAaOOTKY B OKOHHYIO ITPOIIe-
nypy. Mexay HUMU HaxOuTcCsl QYHKIUS TranslateMessage (), IpeoOpasyrolias anmnapaTHbie
COOOIIIEHUsI KIIaBUATyphbl B CUMBOJIbHbBIE COOOIIIEHUS B COOTBETCTBUU C COCTOSIHUEM JpaiiBepa
KJIaBUATYpBI, a TaKKe MOJI0KEeHHEM yrpasisitomux kiasum <Shift> u <CapsLock>. ImenHo
6J1ar0)1ap>1 TranslateMessage (), B OUCPCIU COO6H16HI/II\/'I ITOABIIAOTCA CUMBOJIBHBIC COO6IHGHI/I${,
a MPUJIOKEHUE CMOXKET OTIIMYUTh <(h> 0T <A> mpH aKTUBHOM JipaiiBepe kupuunubl. Cum-
BOJILHOE COOOIIECHHE 8cec0a OyIET CIEIYIOIINM, TIOCIIe COOOIICHHS 0 HAXKaTHUHU KIJIABUIIIH, KOTO-
po¢e (1)YHKIII/I$I GetMessage () HU3BJICUET U3 OUCPECIH.

Cy1ecTByeT 4eThIpe BUJIa CUMBOJIBHBIX COOOIIIEHUI — WM _CHAR U WM_DEADCHAR OTHOCATCS K HE-
CUCTEMHBIM U MPUXOJAT BClie/ 3a WM_KEYDOWN. COOOIIIEHHS WM_SYSCHAR U WM_SYSDEADCHAR SIB-
JISIFOTCSL CACTEMHBIMU U BBI3BaHbI MTOSIBJICHUEM COOOILIEHUS WM_SYSKEYDOWN.

Ob6pabotka cooduienuss WM_CHAR

B GonpmuHCcTBE ciiyyaeB nporpaMmsl it Windows MOTYT HTHOPHUPOBATH BCE KIaBUATYpPHBIE
cooOmenus 3a uckiaoucHueM WM_CHAR. Ilapamerp 1Param, nepejaBacMblii B OKOHHYIO ITPO-
LEeAypy, SABJISETCS TaKUM XKe, Kak U napaMeTp 1Param anmnapaTHoro cooOIeHus, U3 KOTOpOro
Cr'€HEPUPOBAHO CUMBOJIbHOE coodieHue. [lapamerp wParam — 310 koA cumBojia ANSI.
HanGonee Tunmuneiii 00padoTyrk cooOmenns WM_CHAR BBITJISUT CICAYIOIIAM 00pa3oM:

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

return 0;

Omnpenenenre COCTOSAHUS YIPABISIOUIUX KJIABULI
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[Tapametprl wParam 1 1Param annapaTtHbIX COOOIIEHUH KJIaBUAaTypbl HUYErO HE COOOIIA0T O
COCTOSIHUY yrpaBisromux kinasuin <Shift>, <Ctrl>, <Alt> u knaBum nepexirouarenei
<CapsLock>, <NumLock>, <ScrollLock>. [IpunoxeHue MOXeT NOJy4UTh TEKYIIEE COCTOSIHUE
000¥ BUPTYaIbHOW KJIABUIIM C TToMOIIbIo pyHknn GetKeyState (). Hanpumep:

case WM KEYDOWN:
// Haxara nau xoMmMbuHaumsa <Ctrl>+S ?
if (wParam == 'S' &&
(0x8000 & GetKeyState (VK _CONTROL))) {
// Bauy »OemcTBuA

}

return 0;

Oynkuusa GetKeyState () He oTpakaeT COCTOSHUE KIIaBUATyphl B peajibHOM BpemeHu. OHa
MO3BOJISIET Y3HATH COCTOSIHUE KIIABHATYPBI HA MOMEHM, K020a NOCieOHee CooOujeHue om Kiasu-
amypul 66110 8b10paro u3 ouepeou. ClieoBaTEIHLHO, €€ MOXKHO MCIIOJIh30BaTh TOJIBKO B 00pa-
00TuMKax KJIaBHATYpHBIX cooOmennid. HemoctaTok? 310 oOpaiaercs npeuMyInecTBoM, IOTOMY
4yT0 GetKeyState () olOecneunBaeT BO3MOXKHOCTb MOJIy4€HUSI TOUHON MH(pOpMaLUH, JaxKe
ecim cooOIeHne 00pabdaThIBAETCsl ACHHXPOHHO, YK€ MOCIIE TOTO, KaK COCTOSHUE MepeKITouaTe-
7151 ObUIO U3MEHEHO.

Ecmu neficTBUTENHHO HY)XHA HHMOPMAITUS O meKywem noa0X4CeHuu KIaBHIIU, TO MOKHO HC-
noJsib30BaTh QyHKIMIO GetAsyncKeyState ().

2.6. [IpueM u nepeaayva JaHHBIX HA OCHOBE HEOJOKHPYEMbIX COKETOB

3aganue. Co3naTh NpUIOKEHHE, B OKHE KOTOPOTO BBIBOJAUTCS TPACKTOPHS ABMXKEHUSI Kypcopa
Mblu. [IpuueM: 1) npu ABMKEHUH MBIIIM C HAXKATOM JIEBON KIIaBULIECH BBIBOJAATCS MPSIMO-
YTOJIbHUKY; 2) IPU JIBUYKEHUU MBIIIU C HAXKATON MPAaBOM KJIaBUILIEH BBHIBOISTCS OKPYKHOCTH; 3)
P ABMYKEHUU 0€3 HaKaTHs KIJIABUII BBIBOAUTCS cUMBOJ "', [IpeaycMoTpeTs 3anuch B Gaii
TEKYILEro TpeKka MaHUIYJISATOpa.

IlosicHeHus1 M yka3aHus.

CooOmenre WM_DESTROY NosBIIS€TCA B 04€PEaN COOOIEHUI OTHMM U3 nocaeanux. OHo
nmokasbiBaeT, 4To Windows HaxoIuTCs B IPOIIECCE JIUKBUIAIIMN OKHA B OTBET Ha MOJIYYCHHYIO
OT 1noJjb30Barens komanay. [lonb3oBaTenb BbI3BIBAET MOCTYIUIEHUE ATOTO COOOIIEHHUS, €CIH
Ha)XMET Ha KHOTIKE 3aKPbITHS OKHA, BEIOEPET MyHKT ‘“3aKphITh” U3 CHCTEMHOI'O MEHIO MU
Ha)XMeT KoMOuHauuio kiapui Alt+F4.

OyHKIKA [TTABHOTO OKHA CTAHJIAPTHO PEarupyer Ha 3TO cOOOIEeHuE, BbI3bIBask (PYHKLIHIO
PostQuitMessage (0), KoTOpas CTaBUT MOCIEAHEE ISl IPUIIOKEHUS COOOIIEHNE

WM _QUIT B ouepelb cooOmenuid. 1o 3acTaBigeT QyHKuuio WinMain () 3aKOHYMTH HUKI
00paboTKu cOOOLIEHUH U BBINTH B CUCTEMY, 3aBEPIINB PAOOTY MPUIOKEHUS.

2.7. lIpueM u nepeaayva JaHHBIX HA OCHOBE HMEHOBAHHBIX pipes

3aganue. Co3naTh NpUI0KEHHE, TO3BOJIAIOLIEE IIPU MOTYYEHUN COOOIIEHHS OT TaliMepa BbIBO-
IUTh CUMBOJI * B cilyuaifHOM MecTe paboydeil 001acT OKHA C UCIIOJIb30BAHUEM CIY4aiiHOTO
usera. HeoOxoaumo Bectu 06pabotky coobmennit WM _CREATE, WM_DESTROY,

WM _PAINT, WM _TIMER.

IlosicHeHus1 M yKka3aHmus.

Taitmep B Windows MOXHO OTHECTH K YCTPOWUCTBY BBOJA HH(OPMAIINH, KOTOPOE NEpUOInYe-
CKU U3BEIllaeT IPUII0KEHHUE O TOM, YTO MCTEK 33aHHbII HHTepBai BpemeHu. [Ipunoxenue co-
o011aeT onepanmoHHON CUCTEME UHTEPBAJl BpeMEHH, a 3aTeM Windows meproInuecKu CUTHa-
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JU3UPYET NporpaMMe 00 UCTEUEHUH 3TOTO MHTEpBaia. ITO JOCTUTAETCS MOCBHIIKON COOOIIEHUS

WM_TIMER.

Cnydau npumeHeHus taiimepa B Windows:

1. PexxuM aBTOCOXpaHEHUsI — TaUMEP MOKET MPEJIOKHUTH TPOTPAMME COXPAHATh padOTy MOJIb-
30BarTess Ha IMCKE, KOTa UCTEKAeT 3aJaHHbI HHTEPBaJl BpEMEHHU.

2. Tlopnepxka 0OHOBIIEHUS HH(OPMALIMK — [IpOrpaMMa MOXKET HUCII0JIb30BaTh TakMep Ui BbI-

BOJIa HA 9KpaH OOHOBIIIEMOM B PEaJbHOM BPEMEHH, ITOCTOSIHHO MEHsIoIIelcs HHpopMaluy,

CBSI3aHHOM JINOO C CUCTEMHBIMH PECypcaMH, JIMOO C MPOLECCOM BBIMOJHEHUS OTAEIbHOM 3a-

Jlauu.

. [louck npyroro npuiioxkeHus:, 3anyIIEHHOT0 U3 TEKYLIETO.

4. MHoro3agayHocTh — XO0Ts1 Windows sIBJIIETCSl BBITECHSIOIIENH MHOT03aJa4yHON CpesIoid, HHO-
raa camoe 3PQPEeKTUBHOE pelIeHUE A IPOrpaMMbl — KaK MOXHO ObICTpee BEpHYThH yIIpaB-
nenne Windows. Ecii mporpamma J0JKHA BBITTOTHATH 00IBIION 00BeM paboThI, OHA MOXKET
pa3zenuTh 3aady Ha 4acTH U oOpabaThiBaTh KAyl 4acTh MPU MOJYYEHUH COOOIIEHUS OT
Taiimepa.

5.3anaHue Temna U3MeHeHus — rpapuyeckre oOBEKThl B UIpax WIM OKHA C pe3yjibTaTaMH B
o0yyaronux nporpaMmax MOryT HY>KJIaThbCsl B 33JJaHMM YCTAaHOBJIEHHOT'O TeMIIa U3MEHEHUSI.

[98)

[MTockoneky npunoxenus Windows noirydaror cooOmenus WM_TIMER u3 0OBIMHOM OYepeu
COOOIIEHU, TPUIIOKEHUE HE TOJKHO OECIIOKOUTHCS O TOM, 4YTO €ro pabora OyneT npepBaHa
BHE3AIHBIM cooOmenrneM WM _TIMER. B 5ToM cMbICTIE TaliMep MOX0K HA KJIaBUATYPy ¥ MBILIb:
npaiiBep oOpaOaThIBaeT aCHHXPOHHBIE alnapaTHble npepbiBanus, a Windows npeodpasyert 3tu
[IpEpPhIBAHUS B PETYJSIPHbIE, CTPYKTYPUPOBAHHbIE, TIOCIEA0BATEIbHbBIE COOOLIECHUS.
Coo0mieHus TaitMepa CTaBATCs B 04epe/ib COOOIIEeHn 1 00pabaThIBAIOTCS KaK BCE OCTaIbHBIE
COOOIIeHHUS], T.€. 3TO COOOIIEHHE HE BBIACIAETCS CPEIU IPYTUX, HA0O0POT — OHO UMEET
HAUMeHbWUL NPUopumen.

OnepaunonHas cuctema Windows we s6/1semcs onepayuoHHou CUucmeMmotl peaibHo20 6PeMeHU.
Oco6ennoctn Windows Taiimepa.

1. He capanmupyemcs, 9T0 IPUIOKEHNUE OyJIET TOJIydaTh COOOIICHUE WM_TIMER TOYHO IO
MCTEUEHHUIO 33/IaHHOT0 UHTEpBaa, OH OyneT kKosuebaThes. Ecnu npunoxenue 3aHsaTo 6oJibiie
YeM CEKYH]Iy, TO OHO 8000uje He noyyum HA OJTHOTO COOOIIEHUS WM _TIMER B TCUCHHUE 3TOI0
Bpemenu. Pakruueckn, Windows obpabareiBact coobmenne WM_TIMER BO MHOTOM TakK ke,
Kak cooOmenuss WM _PAINT. O0a 5T COOOIIEHNS MMEIOT HU3KHUI IIPHOPUTET, U IIPUIIOKECHHAE
MOJIYYUT UX, TOJIBKO €CJIM B OUEper HET IPYIHX COOOIIECHUH.

2. CooOmenns WM_TIMER noxoxu Ha cooOmenus WM _PAINT u B 1pyrom cmbicie — Windows
HUK020a HE XPAHUT B 0YEPEAN COOOLICHUM HECKOIBKO coobmennii WM_TIMER. Bmecrto sT0T0
Windows 00beMHSIET HECKOIBKO COOOIIEHUH TaliMepa B 0JJHO. B pe3ynbrare y npuioxeHus
HET BO3MOKHOCTH OIIPEAEIIUTD YUCIIO “TIOTEPAHHBIX coo0mennii WM_TIMER.

Windows nporpaMma MOXeT 3aIlyCTUTh CKOJIBKO YroAHO TaitMepoB. Kaxkiplif U3 HUX XapakTe-
pHU3yeTCs YHUKAIBHBIM — B paMKax MPUIOXKEHUs — uaeHTupuKaTopoM. [lpucoequnuts taiimep K
Windows 0KHY MO>KHO IPU OMOIIHU BbI30Ba (PYHKIIMU

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

Bropoii mapamerp ¢pyHKIMH UIEHTUDUIUPYET TalMep, a TPETUH — 337a€T UHTEPBAJI B MUJUIH-

CEKyHJIaXx. JTO 3HAUCHUE OIPEICIICT TeMIl, C KOTopbiM Windows OyeT mocbuiaTh MpHIIOKE-

HHIO co00mennss WM_TIMER.

Jlji1 OCTaHOBKM MOTOKA COOOILEHUH OT TaliMepa NPUJI0KEHNE JOJHKHO BbI3BaTh (PYHKLIUIO
BOOL KillTimer (HWND hWnd, UINT uIDEvent);
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BrzoB KillTimer () ouuninaer o4epeb COOOMIEHHH OT BCEX HEOOPaOOTaHHBIX COOOIICHHIT
WM_TIMER.

[TpwtoxkeHue T0JDKHO TIepe]] 3aBEPIICHUEM ITPOTrPaMMbl YHHUTOKHTH BCE aKTHBHBIC (3aITyIICH-
HbI€) TaliMepBhl.

Hcnonw3oBanue taiimepa. [lepBrrit crioco6

Ecnu npu 3amycke taiimepa onpenenuTh nociaeaHuil napamMerp pyHkunu SetTimer () kak
NULL, sto 6yner curnanom misg Windows renepupoBath cooOmenus WM_TIMER, KOTOPBIC
OyayT 00pabaThIBaTHCS 8 0ObIUHOU OKOHHOU Npoyedype Ballero npuioxenus. [Ipu stom kon

MOYKET BBITJISACTH CJICTYIOIINM 00pa3oM:

#define TIMER SEC 1
#define TIMER MIN 2

//.

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

[lepsriii mapametp ¢pyHkuu SetTimer () — 3T0 AECKPUNITOP TOTO OKHA, Ybsi OKOHHAS MPOIIe-
aypa OyzaeT noaydars coobmenus WM_TIMER. BTopeiM napaMeTpoM sBISETCS UAECHTU(PHUKATOD
Taiimepa. Ero 3Hauenue 1opkHO OBITH OoJbie HyMsA. TpeTuit mapameTp — 3To 32-X pa3psiagHoe
0€33HaKOBOE 11e710€, KOTOPOE 3a7aeT HHTEpBaAI B MUUTHCeKyH1aX. Hanpumep, 3Hauenne 1000
3a/1acT TeHepanuio coobmennii WM_TIMER o1MH pa3 B CEKyHJY.

Korza oxonnas npoueaypa nosydaer coodmenne WM _TIMER, 3HaueHHE wParam paBHO 3Ha-
YeHUIO HaeHTUu(uKaTopa TaiiMepa, a 1Param ans ganHoro ciydas NULL.

3HaueHue napaMerpa wParam ro3BoJisil0T OTJIMYaTh IIepeJaBaeMble B OKOHHYIO IPOLEAYPY
coobmennss WM_TIMER OT pa3sHbIX TaliMepoB. Jloruka 00padoTku coobmenuss WM_TIMER BbI-
IJISIAUT IPUMEPHO TaK:

case WM TIMER:
KillTimer (hWnd, wParam); // OCTAHOBMTL TamnMep
switch (wParam) {
case TIMER SEC: // pas B CeKyHIY
// Bauu »OemcTBuA
// BHOBBL 3allyCKaeT TalMep
SetTimer (hWnd, TIMER SEC, 1000, NULL);
break;

case TIMER MIN: // omuH pas3 B MUHYTY
// BamM HEeACTBUS

// BHOBBL 3alyCckKaeT TalMep

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

}

return 0;

Jlyst Toro, 9TOOBI YCTAHOBUTH HOBOE BpeMs cpabaThIBaHUs ISl CYIIECCTBYIOIIETO TakMepa, Cie-
IyeT CHayaJla ero ocTaHoBUTh QpyHKuKeld Kil1Timer () u BHOBb 3aIyCTUTh MPU TOMOIIHU
SetTimer ().

Hcnonws3oBanue taiimepa. Bropoii cioco6

ITpn nepsoM crocode ycTanoBKM Taiimepa cooOmennss WM _TIMER NOCBUIAIOTCS B OOBIYHYIO
OKOHHYIO npoueaypy. C mOMOLIbI0 BTOPOro crnocoda MoxkHO 3acTaBuTh Windows nepechliaTh
cooO1eHust Ipyroi GyHKIIUU ITOTO K€ MPUIOKECHHS.

OyHKUMA, KOTOpast OyJeT MMoay4aTh 3TH TalMepHbIe COOOIIEHUS AODKHA ObITh PyHKIUEH 00-
paTHOro BbI30Ba (CALLBACK). OTa (GyHKLHUS NPUIOKEHUS, KOTOPYIO, KaK 1 OKOHHYIO TIpole-
nypy, Bbi3biBaeT Windows. Ilpunosxenue nomkHo cooduuts Windows ajpec 3Toil pyHKIuUH, a
no3:xe Windows BEI3bIBacT UMEHHO €€, a He OKOHHas mpotenypy. Kak u okoHHas npornenypa,
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(GbyHKIMA 0OpaTHOTO BBI30BA JOJDKHA OnpeAenaThes kak CALLBACK, nockoiabky Windows BbI-
3bIBAET €€ BHE KOJOBOI'0 MPOCTPAHCTBA IPOTrPAMMBI.

B cnydae ¢pynkimm oOpatHOro BeI30Ba s TaiiMepa, BXOJHBIMU ITapaMeTpaMu SIBJIISIIOTCS TE JKe
napaMmeTpsl, YTO U MapaMeTpbl OKOHHOMU mpouenypsl. OngHako TaitMepHasi QyHKLUsS 00paTHOTO
BbI30Ba HE UMeeT Bo3BpaiiaemMoro B Windows 3HadeHus.

JlommycTuM, YTO B KaUe€CTBE UMEHU TaliMepHOH (hyHKIIMH 0OpaTHOTO BbI30Ba BHIOPAHO UMS
TimerProc, Tornaa ta GyHKIMs, KoTopas OyaeT o0pabarsiBaTh moibko COOOIICHUS

WM TIMER, 10JDKHA UMETh CICAYIOIICE OTIPEACIICHUE:!

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

KillTimer (hWind, idEvent); // OCTaHOBMUTB TamMep
if (idEvent == TIMER SEC) { // pa3 B cekyHIOYy

// BamM HnEeCTBUS

// BHOBBL 3allyCKaeT TalMep

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

}
[lepsslii mapamerp 11 TimerProc () — AeCKpUNTOp OKHA, 33J]aBaeMblii IIPU BbI30BE (DYHKIIMU
SetTimer (). [lockonpky Windows Oyzaer nmoceuiath ¢pyHkiuyn TimerProc () TOJBKO CO-
o6menuss WM _TIMER, clef0BaTeNbHO, MapaMeTp uMsg Beerja pasen WM_TIMER. 3HaucHHUE
idEvent — unentudukarop taiiMepa, a 3HaueHue dwTime — CUCTEMHOE BpeMs.
ITpu ncnonp3oBanuu QyHKIMK 0OPATHOTO BEI30BA Ul 00paboTKH cooOmennii WM_TIMER,
4yeTBepThIil mapameTp pyHkiuu SetTimer () noykeH ObITh afpecoM (QyHKIIMU 0OOpaTHOIO
BBI30BA:

SetTimer (hWnd, TIMER SEC, 1000, TimerProc);
Bropoii crioco® 00bIYHO pUMEHSIETCs], YUTOOBI pa3rpy3UTh OKOHHYIO QyHKIUI0. Ha nepBblit
B3IJISA/] IOJy4eHHE 3HAUE€HUSI CUCTEMHOTO BPEMEHH TOXE€ OTHOCUTCS K IPEUMYIIIECTBAM BTOPO-

ro crnoco6a. Ognaxo o6pamienue k Win32 API ¢pynkuuu
GetSystemTime (SYSTEMTIME* lpSystemTime)

IMMO3BOJIACT PCHIUTD 3TY 3aJa4y B IIPOU3BOJIBHOM MECTEC BAlICTO IIPUIIOKCHUA.

2.8. UcnoJsib30BaHMe M0JIOC IPOKPYTKH OKHA

Co3znarh npuitoKeHNe, MO3BOJISIONIEe JMHAMUYECKA MEHATH 1IBET 00JIaCTH OKHA, 3a/1aBasi TPH
ero komrnoHeHTsl (R, G, B) npu nomoiu tpex mnosioc npocMorpa.

IosicHeHus1 M yKa3aHUsl.

Hepenko Bo3HHMKAET CHTYyalHs, KOT/a BBIBOUMAs B OKHO MH(GOPMAIHUs, JOIYCTHM, MHOTO-
CTPOYHBIN JOKYMEHT, IMPEBHIIIACT TEKyITUE pa3Mepbl OkHa. CTaHIApPTHBIM PEIICHUEM ITOU 3a-
naun B Windows mporpaMMupOBaHUU SBIISIETCS] UCIIOIB30BaHUE TIOJIOC MMPOKPYTKH, KOTOPHIE
MTO3BOJISIOT MTPOBOJIUTH BEPTHUKATBHBIN WM TOPH30HTAIBHBIN CKPOJUIAT COJIEPKUMOT0 OKHA.
J100aBUTH B OKHO TIPHJIOKECHHS BEPTHKAIBHYIO HIIM TOPU30HTAIBHYIO TI0JIOCY TIPOKPYTKH HE
MpEeACTABISIET 3aTpyaHeHU. Bee, uTo HeoOXoaAuMo caenaTh, 3TO BKIIFOYUTH OUTOBBIE MACKH
WS_VSCROLL u WS_HSCROLL B CIMCOK CTHJIEH OKHA, CO3aBaeMOTo (pyHKIMEH
CreateWindowEx (). Cienyer 3aMeTUTh, YTO KJIMEHTCKast 00JaCTh OKHA HE BKIIIOYAET B ce0s
MPOCTPAHCTBO, 3aHATOE MOJ0cCaMU MPOKPYTKH. [IIuprHa BepTUKAIBHOM MOJIOCHI M BBICOTA T'0-
PU30HTAIBHON MOJIOC TPOKPYTKH MMOCTOSHHBI JUTSI KOHKPETHOT'O TUCIUICHHOTO JIpaiBepa. ITh
3HAQYEHHS MOYKHO TIOJIYYUTh C MOMOINBIO QyHKIIMN GetSystemMetrics ().

3amMeTuM, 4TO TIOCJI€ CO3/IaHMs OKHA C MOJI0CaMU TPOKPYTKHU, OHU OyIyT MPUCYTCTBOBAThH Ha
9KpaHe, HO OyayT O6e31eiCTBOBATh, T.K. MPOrpaMMHUPOBAHKE JIOTUKHA X PaOOTHI — Ballia 3ajaya.
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3ameTtuM Takke, uTo Windows o0ecriedynBaeT TOIBKO JOTUKY PAOOTHI MBIIIH C TI0JIOCAMH MPO-
KpyTku. OJIHAKO Yy MOJIOC MPOKPYTKU OTCYTCTBYET KJIaBHATypHBbIM uHTepdeiic. Ecnu npunoxe-
HUE KeJlaeT AyOnupoBaTh KJIaBUIIaMH KJIaBHATypbl HEKOTOPbIE (DYHKIIMH MOJIOC MPOKPYTKH,
OHO JIOJDKHO CaMOCTOSITEIIEHO Pealin30BaTh 3Ty JIOTHKY IPU 00paboTKe KIaBHATypPHBIX CO00-
LICHUI.

JlnanaszoH U MOJIOKEHUE MOJI0C MPOKPYTKU
Kaxxnas nmomoca npoKpyTKH UMEET COOTBETCTBYIOIIMI AUANA30H — JIBA LIEJIBIX YNCIIA, OTPaXa-
IOLUX MUHUMAJIbHOE U MaKCUMaJIbHOE 3HAYEHUE, U MOJI0KEHNE OETyHKa — €r0 MECTOIOJI0XKe-
HUe BHYTpH auanasoHa. [Ipu atom, nonoxxenue 6eryHka Bcerja auckpetHo. Hampumep, s
MI0JIOCHI MPOKPYTKU € Auana3oHoM oT 0 10 4 umeeTcsl MsTh BO3MOXKHBIX MOJI0KEHUN OeTryHKa.
Win32 API conepxxut nBe GyHKIMH, KOTOPbIE TO3BOJISIOT BBIIOJHUTh BCE OTIEpallUu C T0JI0ca-
MU IPOKPYTKH. DTO:

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

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

[lepBas U3 HUX BO3BpaIllaeT, Yepe3 MOJIsl 3aN0JHEHHOH cTpyKTyphl SCROLLINFO, BCIO HE00XO-
JUMYIO HH(OPMALIMIO O M0JI0CE MPOKPYTKH, a BTOpasi — MO3BOJISIET YCTAHOBUTH HOBbIE 3HAYCHUS
JUIA TIOJIOCHI.

B kauecTBe nepBoro napamerpa 3Tux (pyHKIUI 3aaeTcs JECKPUIITOP OKHA, BJIAJICIOIIETO 0JIO0-
coit mpokpyTku. [Tapamerp £Redraw ycranaBnuBaercs B TRUE, eciii HEOOX0IMMO, YTOOBI
Windows niepeprcoBaiia oJIockl B COOTBETCTBUU C HOBbIMU 3HaueHussMU. [lapamerp £nBar
YKa3bIBAacT Ha TOPU3OHTANbHYIO (SB_HORZ) unu BepTHKaNbHYI0 (SB_VERT) nosocy. Tperuii
napaMerp lpsi asigercs ykasareneM Ha CTpykTypy SCROLLINFO, KoTopas UMEET CIENyIO-
IHAE TOJIA:

cbSize pa3Mep CTPYKTypHI B OaiiTax. Bel MokeTe yka3zarh
cbSize=sizeof (SCROLLINFO) ;

fMask  (uiar, OmpeaesIOMMUi KaKue 13 MoJIei CTPYKTYphI OyIyT 3amoJIHEeHbI. Tak, eciu
fMask=SIF_RANGE, OyAyT 3aIl0JIHEHBI 3HAYCHUs AUAna3oHa MOJIOCH, €CITU
fMask=SIF_PAGE, TO TOJI€ nPage, €CIIH fMask=SIF POS, TO MOJIE nPos. MOXHO KOMOU-
HUPOBATh 3HAUECHUSI, IPUHUMAaeMbIe (parom, i TOro, YTOObI BHIOPATh (MJIM yCTaHO-
BHTH) HHTEPECYIONTYIO HHGOPMAITUIO 32 OJHO OOpaiieHne K (yHKIUH.
nMin  MHHHMAJBHOE 3HAUYCHHE HAra30Ha MOJIOCHI.
nMax  MaKCHMaJbHOE 3HAUYEHUE UAra30Ha MOJIOCHI.
nPage 00beM HH(pOPMAINH, YKIAIbIBAIOIINIICSI HA OJHOU CTpaHMIIE.
nPos  TEKYILEe MOJIOKEHHE OEryHKa. nMin <= nPos <= nMax.
nTrackPos  TEKYIee MOJOXKEHHE OeTyHKa MPU MPOTACKUBAHUN €T0 MBIIIBIO.
[Tpu co3gannm nmonockl Windows, 1o yMOJTYaHUIO, YCTaHABIMBAET MUHUMAJIbHOE 3HAYCHUE
mmana3ona B 0, a MakcuMmansHOE — B 100.
Ecmu Bam Tpebyercst yOpaTh MOJI0CY MIPOCMOTpA Y OKHA, YCTAHOBUTE nMin=0 U nMax=0.
3Ha4YeHne apaMeTpa nPage BIUAET HA pa3Mep OEryHKa IMOJIOCHI, YTO BBl MOYKETE HAOIIOIaTh B
psae coBpemeHHbIX Windows npuinoxeHuil. YToObl 3TOro J0CTUYb B BallleM MPHIIOKEHHUH, pac-
CUMTANTE CKOJIbKO, HAIIPUMEP, CTPOK TOKYMEHTa pa3MenaeTcsl B BUAMMON YacTH OKHA U yCTa-
HOBHTE 3TO 3Ha4YeHHE BbI30BOM SetScrollInfo (). Windows onpeneiauT CKOJIbKO CTpaHUIT
VKJI/IBIBAETCSI BO BCEM JIOKYMEHTE U, B COOTBETCTBUU C OTHM, YCTAHOBHT pa3Mep OEryHKa — ueM
MEHBIIIE pa3Mep, TeM OOJIbIIE HCXOJHBIN JOKyMeHT. ECIi XOTHTE COXpaHUTh IMMOCTOSIHHBIC Pa3-
Mepbl OeryHKa 1pu J1ir000M 00beMe JOKYMEHTA, YCTAaHOBUTE nPage=0.
[Ipexne, ueM nepelTr kK 00pabOTKe COOOIIEHUH MOJI0C MPOCMOTPA, YKaKEM CPEepbl OTBET-
cTBeHHOCTH WindOows 1 IPUIIOKEHHS TIPH MOAJIEPHKKE TTOJI0C TPOKPYTKH.
Cdeprr orBeTcTBeHHOCTH Windows:
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1. YrpaBieHnue J0rukoi paboThl MBIIIH C TOJI0CON MPOKPYTKH.

2. O0ecnieyeHre BpPEMEHHOHN “UHBEpCHM LIBETAa” MPU Ha)KaTHMM Ha KHOIMKY MBIIIK B IOJIOCE
MPOKPYTKH.

3. Ilepemenienre OeryHka B COOTBETCTBUE C TE€M, KaK BHYTPH IOJIOCHI IIPOKPYTKH €ro mepe-
MEILAET M0JIb30BaTEb C IOMOIIBIO MBIIIH.

4. OtnpaBka cOOOIIEHUN MOJOCH MPOKPYTKU B OKOHHYIO MPOIEAYpPY OKHA, COAEPKAILEro mo-
jocy.

Cdepbl OTBETCTBEHHOCTH NMPUIIOKEHUS MO MOAEPAKKE M0JIOC TOKPYTKH:
1. Mannmanu3anus auana3oHa MojaoChl IPOKPYTKH.
2. O0paboTKa cOOOIIEHU MOJI0CH TPOKPYTKH.
3. OGHOBJIEHHE TOJIOKEHUS OETYHKA M0JI0CHI IPOKPYTKH.

Coo011eHus 10JI0C IPOKPYTKH
Windows mocelnaer okOHHOH nponeaype coobmennus WM_VSCROLL (171 BEPTHKaIbHOM I10JI0-
cbl) ¥ WM_HSCROLL (1 TOPU30HTAIBHOM), KOT/Ja II0JIb30BATEIb IEIKACT MBIIIBIO HA I0JI0CE

MPOKPYTKH WK NepeTackuBaeT OeryHok. [lapameTpbl 3THX cOOOIIEHUH:

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

Crnenyer OTMETHUTD, YTO MPHU pabOTE ¢ OKOHHBIMU MOJI0OCAMH MPOKPYTKU NapaMmeTp 1Param
WTHOPUPYETCS, MOCKOIBKY OH UCIOJIB3YETCS MOIbKO JJIS TIOJIOC TPOKPYTKU KaK 3JIEMEHTOB
YIpaBJICHHUS.

st Win32 npunoxeHui Takke clielyeT UTHOPUPOBATH CTapliiee CI0BO apaMeTpa wParam,
MPEACTABIISAIONIET0 3HaYEHUE TTOJI0KEeHHs OeryHKa. Ero Hy)kHO moJtydats uepe3 QpyHKIHno
GetScrollInfo().

OcraBieecs MiIajIiee CJIOBO MapaMeTpa wParam JaHHBIX COOOIEHNH MOKa3bIBaET KaKue Jeii-
CTBUS MBIILIBIO OCYILIECTBIISIIOTCS Ha MOJI0CE MPOKPYTKU. ITOT KOJI OTIEpalluii MOKET IPUHUMATh
CIEAYIOIINE 3HAYEHUS JIJIS1 BEPTUKAIBHOM MOJIOCHI:

SB_TOP CKPOJUIMT K Hadally TOKyMEHTA.
SB_BOTTOM CKpOJUINT K KOHIy JOKyMEHTA.
SB_LINEUP IIPOKPYTKA HA OJTHY CTPOKY BBEPX.
SB_LINEDOWN  IPOKPYTKa Ha OJHY CTPOKY BHM3.
SB_PAGEUP CKPOJUINT Ha OJHY CTPAHMILY BBEPX.

SB_PAGEDOWN  CKpOJUIUT Ha OJHY CTPaHUILy BHU3.

SB_THUMBTRACK MPOTACKHBaHHE OETyHKa MBIIIbIO.
W 3HaueHus a1 TOpU30HTAIBHON MOJIOCHI:

SB_LEFT CKPOJUIMT Ha OJIHY CTPAHHUILY BJIEBO.

SB_RIGHT CKPOJUIMT Ha OJIHY CTPAHHUILY BIPABO.

SB_LINELEFT  IPOKPYTKa Ha OJHY CTPOKY BJIEBO.

SB_LINERIGHT MPOKPYTKa Ha OJHY CTPOKY BIPaBo.

SB_THUMBTRACK NPOTAaCKHBaHHE OETyHKa MBIIIbIO.
AnroputMm 00paboTYMKa MPOKPYTKH JOHKEH BKIIFOYATh OOHOBIICHUE MTOJIOKEHUS TTOJI3YHKA B
COOTBETCTBHUM C HOBBIM 3HAYEHHEM, pacueT 0TOOpakaeMOoi 4acTu JOKYMEHTa U NEPEPUCOBKY
KIIMEHTCKOM 001acTu OKHa.
O06paboTkuK OymeT paboTaTh 3HAYUTEIHHO IPPEKTHBHEE, €CITH BOCIIOIB30BaATHCS (QYHKITUEH
ScrollWindowEx (), IO3BOJISIOLIEH OCYILECTBIATH OBICTPOE EPEMELIEHUE MPIMOYTOJIbHON
4acTH KJIIMEHTCKOM 001acTu B mpejenax OKHa.
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2.9. Co31anue ¥ MCHOJIb30BAHUE MEHIO

3aganue. Co3nath NpUIOKEHHE, IEMOHCTPUPYIOIIEe paboTy ¢ MEHIO IPUII0KEHUSI (OOBIYHBIM U
CHCTEMHBIM), C TAOJHIICH aKceIepaTopoB. B NpriIoeHnn pyu HaXKaTUU Ha JICBYIO KITABHIITY
"MBIIIN" BBIBOJAUTCS KBaJApaT UM OKPYKHOCTh. LIBeT hoHa u Tun n3oOpakeHus BbIOMpaOTCs
IIpY MOMOUIY MYHKTOB MeHIo "LIBeT pona" u "®opma nzodpakenus". Ilynkr "Boixon" ciayxur
IUTsl 3aBepIIeHHs pabOTHl IPUIIOKEHHs. B cucTeMHOe MEHI0 100aBIIsIeTCsl yHKT, IPU BBIOOpE
KOTOPOIro 0TOOpa)xaercst OKHO COOOIeHHUS ¢ MHPOpMAIUEil O MPUIIOKEHUH.

IosicHeHus1 M yKa3aHUsI.

MeHro — 3T0 HanboJee KOHCepBaTUBHAS U, OJTHOBPEMEHHO, HanboJiee BakKHAsI 4aCTh TOJIh30Ba-
TenbCKOTO uHTepdeiica. TpynHo Haiith Windows mpuiioxkeHHe, y KOTOPOro OTCYTCTBYET MEHIO,
— 3TO CUMUTAETCSH “IypHBIM TOHOM Yy pa3pabOTUMKOB.

OOBIYHO BBIJEISAIOT YETHIPE BUAA MEHIO:

1. 'maBHOE MEHIO OKHA WUJTM MEHIO BEPXHETO YpOBHS (fop-level menu). ITO MEHIO TIPEICTABIISIET
c000ii TOPU3OHTATILHYIO CTPOKY, KOTOpasi pacroJio’keHa HETTOCPEACTBEHHO IO/ 3ar0JIOBKOM
OKHA U COCTOWT U3 HECKOJIbKHX JIEMEHTOB.

2. IloameHto (submenu) NOSIBISIETCA MO IIaBHBIM MEHIO IPU BHIOOPE OJTHOTO U3 €ro 3JIEMEH-
TOB.

3. IlnaBaromee mento (floating menu). OHO HE CBSI3aHO C TJIABHBIM MEHIO, M MOKET OBITh CO3/1a-
HO B JIFOOOM MECT€ IKpaHa KaK He3aBUCHMOE BCIUIBIBAIOIICE MEHIO.

4. Y monaBisroniero OOJBITMHCTBA TJIABHBIX OKOH TPUJIOKEHHH B JICBOW YaCTH 3ar0JIOBKa
HaXoAUTCs MUKTOrpamMma. Ll{erqox MBIIIBIO 110 HEH MPUBOIUT K MOSBICHHIO CHCTEMHOTO MEHIO
(system menu), KOTOPOE MOXOKE HA IMTOJMEHIO TJIABHOTO MEHIO NMPHIOKEeHUsI. OOBIYHO CUCTEM-
HOE MEHIO BCEX MPUIIOKEHHUI OJIMHAKOBO, C €r0 TOMOIIHI0 MOYXHO MUHUMHU3UPOBATH WIIN MaK-
CHMH3HMPOBATh OKHO TIPUIIOKEHHS, IEpeMeIaTh ero u npodyee. OQHAKO NPUIOKEHHE UMEET
BO3MOYKHOCTh H3MEHHTH CUCTEMHOE MEHIO, JIOTIOJTHSS €T0 HOBBIMHU CTPOKAMH, WIIN YAAJISS Cy-
IIECTBYIOIIHE.

Bo3MokHBIE COCTOSIHUSI TyHKTOB MEHIO

1. ITpu BEIOOpE TTyHKTA MEHIO, CTPOKA HHBEPTHPYET LBET. DTO MPUMEHUMO K ITYHKTaM MEHIO
BCEX BHUJIOB.

2. ITyHKTBI BCTUIBIBAIOIINX MEHIO MOTYT HAaXOIUThCA B COCTOsTHUU ommeueno (checked), mpu
3TOM cJIeBa OT TEKCTa ITyHKTAa MEHIO BBICTABJISIETCS CHELMabHAs METKA. JTa METKa I03BOJISIET
MOJIB30BATEIO Y3HATH O TOM, KaKHe OMIIMH ITPOTPAMMBI BBIOpaHBI U3 ATOTO MeHI0. [IyHKTHI
[JIaBHOTO MEHIO He MO2ym Oblmb OmMeyeHbl.

3. IlyHKTBI MEHIO MOTYT HAaXOJUTKCS B COCTOSTHUM akmuero (enabled), neakmusno (disabled) n
neoocmynHo (grayed). ImeiiTe B BUy, YTO MyHKTHI, IOMEUEHHBIE KaK aKTUBHBIC MJIM HEAKTUB-
HBIC, BBITJSIIAT JUTS TTOJTH30BATENS OJJMHAKOBO, & HEAOCTYITHBIN ITYHKT MEHIO BEIBOJIUTCS B Ce-
pPOM 1IBETE.

Tonbko npu BeIOOpE akmusHbix TyHKTOB MeHI0O Windows reHepupyeTr cooOIeHusl, TOCTyaro-
e B GyHKIHIO OKHA, COAEPIKAILEro 3TO MEHIO.

WTak, KaKIpIi IMyHKT MEHIO OTIPEICISIETCSI TPEMS XapaKTePUCTHKAMH:

1. BHemHuii BUJI MyHKTa MEHIO, PYTUMU CIIOBAMH — TO, YTO OyZeT 0TOOpPakeHO B MEHIO. DTO
MOXKeET OBbITh TUOO CTpOKa TeKCTa, 1100 rpaduyeckuii, TouHee OUTOBBIN 00pas.

2. ATpuOyT IMyHKTa MEHIO, KOTOPBIN ONPENEIISAET, ABISETCS JIU JaHHBIA MyHKT aKTUBHBIM, HE10-
CTYITHBIM HJIM OTMEYEHHBIM.

3. YHuKanbHbIN YUCIOBON HAEHTUPUKATOP, KOTOPbIi Windows noceuiaeT B (PyHKIIHMIO OKHa,
KOTJIa TI0JIb30BaTEh BRIOMPAET TAHHBIN ITYHKT MEHIO.

CooO11eHus OT IyHKTOB MEHIO
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ITpu BEIOOpE MyHKTOB MeHIO Windows renepupyeT coobnienne WM_COMMAND. Ot1o cooOmeHue
MOJKHO Ha3BaTh COOOIICHNEM IT0JIb30BATEIBCKOT0 HHTEP(Eiica, ITOCKOIBKY OHO MTOCHUIACTCS
BCSIKHI1 pa3, KOT/Ia M0JIb30BaTENb YTO-TO BBIOMPAET, YTO-TO MEHSET U TaK aajiee. B obmiem ciry-
Yae 3TO COOOIICHNE NMEET MapaMeTphL:

WM COMMAND

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

[Tapamerp wEvent uMmeHyeTcsl HOTU()UKAIIMOHHBIM KOJOM WUJIM KOJAOM H3BelieHus. [{is myHk-
TOB MEHIO OH 6cecoa paBeH Hymo. [lapamerp wID — 3TO YHHKAJIBHOE YUCIOBOE 3HAYECHUE, ac-
COLIMMPOBAHHOE C KaXJIbIM 3JIEMEHTOM. B ciiyyae MeHI0, OH COEPKUT UACHTU(PHUKATOP MyHKTA
MeHto. [lapamerp hwndCt1l npexacraBisieT co00i 1eCKpUNTOP OKHA 3JieMeHTa yrnpasieHus. Jis
IIYHKTOB MEHIO OH 6ce20a paBeH NULL.

ITpu BEIOOPE IMYHKTOB CHCTEMHOI'O MEHIO FEHEpUPYETCs cooOmenre WM_SYSCOMMAND, KOTo-
pO€ UMEET TaKue K€ apaMeTpBhl.

HanmomuuMm eme pas, uto coobmenne WM _COMMAND nocTynaeT B QyHKIUIO OKHA, KOTJa ITyHKT
MEHIO yoice gbibpan. OAHAKO pelraeMasl BaMy 3a/1a4a MO>KeT I0TpeOoBaTh 3HAHUSA, KAKOH ITyHKT
MEHIO 8bl0Upaemcs OJIb30BaTeIeM B HACTOSIIIUNA MOMEHT. JlonmycTUM, Bbl XOTUTE JUHAMUYE-
CKU MEHSTh BHEUIHUI BUJ IIyHKTa MEHIO, KOTJIa TI0JIb30BaTellb HABOJAUT Ha HEr0 Kypcop MbILIH.
B sTom cinywae Gpynkuus okHa 10/xHa 00pabareiBaTh coodOmenne WM _MENUSELECT, koTopoe
nocrymaet 10 WM COMMAND U UMEET IapaMeTphl:

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

[Tapametps! Item u hMenu COOTBETCTBYIOT HIEHTU(UKATOPY U IECKPUIITOPY BHIOHPAEMOro
IIyHKTa MEHIO0, a 3HaueHue £Flags colepKUT (uiard COCTOSHUS ATOTO MyHKTA.

Co3znianue riIaBHOTO MEHIO NMPUIIOKEHUS

Jlo0GaBieHre MEHIO K IPOrpaMMe — CPaBHUTEIBHO MpocTas 3a1a4a Windows rnporpammupoBa-
Hus. CTpyKTypa MEHIO I0CTaTOYHO MPOCTO OIpEAeseTcsl B onucaHuu pecypcoB. Kaxaomy
IIYHKTY MEHIO MPUCBAaNBAETCs YUCIOBON uaeHTudukarop. OdecreueHne yHUKaJIbHOCTH HJIEH-
Tu(uKaTopoB OepyT Ha ce0si COBPEMEHHBIE pEAaKTOPhl PECYPCOB, BaM OCTaeTCs NpUIyMaTh
MHEMOHHUYECKHAE HMEHA 5TUM MJeHTH(UKaTopaM, HanpuMep ID EXIT.

Jljig co3aHusl MEHIO TPUMEHSIFOTCS] TPU MEeTO/1a:

1. llabmon MeHro co3aaeTcst B (paityie pecypcoB MPUIIOKEHHS, a 3aTE€M 3arpy’KaeTcs Mpu COo3/1a-
HUU TJIABHOT'O OKHA MPUJIOKEHUSA. ITOT CIOCO0 MOJXOAUT [yl CTATUYECKUX MEHIO, HEMEHSIIO-
LIUXCS WM HE3HAUYUTEIbHO MEHSIOIIUXCS B IIpoLiecce paboThl IPOrpaMMBbl.

2. MeHto 6e3 ma010Ha co31aeTcsl AMHAMUYECKH TOJBKO Ipu noMouu ¢pyHkuud Win32 API.
OTOT c1ocob MOAXOAMT JUIsl IPUIIOKEHUH, CYIIIECTBEHHO MEHSIOIUX BHEIIHUN BUJT MEHIO, KO-
rjaa pazpadoTarh MOAXOASIINN 1a0J0H 3apaHee He MPECTABIIAETCS BOSMOKHBIM.

3. [[Ta610H MEHIO MOATrOTaBIMBAECTCSI HETIOCPEICTBEHHO B OTIEPAaTUBHOMN MaMSTH U C IIOMOIIbIO
CHelHaIbHbIX (PYHKIMH MOJKII0YAETCS K MPUIIOKEHHIO.

Mpl, IperMyIIeCTBEHHO, Oy/1eM HCII0JIb30BaTh NEepBbIi criocol. Kak Obl10 ckazaHo, mpexie
YeM MOJKIYUTh MEHIO K IIPUII0KEHUIO, €0 HY)KHO 3arpy3uTh U3 pecypcos. [locnenoBareins-
HOCTbH JEMUCTBUHA MOKET OBITH TAKOM:

HMENU hMenu = LoadMenu (g hInst, “Main Menu”);
HWND hiWnd = CreateWindowEx (
WS_EX_OVERLAPPEDWINDOW,
szClass, szTitle, WS OVERLAPPEDWINDOW,
0o, 0, 100, 100,
NULL, hMenu, g hInst, NULL);
if (!hWnd) return -1;
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3aMeTuM, YTO NP yKa3aHUH PECYpPCOB MPUIIOKEHUS Yallle UCIOJIb3YIOTCS YUCIOBbIE 3HAUCHUS,
UJIEHTU(QUIUPYIONIME PECYPCHI, @ HE CTPOKOBBIE Onucanus, Hanpumep, IDR_ MAIN MENU. B
ATOM CIIy4ae clieAyeT UCIO0Ib30BaTh Makpoc MAKEINTRESOURCE () uist mpeoOpa3oBaHus
uaeHTUPUKaTOpa pecypca B CTpoKoBoe onucanue. [Ipumep 3arpy3ku MEHIO BBITJISAUT TaK:

HMENU hMenu = LoadMenu (g hInst,
MAKEINTRESOURCE(IDR_MAIN_MENU));

O06paboTynK COOOIIEHUI MEHIO HECTIOKEH U MOXKET BBITJISIETH CIEIYIOUIUM 00pa3oM:

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

}

return 0; }

OyHKUMHU U1 pabOThl C MEHIO
1. Ecu okHO hWnd npuiioskeHHsl UMEET INIaBHOE MEHIO, TO MOJYYUTh €r0 AECKPUIITOP MOXKHO
C IOMOIIBIO0 (PYHKIUU

HMENU hMenuMain = GetMenu (hWnd) ;
3aTeM MOYHO MOJYYUTh IECKPUITOPHI BCEX MOJIMEHIO, BbI3bIBAS (DYHKIUIO

HMENU hSubMenu = GetSubMenu (hMenuMain, nPos);
3neck 1enoynciieHHoe 3HaueHre nPos u3Mensercs ot 0 1o nMenu-1, riae nepemeHHas nMenu
0003HaYaeT KOJUYECTBO MOJMEHIO. Y3HATh 3TO 3HAYEHUE MOKHO C IIOMOIIBIO0 YHUBEPCAIbHON
GbyHKIIUN

nMenu = GetMenultemCount (HMENU hMenu),
KOTOpasi BO3BpAILlaeT KOJIMYECTBO 3JIEMEHTOB B J17000M MEHIO, @ HE TOJIBKO B IJIABHOM.
2. J1nst moaHOM 3aMEeHBI MEHIO Y IJ1aBHOTO OKHA IMPUJI0KEHUS HY’)KHO BOCIIOJIb30BaThCs (PYHKIIU-
el

BOOL SetMenu (HWND hWnd, HMENU hMenuNew),
KOTOpas II03BOJIIET IPUKPENNUTE K OKHY hWnd HOBOE MEHIO ¢ IeCKpUnTopoM hMenuNew.
B sTom cityuae “ctapoe” MeHI0 TpeOyeTcsi pa3pylIuTh BbI30BOM (DYHKITUH
DestroyMenu (hMenu) . Eciu e MEHIO IPUKPEIUIEHO K OKHY IIPU CO3/IaHUH MTOCIEIHETO
(cM. mpumep npeabAyIero myHkra), Windows aBToMaTH4eCKH pa3pyILIUT TAKOE€ MEHIO MU 3a-
KpPBITUH OKHA.
3. U3MeHUTh cOCTOSTHUE MMYHKTa MEHIO C UAEHTU(UKATOPOM uID MOXKHO C IOMOIIbIO BHI30Ba
byHKIIUH

EnableMenulItem (hMenu, uID, uEnable);
[Tapamerp uEnable MOXET NIPUHUMATh OJIHO M3 CIEIYIOIIMX 3HAYCHHM:
MF DISABLED (HenocTynHO), MF _ENABLED (aktuBHO) nii MF _GRAYED (HEZOCTYIIHO M
OTMEYEHO CEpPhIM IIBETOM). ITO 3HAUYEHHUE TOJDKHO OBITh 00BETMHEHO C KOHCTAHTOU
MF BYCOMMAND, eciu napamerp uID 3agaeT naeHTHu(UKATOP MEHIO, THOO C KOHCTAHTOM
MF BYPOSITION, cciii ulD 3a1aeT HOMEp IO3HUIMHU B MCHIO.
4. Ecnu Bbl U3MEHSIETE COCTOSTHUE KAKOTI0-TM00 MyHKTA 21a6H020 MeHlo OKHa hWnd, To cienyer
BBIIIOJIHUTD [IEPEPUCOBKY MEHIO BBI30BOM (DYHKIIMH

DrawMenuBar (hWnd) ;

[TepepucoBbIBaTH MOMEHIO HE TpeOyeTcs, MOCKOJIbKY 3TO aenaeTcss Windows aBToOMaTHYeCKH
IIPU Ka)KJIOM BBI30BE MOIMEHIO.
5. [Iporpammuslii uaTEepdeiic Win32 conepkuT ABe YHUBEPCAIbHbIE (PYHKIIMI

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

BOOL SetMenultemInfo (HMENU hMenu, UINT ultem,
BOOL fByPosition, MENUITEMINFO* pMI)
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nepBasi U3 KOTOPBIX BO3BPAIIAET MMOJIHYI0 HH(OPMALIUIO O ITYHKTE JII000r0 MEHIO, @ BTOpast —
MO3BOJIIET COBEPIIUTH BCE HEOOXOMMBIE OTIEPALIMH C 3TUM ITyHKTOM. [lapamerp ultem sBis-
eTcs MO3UIMEH B MEHIO, €CITH TIEPEeMEHHAs £ByPosition HMEET HEHYJIEBOE 3HAUCHHE, JTHOO
UACHTU(PHUKATOPOM — B IPOTUBHOM cilydae. McuepripiBaroiee ornucanue moJieii CTpyKTyphI
MENUITEMINFO Bbl MOXETE HalTU B JI1000M cripaBouHoi cucteme no Win32 API.

2.10. Inasiorosasi naHeJb KaK rJ1aBHOE OKHO IPHJIOKEHHS

3aganue. Co3naTh NpUI0KEHHE, KOTOPOE B KAUECTBE INIABHOI'O OKHA MPUIIOKEHUS UCIIOJIb3YET
JMAJIOTOBYIO IIaHEJIb, BBHIOJIHAIOIIYIO (PYHKIMU MPOCTEHIIETr0 KaJbKyIsATOpA.

IlosicHeHus1 M yka3aHus.

CrnenyoomuM IOCIE MEHIO, YaCTO HUCIOJIb3YEMBIM PECYPCOM MPUIIOKEHUS, IBISETCS IUAJIOT.
[IpakTruecku mob0e cranAapTHOE npuiioxeHue Windows UCrosb3yeT AUaaoTroBble aHEIH.
OpHako BHauaje ciaeayeT pacCMOTPETh COCTABJISIONINE KOMIIOHEHTHI IMajOr0B — 3JIEMEHThI
yIpaBJICHUS.

B Windows nipeponpenenex menbii psij pa3JIMuHbIX 3JIEMEHTOB YIIPABJICHUS, TAKUX, KaK KHOTI-
KU, PEIaKTOPbl TEKCTOB U CIUCKHU U IIpoyee. DTH 3JIEMEHTHI YIIPABJICHUS UMEHYIOTCS I0UEPHHU-
MU OKHamu yrpasienus (child window control). Bce onu co3znatorcst Ha 6a3e mpenornpeaeieH-
HBIX KJIaCCOB, HO Pa3pabOTUMK MOKET ONPEAEIUTh U COOCTBEHHBIE KJIACCHI IOUEPHUX OKOH,
3aperucTpUpoBaB UX IpU noMoiu QyHkiuu RegisterClass ().

BcnomunM, 4TO 0YEpHEE OKHO, BO-NIEPBLIX, onpeaensercsa ctuieM WS_CHILD u 6cez0a pac-
10JIAralo0TCsl Ha OBEPXHOCTU POJUTENIBCKOTO OKHA, KaK Obl “npuiunas’ K Hemy. Bo-BTOpBIX,
IIpH JIF00OM MEepEMEIIEHUH I0UePHEE OKHO HUKOTAAa HE BBIXOJUT 3@ TPAHULIbl POJIUTEIHCKOTO
OoKHa. PouTenbckoe OKHO MOXKET COJEpKaTh HECKOJIBKO 3JIEMEHTOB YIpaBJIeHUS, KOTOpbIe Oy-
IyT MepeMeIIaTbCs BMECTE C OKHOM-POJAUTEIIEM.

YT0oOB! pOAUTENHCKOE OKHO pa3inyajio JOUYEepHUE OKHA, TOCIEIHUE J0KHBI UMETh YHUKAb-
HBIM UJIEHTU(UKATOP U YHUKAJIbHBIN 1ECKPUITOP OKHA.

Wtak, 1ocTaTouHO IPOCTO CO3/4aTh HY)KHBIE JOUEPHUE OKHA, YKa3aB UX pa3Mephl, pacloioxKe-
HUE U HEKOTOophle apyrue aTpulyThl. [locie sToro npuiiokeHre MoxeT B3auMOIeHCTBOBATh C
3JIEMEHTaMU YIIpaBJICHUs, [IepelaBas UM U MOJIydasi OT HUX pa3yinyHble cooOuienus. [lpu stom
KaXKJIbIH JIEMEHT YIIPaBJICHUS CaMOCTOSITENIbHO 00padaThIBaeT COOOIEHUS MBIILIN U KJIaBUATY-
PBI U U3BEIIAET POJUTENBCKOE OKHO O TOM, YTO €0 COCTOSIHUE U3MEHUIIOCh. B 3TOM cityuae
JI0YEpHEE OKHO CTAaHOBUTCS JUIsl POAUTEIHCKOIO OKHA YyCTpOcTBOM BBOAA. [Ipu 3TOM OHO MH-
KaIcyJaupyeT ocoOble IeHCTBUS, CBI3aHHbIE C TpaUUeCKUM IPECTaBIEHUEM OKHA Ha SKpaHe,
peakiueil Ha T0JIb30BaTENbCKUI BBOJI, U U3BEIICHUSI IPYroTO OKHA IIPH BBO/IE JTF000M HHOP-
Manuu. [Tpunoxxennro HeT He06X0AMMOCTH OECITOKOUTHCS O JIOTHKE 00paOOTKU MBIIINA STUMHU
OKHaMHU, WIH O JIOTUKE UX OTPUCOBKU. Bce 310 BXoauT B 30HYy oTBeTcTBeHHOCTH Windows, a
BCE, UTO OCTAETCS NMPHIIOKEHHIO — 3TO0 00padaTeiBaTh cooOmenne WM _COMMAND. Dtum c000-
LIEHUEM JI0YepHUE OKHA UHPOPMUPYIOT OKOHHYIO IPOLIETYPY O Pa3IMUHbIX COOBITHSIX.

Win32 API conep>xut HOBbIE 3JIEMEHTHI YIIPaBICHUSI, KOTOPbIE UCIIOJIBb3YIOT COOOIICHHE

WM _NOTIFY s U3BCUICHUS POAUTCIIBCKOTO OKHA.

Co3znanue CTaHIAPTHBIX YJIEMEHTOB YIIPABJICHHUS

JlnHAMHYeCKH — BHE 11a0JIOHA — CO3/1aTh CTAHIAPTHBIN AJIEMEHT YIIPABJICHHUS MTPOIIE BCETO C
nomoIbio pyHknnn CreateWindow (), UCIIONB3Ys OJAMH U3 TPEIONPEACIICHHBIX KIaCCOB:
“button”, "edit”, “static”, “listbox”, “combobox” u “scrollbar”.
Hampumep, KHOITKY MOYKHO CO3/1aTh TaK:

HWND hWndBotton = CreateWindow (
“button”, “Ormena”,
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dwStyle, x, y, nWidth, nHeight,
hWndParent,

(HMENU) nIDctrl,

g_hInst, NULL) ;

[Tapamerp nIDctrl — ynucIOBOM HICHTUDUKATOP OKHA. )1 KaKI0TO CO3aBaeMOro J04YepHe-
ro OKHa HE0OXO0IMMO OTPEJEIUTh COOCTBEHHBIN YHUKAIbHBIA HAeHTHQHKaTOp. Poaurensckoe
OKHO OyJIeT pa3iuJaTh JIEMECHTHI YIIPABJICHHUS 10 3TOMY ITapaMeTpy, IoJTydasi COOOIICHHE

WM _COMMAND ot 6cex J04epHHX OKOH. Jleckpuntop hWndParent — 310 onucarens poau-
TEJILCKOr0 OKHA.

Kpome Toro, Hy’)kHO yKa3aTh KOHKpPETHBIE TTapaMeTpbl cTIE dwStyle co3aaBaeMoOro okHa Jiis
0oJiee TOYHOTO OTNpECIICHUS BUIA M CBOMCTB KaXKJIOTO M3 3JICMCHTOB YIIPaBICHUS.

OKOHHBIC HpOIIGI[ypBI JJIA CTaHI[apTHI)IX 3JICMCHTOB praBJ'IeHI/ISI y>1<e BKJIFOUCHBI B COCTAaB ﬂz[pa
Windows. OHu He0OX0AUMBI 17151 00pabOTKU COOOIICHHUI TEX JOUYEPHUX OKOH, KOTOPBIE CO3/1a-
HbI Ha OCHOBE TIEPEYNCIICHHBIX KJIACCOB.

Paspymienue 351eMeHTOB ynpaBieHUs

[Ipu HEOOXOAMMOCTH CO3JJaHHBIN AIEMEHT YIPaBJICHUS MOXKHO YAAJIUTh QyHKIHEH
DestroyWindow (). OnHako NOMHUTE, TP pa3pylIEHUH POJUTEILCKOr0 OkHa, Windows
cama yoansem BCE €ro JOYEPHUE OKHA.

OyHKUMHU U1 pabOThI € AIEMEHTAMU YIIPaBJICHUS
Bo3biBas pynxiun Win32 API, MOXHO AMHAMHUYECKU NEpPEMEIATh JIEMEHThI yIIpaBJIeHMUs,
JieNlaTh UX aKTUBHBIM MJIM HEAKTUBHBIM, CKPbIBaTh WK, HA000POT, 0TOOpa)KaTh B OKHE.
[lepemecTUTh JIEMEHT YIIPaBJICHUs BHYTPU POJUTEIBCKOTO OKHA MOKHO C TIOMOIIBIO (PYHKIIUU
SetWindowPos (). Ota ¢pyHKLHS ONpesesieT HOBOE PACIOIO0KEHUE U pa3Mepbl OKHA B CH-
CTEME KOOPAWHAT, CBA3aHHOM C POJUTEIBCKUM OKHOM.
BOOL SetWindowPos (HWND hWnd,
HWND hWndInsertAfter,
int X, int Y, int cx, int cy,
UINT uFlags)
Kpowme Toro, nannas ¢GpyHKIMS IO3BOJISIET MAHUITYJIUPOBATh, TAK Ha3bIBAEMbIM Z-TIOPSIKOM
OKOH. JTa 3a7]aya CTAHOBUTCS aKTyaJIbHOM, KOTJIa Ha IOBEPXHOCTU POJUTENIHCKOTO0 OKHA pacio-
JIaraeTcsi HECKOJIbKO MEePEKPhIBAIOIIMXCS J0UEPHUX OKOH, ¥ OJTHO OKHO HY)KHO “yOpaTh’ MOJ
Jpyroe, Ujiu Ha000POT — BBIBECTU €r0 HA MEPEIHUN IIJIaH.
OyHKIMSA
BOOL EnableWindow (HWND hWndChild, BOOL bEnable)
nenaet okHo hWndChild nubo akTUBHBIM, eciii BTOpoii napameTp TRUE, 1100 HEJOCTYIIHbIM,
ecii bEnable paseH FALSE.
OyHKIMSA
BOOL IsWindowEnabled (HWND hWndChild)
MPOBEPSIET aKTUBHO JIK OKHO hWndChild B HacTOSUII MOMEHT.
O yHKIMSA
BOOL ShowWindow (HWND hWndChild, int nCmdShow)
MIO3BOJISIET CKPBITh (nCmdShow=SW_HIDE) UJIM BHOBb OTOOPa3UTh (nCmdShow= SW_SHOW) OKHO
hWndChild Ha HOBEPXHOCTH POJAUTEILCKOIO OKHA.
VYkaxeM eliie JBe BcriomorarenbHble GyHKIMU. OJIHA U3 HUX JAaeT BO3MOKHOCTD Y3HATh Jie-
CKPHUITOP J0YEPHEro OKHA, 3Hasl €ro 1eJIOYUCIEHHOE 3HaUeHue uaeHTudukaropa nID:
HWND GetDlgItem (HWND hWndParent, int nID)

a BTOpas, oOpaTHasi IepBOi — BO3BpaIllaeT UACHTU(PUKATOP JOYEPHErO OKHA 10 €r0 U3BECTHOMY

JECKPUIITOPY hiWndChild:
UINT GetDlgCtrlID (HWND hWndChild)
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XO0Ts 4acTh “Dlg” B UMEHAX ATUX (PYHKIMH OTHOCUTCS K OKHAM JMajora, Ha cCaMOM JIeJe — 3TO
(GbyHKIMH 00ILIer0 Ha3HAYEHUS.

CooO1eHust J0YEPHUX OKOH
Ecnu crangapTHBIN 371€MEHT yIpaBieHHs] H3MEHSET CBOE COCTOSIHUE, TO (DYHKIIUS POAUTENb-
CKOI'0O OKHa IoJIydaeT coodnienne WM _COMMAND co CIeAyIOIIUMH apaMETPaMHu:

WM_C OMMAND

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

Koa yBenomiienuss nEvent — 3T0 IONOJHUTENBHBINA KO, KOTOPBIA JOYEPHEE OKHO HUCIOIb3YET
JUTSl TOTO, YTOOBI COOOIIUTE POAUTEIILCKOMY OKHY 00Jiee TOUHbBIE CBEJIEHUS 0 cooOmennu. Kon-
CT&HTH;HHCHTH@HHHPYKHHHGpaSHHQHBKEKOHLIyB@HOMﬂeHHH,OHpeﬂeﬂeHBIBSaFOHOBOqHHX
(aiinax Windows 1 HIMEIOT COOTBETCTBEHHO clefyomue npepuxcel: BN — “button”, EN_ —
“edit”, LBN _— “listbox”, CBN_ — “combobox” n SB__ — “scrollbar”.

[Tapamerp nIDCtrl — 3TO YHHKAJIHFHOE YHCIOBOE 3HAYCHUE, KOTOPOE YKA3bIBACTCS IIPU CO3/1a-
HUM 3JIEMEHTA YIIPaBJICHUSI.

[Tapamerp hwndCt1 npezacraBisieT coO0i TECKPUIITOP OKHA JIEMEHTA yIPaBICHUS.

Coo011eHust poIUTENHCKOI0 OKHA IOUEPHUM OKHAM

PopuTenbckoe OKHO MOKET TepeiaBaTh COOOIICHUS JOYSPHIM OKHaM, B OTBET Ha KOTOPBIE 3TO
no4yepHee OKHO OyZeT BHIMOJTHSTE pa3indHble neiictBus. [lepenats MokHO Kak 0OBIYHOE OKOH-
Hoe coobmienue (¢ npegukcom WM ), Tak M cienu(uUIEcKue Ui KaKI0T0 THIIA SJIEMEHTA
yrpasiieHUs. KOHCTaHTHI, HACHTU(HUIUPYIONINE Pa3IMYHbIe COOOUICHHS [T JOYSPHUX OKOH
yIIpaBJICHUs, ONIPEAEIICHBI B 3ar0J10BOUHBIX (haiinax Windows U HUMEIOT COOTBETCTBEHHO CIIETy-
romue npegukcel: BM _ — “button”, EM_ —"edit”, LB_ — “listbox”, CB__ — “combobox”.
Hamomanm, 4to cymecTByeT ABa crocoba nepeaayn CoOOIeHUH.

ACHHXPOHHBIH CITOCO0 — ATO 3aIUCh COOOIICHUS B 04epe s Mpuiioxerns. OH OCHOBaH Ha UC-
nojp3oBaHuu QyHKIIMM PostMessage (). Ota QyHKIUA MOMEIIAET COOOIICHUE B 0Uepe/ib
COOOIIEHMI [T OKHA, YKa3aHHOTO B MTapaMeTpax, ¥ cpa3y ke BO3BpalaeT yrnpasieHnue. [1ozxe
(acHHXPOHHO TI0 BPEMEHH) 3alMCaHHOe MpH oMoy GyHKIH PostMessage () cooOmieHue
Oyznet BeIOpaHO ¥ 00pabOTaHO B IIUKIIE 0OPaOOTKU COOOIICHMIA.

CUHXpOHHBIN CIIOCO0 — 3TO HEMOCPEICTBEHHAS Iepeada cooOmeHns (GyHKINN JOYEPHETO OK-
Ha, MUHYS 04€pe/ib COOOIIEHU. DTOT MeTO1 peanu3yercsa Gpynknueii SendMessage (). B
OTIMYME OT npeapaymeil pyaknnn, GpyHknus SendMessage () BBI3BIBACT OKOHHYIO IIPOIIe-
Iypy ¥ BO3BpAIaeT yIpaBIeHHE TOJHKO MOCTE BBIX0AA U3 (DYHKIIUU JOYEPHETO OKHA.

JUi1st 5IEMEHTOB YIPaBICHHUS CHHXPOHHBIN CIIOCO0 SBIISIETCSI OCHOBHBIM, UTO ITOT4EPKUBACTCS
HanuuueM B Win32 API cnenuanbHo 11 3TOr0 npeJHa3HauyeHHOro BapuaHTa (QyHKIHUU
SendMessage ()

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

KOTOpasi OTIpaBJysieT coodIeHne Msg nouepHemMy OkHy ¢ uaeHTudgukaropom nIDitem, pac-
II0JIOKEHHOMY Ha pOIUTENLCKOM OKHEe hWndParent.

PacmmpenHoe yrpaBieHne T09epHUMA OKHAMH

PaccMoTpuM 3Ty BO3MOKHOCTB Ha IIPUMeEpE PElIeHuUs 3a1a4i 00 M3MEHEHUH 1BeTa (hoHa dJie-
MeHT ynpasienus. Koraa anement ynpasieHus: cOOMpaeTcss OTpUcoBaTh CBOIO padbouyro 00-
JacTh, OH MOCHUTAET MPOIIEIyPe POAUTEIHCKOTO OKHA COOTBETCTBYIOIIEE COOOIICHNE C TPEPHK-
com WM_CTLCOLOR (nanpumep, 11 EditBox 310 coodmenne WM _CTLCOLOREDIT). Ponu-
TEJBCKOE OKHO Ha OCHOBAHHMH TOW MHPOPMAIIMKA MOKET U3MEHHUTH LIBET, KOTOPBIH OyIeT uc-
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MOJIb30BaH B OKOHHOW MPOIEAYpPE JOUYEPHETO OKHA IPU PUCOBAHUU. B UTOTE pOAUTENBCKOE
OKHO MOXET ynpaBJ'ISITB IIBE€TaMHu CBOUX I[OLIepHI/IX OKOH.

B03BpamaeMHM 3HAYCHUCM JIA COO6HI€HI/II71 WM CTLCOLOR. .. ABJICTCA éecxpunmop Ha KHUCThb
hBrush.

OKOHHBIE MPOIIeIYPhl FTTIEMEHTOB YIIPABICHUS
Kak yxxe oTmeuanoch, yHKIUN OKOH 3JIEMEHTOB yIpaBlieHus HaxosaTcs B siape Windows. Of-
HAaKo y pa3paboTurKa UMEETCSl BO3MOKHOCTh HOJYYUTh a/Ipec 3TOM OKOHHOW MPOLEeyphl € MO-
MoIpl0 GpyHKIMN GetWindowLong (), s KOTOPO# B Ka4eCTBE BTOPOTO MapameTpa HUCIOJIb-
3yeTcst uaeHTH(uKarop GWL WNDPROC. C nomomipio ke pynkuunu SetWindowLong ()
MOHO HE TOJIKO MOJYYHUTh aJpec OKOHHOM MpOoLEeAyphl 3JIEMEHTA YIIPABICHUS, HO U YCTaHO-
BUTb HOBYIO OKOHHYIO IIPOLEAYPY Ul HEr0. DTOT OYEHb MOLIHBIN pueM uMeHyeTcst window
subclassing. OH TTO3BOJISIET NOTMOJIHATH KOJI CTAHIAPTHOW OKOHHOM MPOIIEAyphl HOBBIMU BO3-
MOXHOCTSIMM, IPYTHMHU CIOBaMH, “BJIe3Th” B CYILECTBYIOLINE BHYTpH siipa Windows OKOHHbIE
npoueaypsl, 00padboTaTh HEKOTOPBIE COOOLIEHUS CIELUPUUIECKUM JUTsl PUIOKEHUS CIIOCO00M,
a BCE OCTaJbHBIE COOOIIEHUS OCTABUTh JJIs MPEXHEH OKOHHOM mpoueaypsl. Hanpumep, HeoO-
X0IMuMo co31ath dneMeHT EditBox, koTopslii mpeaHazHaueH it BBOJIa TOJIHKO BEIIECTBEHHBIX
yucen. [locnenoBaTeabHOCTh BaIUX ACHCTBUN JOJDKHA OBIThH CIICIYIOIICH:
1. OOBABUTH INI00ANBHYIO IEPEMEHHYIO, KaK yKa3aTellb Ha CALLBACK (DYHKLIHIO

static WNDPROC OldEditWindowProc;

VYkazaTenb 01dEditWindowProc OyJIET UCIOJIB30BAH JIJIsl TTOTYYCHHS aJpeca OKOHHBINA MPOIETy-
pBI cTaHAapTHOTO AieMenTa ynpasienus EditBox. [lpumenenue riobanbHoro kiiacca namsiTu
O0OBSCHSIETCS TEM, YTO MCIOJIB30BATh €T0 MPUACTCS B Pa3IUYHBIX 00padOTUNKAX.
2. B 06paboTurike WM_CREATE poaMTENbCKOTO OKHA CO3MAETCs SIEMEHT yNPaBIICHHUS, JJOITy-
CTUM MMEIOIIHH TeCKpUNTOp hedit. [locie 3Toro, Hy)kKHO MOXY4YUTh aJpec “cTapoil” OKOHHBIN
MPOTEAYPHI VTSI hEdit
OldEditWindowProc = (WNDPROC)GetWindowLong (
hEdit, GWL_WNDPROC) ;
1 YCTaBUTh “HOBYIO” (DYHKIIMIO OKHA NewEditWindowProc
SetWindowLong (hEdit,
GWL_WNDPROC, (LONG)NewEditWindowProc);
3. HoBast okoHHas mpolierypa, KOHEYHO K€, sSBJseTcsa PyHKIHrer oOpaTHOTO BRI30BA U OIpeEe-

JSieTCsl CIEAYIOIUM 00pa3oMm:

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

switch (uMsg) {
// Bamm 0OpaboTUMKM
case

case WM DESTROY
// npu paspyleHuM sJIeMeHTa yNpaBJIeHUS
// HYXHO BOCCTAHOBMTL CTAaPHI ampec.
SetWindowLong (hEdit, GWL_WNDPROC,
(LONG) OldEditWindowProc) ;
}

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

}

OOparute BHUMaHHUE HA TO, YTO 00pabOTKa IO YMOIYAHHIO JJI IOIMEHEHHOW OKOHHOM TTpOoIIe-
JIypBI BBITIONHAETCS ¢ NTOMOIIBI0 CallWindowProc (), a He DefWindowProc ().

2.11. MoaaabHBII M1 HEMOJAJbHBIN JUAJIOTH
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3aganue. Co3nath NpUIOKEHHE, T03BOJIAIONIEE BEIBOAUTH JUarpaMMy. 3HaAUE€HUSI U3MEHSIFOTCS
TIPH TOMOIIY MOJAJIEHOM TAJIOTOBOM IMaHeNH, KOTOPast MOSBISIETCS IPY HAKaTUHM HA KIIABHUIITY
'V'. Haxxatue Ha kinaBuiry 'C' BBI3bIBAET MOSBJICHUE HEMOAAIBHOM TNAJIOTOBOM MaHEIN H3MEHE-
HUS I[BETA PHCYHKA.

IosicHeHus1 M yKa3aHUsl.

Kpome 0cHOBHOI0O OKHa NMPUIIOKEHUS, KOTOPOE UMEET CTPOKY 3aroJioBKa, MEHIO U CBOE CO0-
CTBEHHOE COJIEpKaHMs, i1 0OMeHa nH(opMalnen ¢ mojib3oBareaeM HanboJiee 4acTo mpume-
HSIFOTCS TUAJIOTOBBIe OKHA. C TOYKM 3pEHUs TOJIb30BaATENs, TIIaBHAs OTIIMYUTEIbHAS YepTa JHa-
JIOTOBBIX OKOH 3aKJIFOYAeTCsl B TOM, YTO OCHOBHOE OKHO CYILIECTBYET Ha MPOTSXKEHUU BCel pa-
OOTBI IPUIIOKEHHS, B TO BPEMs KaK JHAJIOTOBBIC OKHA 110 CBOEH MpUpo/ie 00Jiee HEMOCTOSHHBI
1 TpeOyIOTCS TOJIBKO Ha BpeMsi 0OMeHa JaHHbIMU. Ho 3T0 He riaBHOE pa3inyre MeXy OCHOB-
HBIMH U JIAAJIOTOBBIMU OKHAMHU. B I€HCTBUTENIFHOCTH CYIIECTBYIOT MPUIIOKECHUS, UCTIOTH3YIO-
IME JUAJIOTOBBIC TAHETN KaK OCHOBHBIC OKHA, T.€. THAJIOTOBBIC OKHA MOTYT OCTaBaThCsl BUIM-
MBIMH Ha MPOTSHKCHUH BCETO CYIICCTBOBAHMS MPUIIOKEHUS.

Kaxxnoe nuanoroBoe 0KHO 0OBIYHO COAECPKUT HECKOJIBKO IEMEHTOB YIIPaBJICHUsI, KOTOPbIE
SIBIISIFOTCS TOYEPHUMHU OKHAMH I10 OTHOIIIEHUIO K JIUAJIOTY, a AUAJIOT, SBIISSCh BPEMEHHBIM OK-
HOM I10 OTHONICHHUIO K OCHOBHOMY OKHY, ITO3BOJISIET TIPOBOIUTH OOMEH TAHHBIMHU MEKIY ITOJIb-
3oBaresneM U npusoxenueM. CyiecTByeT Heckosbko QyHKui Win32 API, koTopeie moMoraroT
B KOHCTPYHUPOBAaHUH, OTOOPAKEHUH U YIPABICHHH COJICPKUMBIM JIHAJIOTOBBIX OKOH. Pa3paboT-
YHKaM MPHJIOKEHUH 0OBIYHO HE HY)KHO 3a00THTHCS O PUCOBAHUU DIIEMEHTOB YIPABICHHS UITH
00 00paboTke COOBITHI TTOJIH30BATEIBCKOTO HHTEP(DElica, TOCTATOYHO COCPEAOTOUNTRCS Ha
caMoM oOMeHe TaHHBIMHU MEXKIY JIEMEHTAMH YIIPABICHHS THATIOTOBOTO OKHA U MPHIIOKEHUEM.

Co3nanue mabioHa auanora

JIJIss KOHCTPYHUPOBAHUS BHEITHETO BUJIA JTUAIIOTOBOM IMaHEIN OOBIYHO MCIIOIB3YIOT JIBa crioco0a:

— MEPBBIA CcIOCO00 pa3MEIICHHs YIEMEHTOB YIIPABIICHUS MPE/IIoiaracT UCIOJIb30BaHUE CITCITH-
QIBHOTO PEaKTOPa JTUAIOTOB. DTOT PEIAKTOP IMO3BOJIICT OTOOPA3UTH IUAJIOTOBYIO ITAHETh U
COXPAaHHThH €€ TEKCTOBOE OINMMCaHWe B (aiilyie pecypcoB MPIIIOKEHU. Takol IMOIX01 IPH CO-
3JaHUU OIUaJIOTOB HpI/IJ'IO)KCHI/Iﬁ HOCUT 3aYaTKH BI/I3yaJ'H)HOFO HpOFpaMMI/IpOBaHI/Iﬂ, Koraa
BHCIHHI/II\/’I BUO U ITIOBCIACHUC HpI/IJ'IO)KCHI/ISI OHpC)IeJ'IS{eTCSI C ITIOMOIIIBIO Fpa(i)I/I‘IeCKI/IX Cpe}lCTB
MIPOEKTUPOBaHUs 0€3 TPaJMLMOHHOTO MPOrPaMMUPOBAHUS HA KaKOM-JIHOO aaropuTMuye-
CKOM SI3BIKE;

— BTOpO¥ croco0 MmpearoiaraeT co3JaHue madioHa AUAIOTOBOM MaHEeIH B OTICPATUBHOM Ta-
MSATH BO BpeMs pabOTHI MPUIOKEHUSA. DTOT CIIOCO0 OoJiee CIOKEH M HMCIIOJIb3yeTCs MCHEe
qacTo, O6BFHIO TOJIBKO B TEX C.]'Iy‘IaSIX,j Koraa BHeH]HHﬁ BU/ HHaHOFOBOﬁ IIAHCJIIN HCJIb3s
OTIPEJICITUTE Ha ATAIle CO3TaHMS MPUII0KCHUS.

@yHKIMSA quanora

Juanorosas nporuenypa uin GyHKIUs quanora 00padaTeiBaeT COOOIIECHMS, TIOJIydaeMble OKHOM
muanora. OHa HaMmOMHUHAET OOBIYHYIO OKOHHYIO MPOIEAYPY, HO HACTOSIICH OKOHHOM MPOIIEy-
pOI\/’I HE SABJISICTCA. HaCTOSIHIaSI OKOHHas mnpoucaypa nmaHejin Juajiora HaxoJQuTcCsa B AApe
Windows. OTa okoHHasl mpolieiypa BbI3bIBAECT TUAIOTOBYIO MIPOLIETYPY NPUIIOKEHNUS, IepeiaBas
il OOJIBIIMHCTBO COOOIICHHS, KOTOPBIE TIOJyJaeT cama.

[Ipocteitmas auanorosas nporueaypa DIgProc mist MoganbeHOT0 Ariaiora uMeeT CIeayroIui
BHU/:

BOOL CALLBACK DlgProc (HWND hDlg, UINT message,
WPARAM wParam, LPARAM lParam)
{
switch (message) {
case WM INITDIALOG:
// vHULManM3auyus SJIEMEeHTOB yNpaBJIEHUS
return TRUE;
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case WM COMMAND: {

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

// ofpaboTka COOOWEHMI OT BJIEMEHTOB yIIpPAaBJIEHUS
return TRUE;
}

}
return FALSE;

}

Jlaxke Ha TIEPBBIN B3TIIA, Y QYHKIIMU TUATI0Ta U Y OOBIYHOW OKOHHOM TPOIIEAYphl UMEETCS
MHOTO 0011IeT0, 0JJHAKO BUIHBI U oTiinuusd. [lepeuncnum u te, u Apyrue.

CxojcTBa MEXIYy TMATIOTOBOM (DYHKITMEH U OKOHHOM TPOIeaypoit

1. O6e nporneaypsl ABISIOTCA PYHKIMSIMU 0OpaTHOTO BBI30BA M OMPEIEISIOTCA C MAKPOCOM
CALLBACK.

2. ITapameTpsl 11 11anoroBoil GYHKIIUU U JUIsl OOBIYHON OKOHHOM MPOIIEAYPHI OJMHAKOBHI.

Paznuumns mexty quanoroBoil pyHKIuEH 1 OKOHHOW MPoLeTypoit

1. OxonHas npouenypa Bo3ppamiaet 3HaueHue LRESULT, a quanorosas npoueaypa — 3HaueHUE
tuma BOOL;

2. Ecnu okoHHast ipolieypa He 00pabaTsiBaeT cOOOLIEHHE, TO OHA BhI3bIBAET 00PAOOTUHK 11O
ymosuanuio DefWindowProc () . [Ipouenypa nuanora, eciiu He 0OpabaTbIBaeT COOOIICHHE,
Bo3BpaiaeT FALSE u TRUE — B IpOTUBHOM CiIy4ae.

3. Ilpouenypa nuanora HUKOTAa HE TOJy4aeT COOOIICHUS WM _CREATE, BMECTO 3TOTO BCS
MHHALUAINA3A1Ms BBIIOJIHAETCS TPHU 00paboTKe crienuanbHoro coobmenns WM_INITDIALOG.
D710 coobIIeHue ABISETCS NEPBBIM, KOTOPOE MOJIyYaeT Mpoleaypa Auaaoropoit nanenu. Ecnu
npouenypa auanora Bo3spamiaer TRUE, To Windows nomeniaer ¢pokyc BBoJia Ha MEepBbIH dJie-
MEHT YIPaBJIEHHs, KOTOPbIA umeeT cTuib WS_TABSTOP. B npoTuBHOM city4ae, nmpoueaypa
Janiora I0JKHA UCIOJIb30BaTh PyHKIUI0 SetFocus () A TOro, 4To0bl CaMOCTOATEIBHO
YCTaHOBUTH (DOKYC Ha OJMH U3 3JIEMEHTOB YIPABJIEHUS, U TOTJ]a OHA JIOJKHA BO3BPAaTUTh 3Ha-
yeHue FALSE.

4. IIpouenypa quajora, KaKk IIpaBuio, He oOpadaTeiBaeT cooOmenns WM _PAINT u
WM_DESTROY.

Tunel UanoroBeIX IMaHEICH

B Windows cyiecTByIOT Ba MPUHIUIIMAILHO Pa3HBIX THIA JUAIOTOBBIX OKOH: HEMOAJIbHBIC U
MoOJabHBIe. PaccMOTpUM 0COOCHHOCTH MOJIATBLHBIX TUAJIOTOB B TIEPBYIO OYEPEb, TOCKOIBKY
OHU UCIIOJIB3YIOTCS 00JIee YacTo.

Coznianue MoIalbHOrO AUAJIOTa

[Ipu BBIBOIE HA PKpaH MOJAITBHOM AUATIOTOBOM MaHe Iy paboTa MPUIOKEHHS TPUOCTAHABINBA-
erca. OyHKIMHU rJ1aBHOTO OKHA MPUJIOKEHHUS M BCEX €r0 JOYEPHUX OKOH MEPECTAIOT MOJIy4aTh
COOOIIEHUS OT MBIIIU U KJIaBHATyphl. Bce 3TH cooOmeHus monagaoT B OKHO JHAIIOTOBOH Ta-
Henu. Korga pabora ¢ auanoroBoit naHenpio OyJeT 3aBepllieHa, IJIaBHOE OKHO MPUJIOKEHUS U
€ro JJ0YepHHUE OKHA OyAyT BHOBb pPa30JOKUPOBAHBI.

JluanoroBasi MaHENb He 001CHA CO3/1aBaThCs Kak Jo4yepHee OKHO. B 3ToM citydae ona Oynet
3a0JI0KMUpPOBaHA HAPALY C OCTATBHBIMU JOUYEPHUMHU OKHAMU. JIJIst CO3aHus JUATIOTOB UCTIOJb-
3y€eTCsl CTUJIb BPEMEHHOTO OKHa.

Coo011eHuss MOIaILHOTO AUATIOTa HE MPOXOIAT Yepe3 ouepeib COOOLEHUN IPUII0KEHUS, 10-
3TOMY KJIaBHILH-AKCEIEPATOPhI He 61usAionm Ha pabOTy OKHA IMajora.
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MopnanbpHast 1ManoroBas MaHenb, TEM HE MEHEE, MO3BOJISIET MTOIb30BATENI0 IEPEKIIOYUTHCS Ha
paboTy ¢ Apyrumu npusioxxkeHusMu. Eciu Tpedyercs 3anpeTuTh TaKyl BO3MOKHOCTh IEPEKITIO-
YEHUs, 3TO JIOCTUraeTCsl UCTIOIb30BAHUEM CUCINEMHBIX MOOAIbHBIX OUANO208bIX NAHeEell, OHA-
KO HCIOJIB30BaTh 3TO CPEICTBO HYKHO C YPE3BBIYaHOM OCTOPOKHOCTBIO.

Wrak, [y co3qaHus MOJAJIBHOTO AMaora HanboJjee 4acTo UCIOJIb3yeTcsl QYHKIUS

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

Ota QpyHKIMS CO3qaeT AMATIOTOBOE OKHO, UCIIOJB3Ys pecypc madnona pTemplate, u oTobpa-
YKaeT 3Ty NaHelb Kak MOoJalbHOE IuanoroBoe okHo. @yHkiusa DialogBox () HE BO3BpalllaeT
VIIpaBIJICHUS JI0 TEX MOP, TIOKA TUAIOTOBOE OKHO HE OY/IET 3aKphITO MOJIb30BaTeneM. B Touke
BbI30Ba DialogBox () mpoucXoauT OJOKUPOBKA OKHA, BIIAICIONIETO TUAIOTOM. JleckpHurrop
3TOTO OKHa Iepenaercs yepe3 napamerp hWwndParent.

He pexomennyercs co3gaBaTh MOJaIbHBIE OKHA O€3 Biazenbia. Windows He pa3pymiaeT u He
CKPBIBACT TaKUX AUAJIOTIOBBIX OKOH.

3aKpbITHE MOJIAIBLHOTO AUAJIOTA

[TockonbKy OKHO-BIaenel 3a0JI0KMPOBAHO BO BpeMs pabOThl MOAAIBLHOTO JUAIOTa, €1H-
CTBEHHO KOPPEKTHBIM CIIOCOO0M YHUUTOKEHUS TUATOTOBOTO OKHA SIBJISIETCSl cCaMOpa3pyIieHne
B JIMAJIOTOBO MpOIIeaype, YTO TOCTUTraeTcs Bei3oBoM (yHkimn EndDialog ().

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

}

Ota (QyHKUMS HE TOJIBKO 3aKphIBAE€T JUAIIOTOBYIO MTAHENb, HO U Pa30JOKUPYET BbI3BIBAIOLIYIO
¢ynkuuio DialogBox (), KOTOpas IepeaeT B MPUIIOKEHNE, B KAUECTBE BO3BPAIlaeMOro 3Ha-
yeHusi, napameTp nID ¢pynkuuu EndDialog () . Kak nmpaBuiio, auanor 3aBepiuaeT padoTy npu
HaxaTuu KHONKU. Ee unentudukarop nID U BO3BpALIACTCs B IPEICTABICHHOM BbIIIE (par-
MeHTe Koaa. CieoBaTenbHO, NPUIIOKEHUE MOKET 3HATh, IPU HA’KaTUU KaKOW KHOTIKH Mpo-
H30IIJIO 3aKPBITHE MOJAJIIBHOIO THAJIOTA.

3ametum, yTo uneHTuuKkaTopsl IDOK 1 IDCANCEL, KOTOPbIE OIPEEIICHbI B 3aI0JIOBOYHOM
¢aiine windows . h, 3aHnMaioT 0c060€ MECTO 711 MOJAIBHBIX UAJIOTOB. JleJio B TOM, 4TO BCE
IHranoru cHaokaercs kuonkoi “Cancel” mist Toro, 4ToOBI OJIL30BATENL CMOT OTMEHUTH BHE-
ceHHble n3MeHeHus1. Mtak, mpu Haxxatun Ha KHOTIKY “‘Cancel” renepupyercs cooOrienne

WM _COMMAND c uaeHTH(uKaropom IDCANCEL, KOTOPOE M IOCTYyNaeT B QYHKIHUIO JUAJIOTA.
Orta )Ke cUTyalus BO3HUKAET TOT/a, KOrja M0jb30BaTelb HAXKMET KilaBully Esc.

Bce nuanoru cuabxkaercs takxke kHonkoi “Ok” s Toro, 4To0bI 101630BaTENb CMOT IPUHATH
BHECCHHBIC M3MEHEHHU. [Ipy HaXkKaTHM Ha ATY KHOIIKY T€HEPUPYETCS COOOIICHUE WM _COMMAND
¢ unentupukaropom IDOK, KOTOpoe noctynaer B QyHKIuio auagora. O6paboTYMK 3TOro Co-

0OIIeHNST TOKEH UMETh BT

if (nID == IDOK) {
// TONYyYUTb BHAUEHMS M3 DJIEMEHTOB YIPaBJEHUS
EndDialog (hDlg, nID);
return TRUE;

}

Kpome Toro, coodmenne WM_COMMAND c uaeHTH(GruKaropoM IDOK NOCTynaeT U B TOM CIIydae,
€CJIM I0JIb30BaTENIb HAKUMAET Ki1aBullly Enter B TOT MOMEHT, KOT'/Ia BBIIOJIHAIOTCS OJJHOBpE-
MEHHO /1Ba YCJIOBUsA: 1) HM 0JJHA U3 KHOIIOK, PACIIOJIOKEHHBIX B JUAIOTOBOW MaHEIH, HE UMEET
(dokyc BBO/IA; 2) HM OJJHA M3 KHOIIOK HE MMeeT cTuib WS_DEFPUSHBUTTON.

OxHa coOOIIeHUH SIBISIFOTCS CIIENUaIbHBIMU BUIOM MOJANbHOTO auaiora. OHU MpeiHa3Haue-
HBbI TOJIBKO JJIs1 OTOOpa)KEeHUsI KOPOTKUX MH(OPMALIMOHHBIX COOOLIEHHH, TO3TOMY MOTYT UMETh
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TOJIBKO 3aroJIOBOK, TEKCT COOOIIEHHUS, OJHY U3 IPEIONPEICIIEHHBIX TUKTOIPaMM U OJIHY UJIU
HECKOJIbKO KHOTIOK. Hampumep, OKHO cOOOILIEHUSI MOKHO MCIIOJIb30BaTh JJIs1 YBEJOMJICHUS
10JIb30BATEII O BOSHUKHOBEHUH KaKON-IM00 OIIMOKY WM 3apoca Ha MOATBEPKICHHE HEOO-
paTUMOro JEUCTBUS.

OxHO coo01ieHusl, ¢ 3aroJloBKoM szCaption u BEIBOJUMBIM TeKCTOM szText, co3aercs ¢
nmoMoIelo GyHkiuu MessageBox () .

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

Kaxk mpaBumno, napamerpom hWnd siBisieTcsi JECKPUIITOP TOTO OKHA —0OBIYHOTO MJIM JTUATIOTO-
BOT'0O — KOTOPOE CO3/1ae€T OKHO cooOIeHus. Ecu okHO co0OImeHus 3aKphIBaeTCsi, TO POKYC
BBOJa nepenaetcs okHy hWnd. Eciu neckpuntop okHa HEOCTYIEH, WU €CITH MPUIJIOKEHUIO HE
HY>KHO, 4T0OBI (DOKYC BBOJIa MOJTYYHJIO OJHO M3 OKOH MPUIIOKEHUS, BMECTO 3TOTO JACCKPHUITOPA
MO>KHO HCIOJIb30BaTh 3HaueHUe NULL.

Yersepthiil mapameTp uType QyHKuu MessageBox () npeacTaBiisieT co60i Habop OUTOBBIX
(bnaros.

[lepBas rpymma ¢aroB yka3plBaeT, Kakue KHOIKU OyayT 0TOOpakeHbI B OKHE COOOIICHMS,
Harmpumep, MB_OK, MB_ OKCANCEL, MB_YESNO. 3amMeTuM, 4TO OKHO COOOLIEHHUS MOXKET HC-
M0JIb30BaTh MAKCUMYM YE€THIPE KHOTIKH.

Bropas rpynna ¢naros 3amaer To, Kakas U3 3TUX YEThIPEX KHOMOK MOJIYYUT 110 YMOJTYAHUIO
(doxkyc BBOsIa, Hanpumep, MB_ DEFBUTTONX, rie x = 1..4.

TpeThs rpynmna 3a1aeT MUKTOTPaMMY, KOTOPasi MOSIBUTCS B OKHE COOOIICHHS, HAITPUMED,

MB ICONINFIRMATION — nH()OpPMalHOHHEIN 3Ha40K, MB ICONWARNING — 3Ha49OK Haro-
MuHaHus, MB_ICONSTOP — 3Ha4Y0K KPUTHYECKOU OIIHUOKH, MB ICONQUESTION — 3Ha490K
3anpoca. [IlukrorpaMmma no yMOJYaHHUIO HE 3aJa€TCA.

B 3aBrCHUMOCTH OT Ha)KaTOUW KHOIIKH, MPUBOISIICH K yJAJICHHUIO MTaHEH, OKHO COOOIICHHI BO3-
BpalaeT oJuH U3 claeAyroux uaeHtudukaropos: IDOK, IDCANCEL, IDYES, IDNO,
IDRETRY, IDIGNORE, IDABORT.

Co31aHne HeMOJaTbHOM JMAJIOTOBOW MMaHEeIM HE OCTAHABIIMBACT BBHITIOJHEHHUE IPUIIOKEHHSL.
Bonee Toro, HeMoanbHBIE TUATOTOBBIE OKHA BCETAa OCTAIOTCS HAJl TOBEPXHOCTHIO OKHA BJIA-
JeTbIIa, JaXke eCI 3TO OKHO BIIajenel] moixydaet Gpokyc BBoga. HemomanbHbIe OKHA HCTIOIB3Y-
IOTCS 3HAUUTENILHO PEXE MOJATBHBIX UATOTOB B CIyYasX, KOT/Ia TOJIh30BATEI0 HEOOXO0IMMO
OJTHOBPEMEHHO padOoTaTh KaK C OKHOM JMAora, Tak ¥ C OCHOBHBIM OKHOM TPHJIOKEHHUSI.
HCpGLH/ICJ'H/IM XapaKTCPHLIC OTIINYUSA HEMOAAJIBHBIX JUAJIOTOB.

1. Ilpu uconp30BaHUHM HEMOIATILHON TMAJIOTOBOM MaHEH BCE COOOIIEHUS ISl Hee MOCTYIA0T
B o4epelb coobOmeHuit npuoxenus. CiieqoBaTesbHO, OUepelb COOOIIEHUH Terepb COAEPKUT
KakK COOOIIEHUS /IS TIIaBHOTO OKHA, TaK U Il HEeMOJAIbHOTO nuanora. s odecriedeHus Kop-
pCKTHOI\/’I pCaKnuy AUAJIOTrOBOTO OKHA Ha coObITHS KJIaBUaTypPhbI HGO6XO)II/IMO U3MCHUTH LIHUKII
00paboTKu cOOOIIEeHHH, YTOOBI OH BBITJISIEN CIAEAYIOIIUM 00pazoM:

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

}
Ecnu coobiienue npegHazHaueHo Uil HEMOAAIBHOTO JUalIoTra ¢ JECKPUIITOPOM
hDlgModaless, 10 QpyHkuus IsDialogMessage () OTHpaBIsSET 3TO COOOLIEHNE OKOHHON
nporneaype okHa nuaiora u Bo3BpamaeT TRUE, B IpOTHBHOM CiIydae — OHA BO3BpaIlacT
FALSE. CnenoBaTenbHO, QYHKIINH ITUKIIA 00paboTku coobmennii TranslateMessage () u
DispatchMessage () OyayT BBI3BIBATHCSA TOJBKO, €CIIU TEKYIIEE COOOIICHUE MSg He npeo-
HA3HaYeHo JJi1 OKHA AUAJIOora.
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2. JleckpunTop HEMOIATBHOTO AUAJIOTOBOI'0 OKHA JIOJKEH ObITh OOBSBIIEH KaK riio0alibHas
[IEpEMEHHAas1, TOCKOJIbKY Oy/IeT UCIOJIb30BaThCs B Pa3HBIX (PYHKIUAX MPUIIOKEHUS.

3. HeMoganpHble 1uanoroBble OKHA CO3JAIOTCS (HO HEe 0TOOpakaroTcs!) ¢ MOMOIIbIO GYHKIIUU
CreateDialog()

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

[Tapametpsr! pynkiuii CreateDialog () u DialogBox () coBmaaawoT, oqHako Cre-
ateDialog () BO3BpamiaeT JECKPUIITOP OKHA U HE BBI3BIBAET OJOKHUPOBKY POJAUTEIHCKOTO
okHa hWndParent.

4. 1nst orobpaxeHus: HEMOIaIbHOM TUAJIOrOBOM MaHEIU UCIOJb3YyeTCs Y)Ke 3HaKoMasl BaM Iapa
¢ynkunii ShowWindow () u UpdateWindow ().

5. 3akpbITHE HEMOIATBHOTO AUATIOTa IPOU3BOAUTCS BbI30BOM (QyHKIMU DestroyWindow (),
a He EndDialog (). O6paboTunk HaKaTHil KHOITOK OKOHHOM MPOIIEAYypPhl JUAIOTOBOM MaHEIN

MOYKET BBITJISACTH CJICTYIOIIHM 00pa3oM:

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

}

6. O6nynenue neckpuntopa hDlgModaless — 3T0 IpOrpaMMHCTCKHI MpueM mpu padbote ¢
HEMOJIATLHBIM AHAIOroM. JIesio B TOM, 4TO JECKPUIITOP MOKET MCIIOJIb30BaThCS B Pa3HbIX Ya-
cTsax npuiioxeHust. CiieroBaTeabHO, HY)KEH HaJIeKHBIN KPUTEPHUH I MPOBEPKH CYIIECTBOBA-
HHSI HEMOJAJIBHOTO OKHA JIMAJIOTa B KaXK/IbIi KOHKPETHBI MOMEHT BpemeHu. Hynesoii nie-
CKPHUIITOP M O3HA4YaeT OTCYTCTBUE JIMAJIOTa HA SKpaHE.

OtMeueHHbIe 0COOCHHOCTH MO3BOJISIOT MPOBECTH PA3PYIICHUE HEMOIATBLHOTO UAJIOTa BhI30-
BoM ¢yHKIMu DestroyWindow () B 11000M MecTe MPUIIOKEHHS, @ HE TOJIBKO B OKOHHOM
MIPOLEAYPE IUATOTOBON MAHEIH.

Jlnanorossle OKHa OOLIETO MOJIb30BaHUS

B Win32 API peanuzoBan psiJ 4acTo ynoTpeodsasieMbIX AUaJOTrOBbIX OKOH, YTO OCBOOOXAAeT
pa3paboTyrKa OT HEOOXOMMOCTH MX IIOBTOPHOM pealn3aluu AJs KaXKI0T0 CBOEro MPHIIOKe-
Hus. K 3TUM 11ManoroBbiM OKHaM, KOTOpPbIE HOCAT Ha3BaHHUE OOILEro UCIOIb30BAHUS, OTHOCST-
Csl CJIEIYIOLINE TUAJIOTH.

Hasnauenue nuanora BrewiBaromas QyHkims
[TomydnTh UMS OTKPHIBAEMOTO BOOL GetOpenFileName
(aiina (OPENFILENAME* pOfn)
[Momyunts umst wist coxpanenust |BOOL GetSaveFileName
(aiina (OPENFILENAME* pOfn)
Bri6pats 1Bet BOOL ChooseColor

(CHOOSECOLOR* pColor)
BeiOpate mpudt BOOL ChooseFont
(CHOOSEFONT* pCfont)
[Tosmyuuts napameTpsl uis BOOL PrintDlg
HeYaTH JOKyMEHTa (PRINTDLG* pPD)
[TonyunTs napaMeTpsl Jis BOOL PageSetupDlg
HACTPOWKHU (PAGESETUPDLG* pPs)
CTpaHMIIBI IPU TICYATH
[TomyunTh TEKCT IS TOMCKA HWND FindText
(FINDREPLACE* pFr)




39

Hasnauenue nuanora Beo13biBaromas GyHKIMS

[TomyunTh TEKCT ISl 3aMEHBI HWND ReplaceText
(FINDREPLACE* pFr)

Br13biBaronue GyHKIMM JBYX MOCIEAHUX TMAJIOr0B BO3BPALIAIOT AECKPUNITOP OKHA, a He BOOL
MIEPEMEHHYI0, KaK BCE OCTalIbHbIE. JIerko moraiaTecs, 4TO 3TH MOCIEIHUE AUATIOTH SBJISIOTCS
HEMOJAJIbHBIMH.

OOmiue quanoroBple OKHA MOXHO UCIIOJIb30BaTh IByMs CIIOCOOAMHU.

1. [IpunoxeHuss MOTYT UCIIOJIb30BATh ATH TUAJIIOTH B UX CTAaHAAPTHOM BUJE, BBI3bIBAs COOTBET-
CTBYIOIIYIO (PyHKIIHMIO 001IeT0 Araniora kKak oobrdayro Win32 ¢yHkuuro.

2. PacumpenHslit cnoco0 m03BOJISET HACTpauBaTh OOLINE 1MAIOTrOBbIe OKHA, B COOTBETCTBUU C
LEeJISIMU TPUIIOKEHHUS, HAalIPUMeEp, 3aMEeHss ClielualbHbIM 00pa3oM 1IabJIOHBI JUAIOTOBBIX I1a-
HEJEH.

B 3akirouenue npuBeseM MpuMep NporpaMMHOTO KoJa, KOTOPBIN JJaeT BO3MOKHOCTh 0JIb30-
BaTeNI0 BbIOpaTh UM Qailiia i coxpaHeHHs] HeKoTopoil uHpopmanuu. B aTom pparmenre
hWnd - neckpuntop riaBHOro okHa, g_hInst - qeCKpunTop KOmuM npujiaoxeHus, ofn -
cTpykTypa OPENFILENAME, 110J1s1 KOTOPOH MCIIOJIb3YKOTCS JUIsl HACTPOUKYU JUAJIOTOBOM ITaHe-
M.

TCHAR szFullPath[MAX PATH];

TCHAR stileName[MAX_PATH];
*szFullPath = 0; -

*szFileName = 0;

OPENFILENAME ofn;

// npoBomuM “oOHyJeHMe” BCEeM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));

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

ofn.hInstance = g hInst;

// ounabTp nJg oTOOpaxeHMs TUIOB (Galyios
ofn.lpstrFilter = "TexcroBre oOanne\0*.txt\0

Bce damme\0*.*\0\0";
ofn.nFilterIndex= 1;
ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// MCHnoJib3yeM TeKylMl KaTaoT
ofn.lpstrInitialDir=NULL;
// omnpemnejyseM 3aroJIOBOK IOuajioTa
ofn.lpstrTitle = "Coxpauutrs B ¢pamnue";
// HacTpauBaeM (rarm muanora
ofn.Flags = OFN_PATHMUSTEXISTlOFN OVERWRITEPROMPT |
OFN_HIDEREADONLY |OFN:EXPLORER;

// oTobBpaxaeM IMajor
if (GetSaveFileName (&ofn)) {

// B B2TOM TOUKE UMEeM:

// ofn.lpstrFile - nojyHe OYyThH baria

// ofn.lpstrFileTitle - wmMa BuOpaHHOTO dannia

// mejlaeM 3anmch comepxmumoro dalisia

2.12. Pa6ora Windows ¢ ¢aiiiaMu 1 namMaTbI0

3aganue. Co3naTh NpUIOKEHHE, SABIIAIONIEECS IPOCTEHIINM peakTopoM TekcTa. [Ipunoxenue
MO3BOJISIET CO3/IaBaTh HOBBIC (Pailyibl, OTKPHIBATH YK€ CYIIECTBYIOIINE, PEAAKTUPOBATH TEKCT U
coxpausTh ero B (aitsie. st Bb1OOpa nMeH (ailyioB MCTIOJIB3YIOTCS CTAaHAAPTHBIE JUATIOTOBHIS
MaHEJH.
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IlosicHeHus1 M yka3aHus.

Win32 API noanepskuBaer ABa NpUHLKIIMAIBHO Pa3HbIX [10AX0/1a IpU oOMeHe nHpopmalueil ¢
¢aitnoBoii cuctemMoii:

- IOTOKOBBIN BBOJI/BBIBOJ, puieamuii u3 MS DOS;

- pynkuuu sapa Win32.

IToTOKOBBII BBO/BEIBOJ

BonpmunacTBO nporpamm Ha si3bike C, pazpadotanubsix uist MS DOS, ucnonb3oBano noToko-
BbII BBOJI/BBIBOJ, KOTOPBIN Oa3upyercs Ha cTpykType FILE u cemeiicTBe (PyHKIUI ¢ HEH CBsI-
3aHHbIX. HamoMHuM 0011y10 cxemy paboThl ¢ (paidjioM npu UCHOJIb30BAaHUU TOTOKOBOT'O BBO-
na/BBIBOJIA.

1. daitn oTkprIBaeTcs BhI30BOM GyHKINU fopen (), KOTOpas BO3BpalaeT yka3zaTeiab Ha CTPYK-
Typy FILE 1100 B TEKCTOBOM, 10O B JBOMYHOM pekumMe. Eciu BO3HUKIN OIMOKY IpU OT-
KpbITUH (paiina, TO ITOT yKa3aTelsb Oyaer paBeH NULL.

2. JlomycTHMBI CIIEIYIONINE OTIepaIiii ¢ TeKCTOBBIM ¢aiiiom: £gets () - ureHue ctpoku (10
“\r\n”); £puts () - 3anuck crpoku; fprintf () - popmaTupoBannslii BeiBoA. 1 OuHApHOTO
¢aiina gomyctumsl ¢pyHkiuu fread (), fwrite (), £seek () u ftell ().

3. daiin 00s13aTENIBHO HY)KHO 3aKphITh (yHKIMEH fclose ().

Otu pyHKIMH 0OHOBIEHBI A5 32-X pa3psiiHoi Bepcun Windows. T0 03HA4YaeT, YTO MOXKHO
YUTATh U 3alKChIBATh (hailn OonbInMU GI0KaMu UH(DOPMAIUH 32 OJIMH MIPUEM, UCTIOIb3YS O1-
HOKpaTHbIN BbI30B (hyHKIMN fread () u fwrite (). Takum obpazom, oTmamaetT HEOOXO M-
MOCTB B UCIIOJIb30BAHHUH ITUKIIOB MU padboTe ¢ (aitiaMmu 00IBIIOTO pa3Mepa.

OpHako UMEIOTCS TPU OTPaHUUYEHUS:

1) moTokoBbIe PyHKIIMU PabOTAIOT TOJIBKO AJs (aiioB anuHOM Menee 2 1°6;

2) 5Ti QYHKLIMU HE MOAJIEP>KUBAIOT Pa3JeJIeHHbIN 10CTyn K (aiiiy;

3) paboTa ¢ (aiiom 10JKHA IPOBOIUTECS B 0AHOM 00paboTunke Windows coobiienus, T.e.
yka3atenb FILE Ha OTKpBITHIN (haill He MOXKET MepeaaBaThCsl Kak CTaTHUecKas IEpeMEeHHas OT
OJIHOTO y4acTKa KOJa K IpyroMy.

Oynkuuu sapa Windows ainst paboTsl ¢ daitnamu
B Win32 API nosiBunuce npuHIMIHAIBHO HOBBIE 32-X pa3psanble GyHKuuu. ViMeHHO oHM pe-
KOMEHJYIOTCS JJ1s1 pa3pabOTUHUKOB, MOCKOJIbKY JalOT HECOMHEHHBIE IPEUMYILECTBA OT UCIIOb-
3oBanusa Win32 API B cpaBHEeHUU ¢ TOTOKOBBIM BBOJIOM/BBIBOJIOM:

- BBICOKasl CKOPOCTb JIUCKOBOI'0 OOMEHA JIaHHbIMU;

- Ipou3BOJIbHAA JIMHA (aiiia, TouHee 00padaThIBaroTCs (albl ¢ JIMHOM 10 254 GaiiT;

- o0ecrnieunBaeTcs NEPEeHOCUMOCTh IPOrPaMMHOI0 Koj1a Ha aApyrue miatdopmsl (PowerPC,

Alpha u MIPS).

Kpome toro, Win32 API ¢yHkiuuu no3positor padoTars co cienyromumu Windows oO0beKkTamu:
1) nuckoBbie Qaiinbl; 2) kaHalbl (pipes); 3) mouToBbie clOThI (mailslots); 4) KOMMYHUKaLIMOH-
HBIE YCTpOMCTBa (MOJEMBI); 5) KOHCOIH (consoles).
Bropoii ocobernnoctsio Win32 dynkiuii npu padote ¢ daitiaMu siBISETCS BO3MOKHOCTh Opra-
HU3ALMK aCUHXPOHHBIX OIEpalfil YTeHus-3aucu. IT0 03HAYaeT, YTO 3alyCTUTh, K IPUMEpY,
Ipoliecc YTeHUs UH(POpMAIMU MOKHO B OJHOM 00paboTuuKe, a KOHTPOJIUPOBATH €0 OKOHYA-
HUE — B JIPYTOM.

1. CraptoBoii ¢hyHkiuen spisiercsi CreateFile (), KoTopas MO3BOJISET CO3JaTh WU OTKPHITH

MNEPCUHUCIICHHBIC BBIIIC O0OBEKTEL.

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

DWORD dwFlags,

HANDLE hTemplateFile)

31ech:

szFileName pmsa Windows o6bekra. IMst MOXKET COAEpKATh IPOOEIIHI;
dwAccess pPEXUM OTKPBITHS,

dwShareMode pexum gocTyma;

pSecurityAt ykasarens Ha crpykTypy SECURITY ATTRIBUTES. OGeIuHO paBeH
tr NULL;

dwCreation  pexuMm CO3IaHHS;

dwFlags ¢uaru arpubyToB. Oco00 ciaeayeT YIOMSIHYTb O (iare
FILE FLAG_OVERLAPPED, KOTODbIH 33JJa€T aCHHXPOHHLIE OIIEPALUH
¢ ¢ainom;
hTemplateFi peckpurtop paHee OTKPBHITOTO (haiiina, aTpuOyThl KOTOPOTO OEpyTCs 3a
le oOpaser mpu co3JaHru HOBOTO (aiina.

OyHKUKS BO3BpallaeT AeCKpunTop (aiiiaa UM MHEMOHUYECKYIO KOHCTaHTY
INVALID HANDLE VALUE B cily4ae OIIMOKH.

[IpuBeaeM TUNIUYHBIE TPUMEPBI.

OTKpBITh CYIIECTBYIOUINI (ailyl Ha YTEeHHE MOYKHO CIIEAYIOIUM 00pa3oM:

HANDLE hFile = CreateFile ("Just File.txt",
GENERIC READ,
FILE SHARE READ, // pasnejleHue Ha UTeHME
NULL,
OPEN EXISTING,
FILE ATTRIBUTE NORMAL,

NULL) ;

Co3zniaTh HOBBIN WJIH Tepe3anucaTh CyIIeCTBYIOUIUI (ailll B MOHOIIOJIBHOM PEKUME MOXKHO TaK:

HANDLE hFile = CreateFile ("New Just File.txt",
GENERIC_WRITE,
0,
NULL,
CREATE ALWAYS, // nepesanmchk CylmecCTByoWeI'o
FILE_ATTRIBUTE_NORMAL,
NULL) ;

// MOHOTIOJIBHEI PEXMUM

2. Ilocne okoHuaHUs pabOTHI C 00BEKTOM, OTKPBHITHIM € OMOILBIO pyHKIIMU CreateFile (),

€ro 006a3ameibHo HYXXHO 3aKpPbITh IJIA OCBO60)KI[GHI/I${ BHYTPCHHHUX PECYPCOB
CloseHandle (hFile) ;

3. [Homyuuts pazmep daiiia hFile npou3BOIbHON JUIMHBI MOKHO Yepe3 (PyHKIUIO
DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),

KOTOpas BO3BpalllaeT MiIaJIlIie yeTblpe OaiiTa AIUHBL, a napaMmerp pSizeHigh yka3biBaeT Ha

IIEPEMEHHYI0, COAEPIKaILYIO cTaplue yeTbipe 0aira. TakuM 00pa3oM, pe3ylbTUPYIOLIEe 3Haue-
HUE JAJIUHBI (aiisia coOCTaBIseT BOCEMb OAMT.

4. Tlpountats nBytes 6aiiT B Oydep pBuffer MoxHO uepe3 BI30OB:

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

IIPU 3TOM B [IEPEMEHHYIO0, aJIpec KOTOPOi nepenaercs yepe3 pBytesReaded, Oyner 3anucato
peanbHOE KOJIMYECTBO MPOUnTaHHbIX 0aiT. Ecnu ykazatens pOverlapped pasen NULL, To
BBITIOJTHSAETCS CHHXPOHHOE YTeHHE HHPOpMAIMU. ITO 03HAYAET, YTO BO3BPAT U3 (DYHKIIUHU MPO-
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U30UJIET MOoabKO TIOCTIE TOr0, KaK Oy/IeT BbIIIOJHEHO YTEHUE YKa3aHHbIX nBytes 6aiT nimmn
BO3HHMKHET ommnoOka. Ecnu napamerp pOverlapped yka3biBaeT Ha CTpyKTypy OVERLAPPED,
BBITIOJIHSIETCS] aCHHXPOHHOE YTEHHE, KoTJa ReadFile () HEMEMIEHHO BO3BPAIIACT YIIPaBie-
HUE, a JUIsl YCTAHOBJIEHUS MOMEHTA OKOHYaHUS YTEHUS HY/KHO NPEIYCMOTPETh CIEIUATbHBII
KOZ.

5. 3anucats nBytes u3 Oydpepa pBuffer B (aitsi MOKHO Yepe3 BHI3OB:

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

Oynkuus Bo3Bpamaer TRUE, eciiy ornepainys BeIoJIHEHa yenenHo. OcTaibHble TapaMeTpsl
COOTBETCTBYIOT pyHKIIMU ReadFile ().

6. [lna nepementienus (aiaoBoro ykasaress UCIOJIb3YETCs BBI3OB:

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

HoBoe nonoxxenue (aiiioBoro ykasatesns 3a1aeTcs IByMs lepeMeHHbIMH THla LONG — Len
(Mmnammee nBoiHOE cioBo) M pLenHigh (cTapuiee noiiHoe cioBo). [lapamerp dwMethod
3a/1acT HAIMPABJICHUEC ITCPEMCIIICHUSI ¥ IPUHUMAET TpH 3Ha4YeHUs: FILE BEGIN,

FILE CURRENT u FILE END.

OyHKLKS BO3BpalllaeT MIIAJIIIee JBOHHOE CI0BO HOBOT'O MOJIOKEHUS (ailioBOro ykasarens, a
cTapliee IBOMHOE CIIOBO NEPEIACTCsl uepe3 NepeMEHHYI0, ajpec KOTOPOI yKa3aH Ha TPETbeM
MO3ULIUH.

Crnennanu3upoBaHHble QYHKIIUU TSI pabOTHI ¢ aitmaMmu

OnnuM 13 KoMoHeHTOB Windows SIBJISIIOTCS Tak Ha3bIBaeMble (Dailyibl MHUIIMATIM3AIUN, UMe-
toue pacuupenue INI. D1o 00b1yHbIE TEKCTOBBIE (DA, OJHAKO UX OTIUYUTEIbHAS OCOOCH-
HOCTb COCTOUT B TOM, YTO OHU UMEIOT CTICIIHAIBHYIO CTPYKTYPY:

[Section]
Key=Value

KonunuectBo cexuuii B (haiine He OrpaHUYEHO, HE TUMUTHPYETCS TAaKKE M KOJIMYECTBO KIIIOUEH B
Kaxxaoi cekuuu. OgHUM U3 TpeOOoBaHUM sBIsETCS 00ecneueHne YHUKAIbHOCTH KIII0Uel BHYTPU
KQKJIOM CEeKIIMH.
Urenue 3HaueHus kinova szKey n3 ceknnn szSection daiina szFilePath npoBoautcs
GbyHKIHMEH
GetPrivateProfileString(
LPCTSTR szSection, LPCTSTR szKey,

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

€CJIM KJII0Y B YKa3aHHOU CEKIIMU OTCYTCTBYET, B Oydep szValue OyzeT 3arMcaHo 3HAYCHHE 110
YMOJIYaHUIO, YKa3aHHOE B szDefVal.
3anuch HOBOTO 3HaUeHUs szValue kitoya szKey B ceklluu szSection ocymectBisercs
GbyHKIHMEH

WritePrivateProfileString(

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

Kax mpaBuno, *.INI (aiisibl pacmosnoxkeHsl B TOH AUPEKTOPUH, B KOTOPYIO OblJIa yCTAaHOBJICHA
onepamnronHas cucrema. Ecnu B ctpoke szFilePath yka3zaHo Tonbpko uMs ¢aiina, To OH 0y-
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neT pacrofioxeH B aToit Windows nupekropuu. Ecim ke szFilePath coaepKuT MOJHbBIN
myTh, To Windows nupekTopus OyeT IpourHopupoBaHa.

JlBe pynkunu GetProfileString () u WriteProfileString () creuuanbHO NpeaHa-
3HauYeHsbl It padboTel ¢ Win.ini ¢aitiom.
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3. 33213]—[145[, BBIHOCMMbIE€ HA CAMOCTOATEC/IBHYIO paﬁoTy, U PEKOMEHIAIMH 110 BBINTOJTHCHHUTO

3.1. 3apanue. Co3aaTh IPHWIOKEHNUE, PAOOTAIOIIETO B IBYX PEKUMAX: KOJUPOBAHUE U JIEKO M-
poBaHue cojzepkumMoro (aiina. KoaupoBanue 1 1eKoJUpoOBaHNE CUMBOJIOB JIOJKHO ITPOUCXO-
JTUTH TIPU TTIOMOIITH TaOJIUIIBI IEPEKOIUPOBKHU, 3aTPy’KaeMOM U3 PECYPCOB IIPHIIOKEHHUS. T.€. pe-
CYPCHI COJIepKaT MPOU3BOJIbHEIC MaHHbIe. FiMeHa (aitiioB BEIOMPAIOTCS IPU TOMOIIH CTaHAAPT-
HO# nuanoroBoit naHenu “File Open”. ConepkuMoe 3aK0IMPOBAHHOTO MJIM BOCCTaHOBJIEHHOTO
¢aiina BBIBOJUTCS B OKHO PEIaKTUPOBAHUS, 3aHIMAIOIETO BCIO KIIMEHTCKYIO YacTh OKHA IPH-
JIO’KEHHUS, U MOXKET OBbITh COXpaHEHO B Qailnax *.cod u *.txt COOTBETCTBEHHO.

IosicHeHus1 M yKa3aHUsI.

B Win32 API peanu3oBan psiJ 4acTo ynoTpeodssieMbIX AUaJIOrOBbIX OKOH, YTO OCBOOOXKAAeT
pa3paboTyrKa OT HEOOXOIMMOCTH X TIOBTOPHOHN pean3anny sl KaKI0TO CBOETO MPHIIOKe-
HUsl. K 3TUM 1ManoroBeIM OKHaM, KOTOpPBIE HOCAT Ha3BaHUE OOIIEro UCIOIb30BaHMS, OTHOCST-
Csl CJIEYIOIINE TUAJIOTH.

Hasnauenue nuanora Beo13biBaromas GyHKIMsS
[Tomy4dnTh UMS OTKPHIBAEMOTO BOOL GetOpenFileName
(aiina (OPENFILENAME* pOfn)
[Momyunts umst wist coxpanennst |BOOL GetSaveFileName
(aiina (OPENFILENAME* pO£fn)
[TomyunTs TEKCT ISl TOMCKA HWND FindText

(FINDREPLACE* pFr)
[Tomy4unTh TEKCT ISl 3aMEHBI HWND ReplaceText
(FINDREPLACE* pFr)

Bri3biBaronue (GyHKIMH BYX MOCIEAHUX IMAJI0r0B BO3BPALIAIOT AECKPUNITOP OKHA, a He BOOL
[IEPEMEHHYI0, KaK Bce OCTallbHbIE. JIerko noranaThes, 4TO 3TU MOCIETHUE TUATIOTH SBIISIOTCS
HEMOJAJIbHBIMH.

OOmire quanoroBble OKHa MOXKHO HUCIOJIb30BaTh JABYMsI CIOCOOAMHU.

1. [IpunoxeHuss MOTYT UCIIOJIb30BATh ATH TUAJIIOTH B UX CTAaHAAPTHOM BUJE, BHI3bIBAs COOTBET-
CTBYIOIIYIO (PyHKIIHMIO 001IeT0 Araniora kKak oobrdayro Win32 dyHkuuro.

2. PacumpenHslit crioco0 mo3BOJISET HACTpauBaTh OOLIME 1MaIOTrOBbIe OKHA, B COOTBETCTBUU C
LEeJISIMU TPUIIOKEHHUS, HAalIPUMEp, 3aMEeHss ClielualbHbIM 00pa3oM Ia0JIOHBI JUATIOTOBBIX Ia-
HEJEH.

B 3akirouenue npuBeseM MpuMep NporpaMMHOTO KoJa, KOTOPBIN JaeT BO3MOKHOCTh 0JIb30-
BaTeNI0 BbIOpaTh UM (ailyia 11 coxpaHeHHsI HeKoTopoil nuHdopmaiuu. B atom dpparmente
hWnd - neckpuntop riaBHOro okHa, g_hInst - necKpunTop Komuu npujiaoxerus, ofn -
cTpykTypa OPENFILENAME, 110J151 KOTOPOH MCIIOIb3YKOTCS JUIsl HACTPOUKYU JUAJIOTOBOM ITaHe-
.

TCHAR szFullPath[MAX PATH];

TCHAR stileName[MAX_PATH];
*szFullPath = 0; -

*szFileName = 0;

OPENFILENAME ofn;

// npoBomuM “oOHyJeHMe” BCEM CTPYKTYPH
ZeroMemory (&ofn, sizeof (ofn));

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

ofn.hInstance = g hInst;

// ounbTp nJg oTOOpaxeHMs THUIOB (QanioB
ofn.lpstrFilter = "TexcroBre oOanne\0*.txt\0

Bce Qanme\0*.*\0\0";
ofn.nFilterIndex= 1;
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ofn.lpstrFile = szFullPath;
ofn.nMaxFile = sizeof (szFullPath);
ofn.lpstrFileTitle= szFileName;
ofn.nMaxFileTitle = sizeof (szFileName) ;
// MCHnoJib3yeM TeKylMli KaTaor
ofn.lpstrInitialDir=NULL;
// omnpemnejseM 3aroJIOBOK IOuajioTa
ofn.lpstrTitle = "Coxpauutrs B ¢pamnue";
// HacTpamuBaeM (rarmu guanora
ofn.Flags = OFN_PATHMUSTEXIST|OFN_OVERWRITEPROMPT!
OFN_HIDEREADONLY |OFN_EXPLORER;
// oTobpaxaeM Imajor
if (GetSaveFileName (&ofn)) {
// B B2TOM TOUKE UMEeM:
// ofn.lpstrFile - nojyHBE OYyThH baria
// ofn.lpstrFileTitle - wmmMa BuOpaHHOTO dania
// nmejlaeM 3anmch comepxmumoro daiisa

Oynkuunu saapa Windows aist paboTsl ¢ daitnamu
B Win32 API nosiBunuce npuHIMNHUAIBEHO HOBBIE 32-X pa3psaHble GyHKuuu. ViMeHHo oHM pe-
KOMEHJYIOTCS JJ1s1 pa3pabOTUHKOB, MOCKOJIbKY JalOT HECOMHEHHbIE IPEUMYILECTBA OT UCIIOb-
3oBanusa Win32 API B cpaBHeHUU ¢ TOTOKOBBIM BBOJIOM/BBIBOJIOM:

- BBICOKAasl CKOPOCTb JIUCKOBOI'0 OOMEHA JIaHHbIMU;

- Ipou3BOJIbHAA uIMHA (aiina, TouHee 00padaThIBarOTCs (albl ¢ JIMHOM 10 254 GaiT;

- ofbecrnieunBaeTcs NEPEeHOCUMOCTh IPOrPaMMHOI0 KoJ1a Ha Apyrue miatdopmsl (PowerPC,

Alpha u MIPS).

Kpome toro, Win32 API ¢yHkiuu no3positor padoTars co cienyromumu Windows oO0beKkTamu:
1) nuckoBbie (aiinbl; 2) kaHabI (pipes); 3) mouToBbie CIOTHI (mailslots); 4) KOMMYHUKALIMOH-
HBIE YCTpOMCTBa (MOJEMBI); 5) KOHCOIH (consoles).
Bropoii ocobernoctsio Win32 dbynkiuii npu padote ¢ daitiaMu siBISETCS BO3MOKHOCThH Opra-
HU3ALUK aCUHXPOHHBIX OIEpalfil YTeHus-3aucu. To 03HAYaeT, YTO 3allyCTUTh, K IPUMEDY,
Ipoliecc YTeHUs UH(POpMAIMU MOKHO B OJHOM 00paboTuuKe, a KOHTPOJIUPOBATh €0 OKOHYa-
HUE — B JIPYTOM.

1. CrapToBoii ¢hyHkiuen spisieTcs CreateFile (), KOTopas MO3BOJISET CO3/aTh UIH OTKPHITH

MNEPCUHUCIICHHBIC BBIIIC O0OBEKTEL.

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

3necs:
szFileName pmsa Windows o6bekra. IMst MOXKET COZEpKATh IPOOEIIHI;
dwAccess PEKUM OTKPBITHUS;

dwShareMode pexum gocTyma;
pSecurityAt ykasarens na ctpykrypy SECURITY ATTRIBUTES. OGbruHO paBeH
tr NULL;
dwCreation  pexuMm co31aHHS;
dwFlags ¢uaru arpubyroB. Oco00 ciaeayeT YIOMSHYTb O (iare
FILE FLAG_OVERLAPPED, KOTODbIH 33JJa€T aCHHXPOHHLIE OIIEPaLH
¢ ¢ainom;
hTemplateFi peckpurtop paHee OTKPHITOTO (haiina, aTpuOyThl KOTOPOTO OEpyTCs 3a
le obOpaser mpu co3aHu HOBOTO (haiina.
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OyHKLKS BO3BpalllaeT AeCKpunTop (aiiiaa UM MHEMOHUYECKYIO KOHCTaHTY
INVALID HANDLE VALUE B cily4ae OIIMOKH.

[IpuBeaeM TUNIUYHBIE TPUMEPHI.

OTKpBITh CYIIECTBYIOUIUI (ailyl Ha YTEHHE MOKHO CIIEAYIOIUM 00pa3oM:

HANDLE hFile = CreateFile ("Just File.txt",
GENERIC READ,
FILE SHARE READ, // pasnejleHue Ha UTeHME
NULL,
OPEN EXISTING,
FILE ATTRIBUTE NORMAL,

NULL) ;

Co3zniaTh HOBBIN WJIH TIepe3anucaTh CyHIeCTBYIOUINI (aill B MOHOIIOJIBHOM PEKUME MOXHO TaK:

HANDLE hFile = CreateFile ("New Just File.txt",
GENERIC_WRITE,
0,
NULL,
CREATE ALWAYS, // nepesanmchk CylmeCTByoWeI'o
FILE_ATTRIBUTE_NORMAL,
NULL) ;

// MOHOTIOJIBHEI PEeXMUM

2. Ilociie okoHYaHUs pabOTHI C 0OBEKTOM, OTKPBITHIM C TOMOIIIbIO PyHKIIMK CreateFile (),

€ro 006a3ameibHo HYX>XHO 3aKpPbITh IJIA OCBO60)KI[GHI/I${ BHYTPCHHHUX PECYPCOB
CloseHandle (hFile) ;

3. [Homyuuts pazmep daiiia hFile npou3BOIbHON JUIMHBI MOKHO Yepe3 (PyHKIUIO
DWORD GetFileSize (HANDLE hFile, LPDWORD pSizeHigh),

KOTOpas BO3BpalllaeT MiIaJIlIie yeTblpe OaiiTa AIuHBL, a napaMeTp pSizeHigh yka3biBaeT Ha
IIEPEMEHHYI0, COAEPIKaILYIO cTaplue yeTbipe 0aira. TakuM 00pa3oM, pe3ysbTUPYIOLIEe 3HaUe-
HUE JAJUHBI (aiisia cOCTaBIIseT BOCEMb OAMT.

4. TIlpountats nBytes 6aiiT B Oydep pBuffer MoxHO yepe3 BI3OB:

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

IIPU 3TOM B [IEPEMEHHYIO0, aJIpec KOTOPOi nepenaercs yepe3 pBytesReaded, Oyner 3anucato
peajibHOE KOJIMYECTBO MPOYUTAaHHbIX OailT. Eciu ykazarens pOverlapped pasen NULL, To
BBIIIOJIHAETCS CUHXPOHHOE YTeHHE UH(pOpMAIMU. ITO 03HAYAET, YTO BO3BpAT U3 (PyHKIUH HpO-
U30UJIET MOAbKO TIOCTIE TOr0, KaK Oy/IeT BBIIIOJHEHO YTEHUE YKa3aHHbIX nBytes 6aiT nimmn
BO3HHMKHET ommnoOka. Ecnu napamerp pOverlapped yka3biBaeT Ha CTpyKTypy OVERLAPPED,
BBITIOJIHSIETCS] ACHHXPOHHOE YTEHHE, KoTJa ReadFile () HEMEMIEHHO BO3BPAIIAET YIIPaBie-
HUE, a JUIsl YCTAHOBJICHUS MOMEHTA OKOHYaHUS YTEHUS HY/KHO IPEIYCMOTPETh CIEIUATbHbII
KOZ.

5. 3anucats nBytes u3 Oydepa pBuffer B (aitst MOKHO Yepe3 BHI3OB:

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

Oynkuus Bo3Bpamiaer TRUE, eciiy ornepalnys BeIoJIHeHa yernemHo. OcraibHble TapaMeTpsl
COOTBETCTBYIOT QpyHKIIMU ReadFile ().

6. [lna nepementienus (aiaoBoro ykasaTess UCIOJIb3YEeTCs BbI3OB:



47

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

HoBoe nonoxxenue (aiiioBoro ykasaresns 3a1aeTcs IByMs lepeMeHHbIMH Thla LONG — Len
(Mmnammee nBoiHOE cioBo) M pLenHigh (cTapuiee noiiHoe cioBo). [lapamerp dwMethod
3a/1acT HAIMPABJICHUEC ITCPEMCIIICHUSI ¥ IPUHUMAET TpH 3Ha4YeHUs: FILE BEGIN,

FILE CURRENT u FILE END.

OyHKLKS BO3BpalllaeT MIIAJIIIee JBOHHOE CIOBO HOBOT'O MOJIOKEHUS (ailioBOro ykasarens, a
cTapliee IBOMHOE CIIOBO NEPEIACTCsl uepe3 NepeMEHHYI0, aJpec KOTOPOH yKka3aH Ha TPETbEM
MO3ULIUH.

3.2. 3aganue. Co31aTh NPUIIOKEHHE, BEIBOISIIEE B CBOE OKHO OJTHY KHOTIKY CO CTaHIapTHBIM
BHJIOM U TIOBEJICHHEM U HECKOJIbKO KHOIIOK C HECTAaHIAapTHBIM BHJIOM M MOBeeHUeM. Bee
KHOIKK — Kjacca “button”, ctuins — BS PUSHBUTTON. HecrangapTHble KHOTIKH JI0JKHBI
OTJINYATHCS 10 CBOEMY BHEITHEMY BHTy: OHH JIOJDKHBI MEHSTH CBOHM BUJ B HAKATOM U OTITY-
IIICHHOM COCTOSIHWHU W TIPY HOKATHH U OTITYCKaHWU BBIIABaTh 3BYKOBO# curHail. [lpu peanmsa-
[IUY HECTaHIAPTHBIX KHOIIOK CJIEAYET BOCIIOIB30BATHCS CO3JAHUEM TIOJKIIACCOB CTaHAapPTHOM
KHOITKH ITPH TIOMOIIIY 3aMEHBI CTaHIAPTHOW (DYHKITMM OKHA KHOTIKK Ha HOBYIO.

IosicHeHus1 M yKa3aHUsl.

DJeMEeHT yrpaBieHus1 KHOTKa. PaccMOTprM 0COOEHHOCTH KaKI0TO CTaHAAPTHOTO AIIEMEHTA

VIIpaBIJIEHUS B OTJACIBFHOCTH. MaTepuall o KaKJ0MY JIEMEHTY COCTOUT M3 TPEX YacCTei:

- CTWJIH, XapaKTEPHBIE JUIS AJIIEMEHTA yIIPaBIICHHS,
- COOOIIEeHNS, TIOCTYNAIOIINE B OKOHHYIO (DYHKIIUIO POJUTEIHCKOTO OKHA;
- YIPaBJISIOLIUE COOOIIEHUS OT POJUTENILCKOIO OKHA.

Crwm xHonok. [Ipu co3nannu kHomoK (pyHKIMel CreateWindow () MOXHO UCTIOIB30BAThH

CJIEYIOUIUE IOTIOJIHUTEIbHBIE CTHIIN:

BS_PUSHBUTTON  (QGpIyHast KHOIIKA

BS_DEFPUSHBUTT (o3zpactcs Tak Ha3piBaeMas “KHOIKA [0 YMOJTYaHHIO. DTOT CTHIIb

ON MPUMEHSETCS TOJIBKO ISl IMANOTOBBIX NaHenei. Toraa npu HaxaTuu
KJaBuIIK Enter poauTenbckoMy OKHY (IMAIOTy) MOCHIIAETCsl CO001IIe-
HUE O HAKaTUHU KHOTIKH, UMEIOIIEH ATOT CTUIIb. TOJIBKO OJTHA KHOTIKA
Ha IMAJIOTOBOM MAHEIU MOKET UMETh TaAKOW CTUJIb.

BS_NOTIFY Ecnu kHONKa MMeeT JaHHBINA CTUIIb, POJIUTEIBCKOMY OKHY IOCHLIAIOT-
¢S COOOIICHMS BN _DBLCLK, BN _KILLFOCUS u BN_SETFOCUS.
3ameTuM, 4TO OCHOBHOE “KHOMOYHOE” coobmenne BN CLICKED
MOCBUTAETCSI BHE 3aBUCUMOCTH OT 3TOT'O CTHIISL.

BS_OWNERDRAW KHorka ¢ paciimpeHHbIMU BO3MOKHOCTSIMU OTPUCOBKH, KOTJia rpa-
(uueckoe 0TOOpaKEHUE PIIEMEHTA CTAHOBUTCS 00S3aHHOCTBIO MPH-
noxenus, a He Windows. KHormka ¢ 3TUM CTHIIEM MOCHITIAET POIH-
TEIBCKOMY OKHO cooOmenuss WM _MEASUREITEM, npu cO3J1aHUU
KHONKH, 1 WM_DRAWITEM, BCAKMI pa3, KOTJa TpeOyeTCst IepeprcoB-
Ka. DTOT CTHJIb HECOBMECTHM C APYTHMMH CTHIISIMHU.

BS_MULTILINE Ha noBepxHOCTH KHONIKM 0TOOpa)xaeTcsi MHOTOCTPOYHAs HAaIHUCh, a
HE OJIHOCTPOYHAS — KaK B OOJIBIIMHCTBE CIIy4acB.

BS_CENTER LlenTpupoBaHue TekcTa HaamuCcH. HecoBMECTHMO CO CTHIIEM

BS_VCENTER BS_MULTILINE.

Coo0mieHust OT KHOIOK, TOJIydaeMble POJIUTEILCKUM OKHOM. Hrpke ykasaHbl cOOOIIeHUs, KO-
TOpBIE KHOIIKA MTOCHUIAET CBOEMY POJUTEIBCKOMY OKHY. HacTh U3 HUX SIBJISIETCA CAMOCTOSITEIb-
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HeIMH Windows cooOmieHusaMy, a Ipyrue NpuxoIaT B cocTaBe coodmenus WM _COMMAND. B
IIOCJIE/IHEM CIIydae CTaplliee CJIOBO NapaMeTpa wParam COOTBETCTBYET YKa3aHHOMY HOTU(HKaA-
LIUOHHOMY 3HAYEHHUIO:

BN_CLICKED Knomnka Haxara.
(WM_COMMAND)
BN_DBLCLK JIBOMHOM MIETYOK JIEBOUM KJIABUILIEH MBIIIN HA MIOBEPXHOCTH KHOTIKH.

(WM_COMMAND)  Jr0 co00IIeHHE TeHEPUPYETCs TONBKO IS KHOIIOK, UMEIOIIUX CTUIIb
BS_OWNERDRAW.

BN_SETFOCUS Knomnka monygaet wim tepsier poxyc BBoA.
BN_KILLFOCUS,

(WM_COMMAND)

WM_CTLCOLORBT [lochutaeTcsi pOUTEILCKOMY OKHY, KOT/Ia KHOTIKE TPeOyeTCs Iepeprco-

N BaTh CBOM (hoH. PoguTenpckoe OKHO OIHKHO BEPHYTH AECKPHUIITOP KH-
CTH JUIS 3aKpamuBaHus QoHa.

WM_DRAWITEM CooOmieHune reHeprupyercst TOJIBKO TSk KHOMOK, IMEIOIITUX CTHITh
BS_OWNERDRAW. YBEIOMIISET O TOM, YTO POJAUTEILCKOE OKHO JOJIKHO
BBINIOJIHUTH Ipaduueckoe oTodpaxenue kHonku. [lapamerpst cooOuie-
HUSI:
wParam - uJIeHTUPHUKATOP KHOIIKA
lParam - ykasarens Ha CTpyKTypy DRAWITEMSTRUCT.
Onucanue 1nojei CTpykTypsl CMOTpH B IMyHKTE 8.2.9.

CooO11eHust OT pOAUTENBCKOTO OKHA K KHOTIKE. PoIuTebckoe OKHO MOKET U3MEHHUTh COCTOS-
HUE KHOTIKHU, MTOChLIast €i1 cooOIeHne BM SETSTATE. Eciiu mapameTp wParam yCTaHOBJIEH B
3HaueHre TRUE, KHOIIKA MIEPEBOIUTCS C COCTOSIHHUE “‘HaXKaTo”’, eciii wParam paBeH FALSE, TO
B cocTosiHHME “oTkaro”. [lapamerp 1Param Juist JaHHOTO COOOIIEHHS HE UCIIOIb3YETCS U J10J1-
’eH ObITh paBEH HYIIIO.

Kuonku-nepexntouaren. OObIYHO MEPEKIIOYATENb HE BBIIEISIIOT B CAMOCTOSATEIbHBINA AJIEMEHT
YIPABIICHUS, @ PACCMATPUBAIOT €r0 KaK pa3HOBUIHOCTb KHOIIKH, T.€. DJIEMEHT YIIPABJICHMUS,
TpeOyroIuii HaXKaTHsl.

[Ipu cozmanuu nepekmouareneii pynkiueld CreateWindow () MOXHO MCIIOJB30BaTh CIIEIY-
FOIAE TONIOJTHUTENbHBIE CTHIIN:

BS_AUTOCHECKBOX [lepexito4aresib, KOTOPbIH MOKET HAXOIUTHCS TOJIBKO B IBYX COCTO-
SIHUSIX: BKJIFOYEHO M BBIKIIFOUEHO.

BS_AUTO3STATE [Mepexrouateib, KOTOPBIA MOKET HAXOJUTHCS B TPEX COCTOSHUSX:
BKJIFOUEHO, BBIKJIFOUCHO M HEAKTHBHO.

BS_AUTORADIOBUTT ['pymma nepeKiIroyaTesci, mpu 3TOM TOJbKO OJUH M3 TPYIIIBI MOKET

ON OBITH B COCTOSIHUM BKIIFOUEHO, BCE OCTAJIBHBIE - BHIKIIFOYEHBI.

CooOuenue ot nepexntodareneid. Poaurensckoe 0KHO MOJyyaeT OT NepekiioyaTesiell paHee
paccMoTpenHoe coodmenne BN CLICKED B coctape WM _COMMAND.

Coo0mieHne oT poaUTENHCKOTO OKHA K MEPEKIII0YATEIISIM.
1. Pogurenbckoe OkHO ¢ AeckpunTopoM hWnd MOKET 3alIpOCUTH COCTOSTHUE TIEPEKITI0YaTENs,
KOTOPBIN MMeeT uaeHTH(uKaTop nID, yepes coodmenne BM_GETCHECK. Hanpumep:

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

Bo3Bpamaercs 01HO U3 CIEIYIONIMX COCTOSHUI MEPEKII0YaTENs:
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BST CHECKED BKJIFOYEH;

BST_ UNCHECKED BBIKJIFOYEH;,

BST_ INDETERMINATE HCOIPEICICHHOC COCTOSHHE.
[locnennuii Ko 0TBETAa MOKET UMETh TOJIBKO MEPEKII0YATENb, 1151 KOTOPOTO ObLI ONpeaeaeH
cruiab BS _AUTO3STATE.
2. PonuTenbckoe OKHO MOKET U3MEHUTh COCTOSIHUE NIEPEKITIoYaTelis, OChlIas eMy COO0IIeHne
BM_SETCHECK, 3HaueHHe wParam napamMeTpa KOTOpOro JOHKHO IPHHUMAThE OJHY U3 yKa-
3aHHBIX BBIIIE BEJIUYUH, a MapaMeTp 1Param He UCHOJIb3YeTCs U JOJIKEH ObITh paBEeH HYIIIO.

Crpykrypa DRAWITEMSTRUCT.
Crpykrypa DRAWITEMSTRUCT HCHOJIB3YeTCs TP OTPUCOBKE ITYHKTOB MEHIO, a TAKXKe JJIs
HEKOTOPBIX AIEMEHTOB yIpaBieHus (cM. rose Ct1lType B IpUBEAECHHON HUXKE TabIulLe), KO-
TOpble UMEIOT CcTHIIb OWNERDRAW. Kak yxe ObL10 cka3zaHO, 3TOT cTUiIb coobiaer Windows,
YTO OTPHUCOBKY HEOOXOUMBIX SJIEMEHTOB MPUIIOKEHHE OepeT Mo CBOM KOHTPOJb. O0s13aHHO-
ctbto Windows ocTaeTcs 3al0JIHEHHE MOJIEH CTPYKTYpPbl, KOTOpas COAECPKUT UHPOPMAIUIO, YTO
U KaK HY’)KHO niepepucoBath. [locie 3Toro yka3aTesb Ha CTPYKTYpY fepenaercsi B (yHKIHIO po-
JTUTEIHCKOTO OKHA I 00pabOTKH. 3aMEeTHM, YTO OKOHHAs (YHKIUS OyJET MOJIydaTh CMOabKO
coobmennii WM_DRAWITEM, ckonbko nynkmos Tpedyercs nepepucosars. [lepeuncnnm nomy-
CTHMBbIE 3HAUEHUS JJIsl IOJIEH CTPYKTYpBI:
CtlType OmnpexensieT THM JIEMEHTa YIIPaBJICHUS, KOTOPBI nMeeT cTuiih OWNERDRAW:

ODT_MENU MEHIO;

ODT_BUTTON KHOIIKA,

ODT LISTBOX OOBIYHBIN CIHCOK;

ODT LISTVIEW pacmupeHHbII cnucok (Win32);

ODT_ COMBOBOX KOMOMHUPOBAHHBIH CIIHCOK;

ODT_STATIC CTaTHYCCKUM TEKCT;

ODT_TAB Habop 3aknangok (Win32).
CtliD UACHTU(DHUKATOP JIEMEHTA YIIPaBJICHUSI.
He ucnonb3yercs i MEHIO.
itemID HOMEp MYHKTa MCHIO WJIM 3JICMEHTAa CIIMCKOB, KOTOPBIE TPEOYIOT MEPEPUCOBKH.

itemAction Omnpenensier THIT IEPEPUCOBKH:
ODA DRAWENTIRE mepepHCOBKa BCCTO ITyHKTA,
ODA_FOCUS MTyHKT UMeeT (POKyC BBOJA;
ODA_SELECT IIYHKT SIBJIIETCS BHIOPAHHBIM.
itemState Cocrosmue myHkra:
ODS_DEFAULT 0OBIYHOE COCTOSIHHE;
ODS_FOCUS nMeet PoKyc BBOJA;
ODS_GRAYED HEJOCTYIEH (TOJIBKO Ui MEHIO);
ODS_DISABLED HEIOCTYIEH (TOJBKO IJIs MEHIO);
ODS_CHECKED OTMeYeH (TOJIbKO AJIs MEHIO);
ODS_SELECTED BHIOpaH (TOJILKO JJIsl MEHIO).
hwndItem  JleckpumTop sjeMeHTa yIIpaBICHHS.
He ucnonp3yercs 115 MeHIo.
hDC JlecKpUnTOp KOHTEKCTa OTOOpaKEeHHUSL.
rcltem CrpykTypa RECT, orpaHM4MBaroIas npsiMoyrojbHy0 00J1acTh, KOTOpas Tpe-
OyeT epepruCOBKH.
itemData  ][oiiHO€ CIIOBO, ACCOIMMPOBAHHOE C JAHHBIM IIYHKTOM.
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3.3. 3apanue. Hanucarb 1ByXIIOTOKOBYIO IPOrpaMMy — TpeHaxep paboThl Ha kiaBuartype. Ye-
pe3 OIpeIeNIeHHbII HHTEPBaJ BPEMEHH (ITIOCTENEHHO YMEHbIIAIOUIUICS ) MPOrpaMMa BHIBOJUT B
OKHO CITy4ailHbI CUMBOJI. DTO JOJIKEH JAenaTh padouuit notok. [loap3oBarens 10KEH HAXKU-
MaTh COOTBETCTBYIOIINE KJIABUILN KIIABUATYpPhl, CTAPAsCh YCIIETh 32 BHIBOJJOM CUMBOJIOB Ha
skpaH. MHTepdeiic ¢ nonabp3oBaTeneM JT0JKEH Peaan30BbIBaThCS B IVIABHOM MOoTOKe. [l XxpaHe-
HUSI THPOPMAILIUK O BBIBEJCHHBIX CHMBOJIaX MCIIOJIb30BATh TAKYIO CTPYKTYPY JaHHBIX KaK ode-
penb.

IosicHeHus1 M yKa3aHUsI.

B onepaunonnbix cuctemax Ha 06aze Win32 opranusoBaHa gulmecHAIOuas MHO203A0AYHOCHb
(multitasking) — 3T0 cHOCOOHOCTB ONEPAIIMOHHON CUCTEMBI BBITTOJIHATH HECKOJIBKO MTPOTpaMM
OJIHOBpEMEHHO. B 0CHOBE 3TOr0 MpUHIIMIA JIEKUT UCIIOJIb30BAHUE ONEPAIMOHHOMN cHCTEMOM
anmapaTHOTO TaiiMepa JUIS BBIICICHUS KBAHTOB BPEMEHH ISl K&KIOTO U3 OJJHOBPEMEHHO BBI-
MOJIHSIEMBIX ITpolieccoB. Eciu 3T 0Tpe3ku BpeMEHH TOCTATOYHO Majibl, U MallliHa HE Mepe-
Ipy’K€Ha CIIMIIKOM OOJIBIINM YHUCIOM MPOTPaMM, TO MOJIb30BATEII0 KaXKETCsI, YTO BCE 3TU MPO-
IPaMMBbI BBITOJHAIOTCS MapajlIeNbHO.

MHoro3aiauHocTh, peanu3zoBanHas B Winl6, He Obla BeiTecHsAomed. OHa UCOJb30Balla CH-
CTEMHBIH TaliMep IS TIEPUOIMIECKOTO TIPEPhIBAaHMS BBIITOJHEHUS OJHOW 33a]]a4H M 3aITycKa
npyroiil. Kak ato 6b110 peanuzoano? [lepexitouenne Mexay 3a1a4aMy MPOUCXOAUIIO TOJIBKO B
TOT MOMEHT, KOT/Ia OJ[Ha TIporpamMMa 3aBepiiaia 00padoTKy COOOIIEHNUs ¥ BO3Bpalaia ynpas-
nenne Windows. Takyro HEBBITECHSIONIYIO MHOT'033/JaYHOCTh HA3BIBAIOT TAKIKE KOONEPAMUBHOU
MHO0203a0a4HOCMbIO TIOTOMY, UTO OHA TPEOyeT HEKOTOPOT'O COTJIACOBAHUS MEXK/Y MPUIIOKEHH-
SIMM — OJIHa IpOrpaMmMa MOTJIa Napajiu30BaTh paboTy BCEH CUCTEMBI, €CIH €l TpeOOoBaIOCh
MHOT'O BpeMEHU JJis1 00paboTKU COOOLIECHUS.

32-x paspsiinbie Bepcun Windows KpoMe MHOT033aquHOCTH MOIEPKUBAIOT €1e U MHO20NO-
mounocms (multithreading). MHOTOMIOTOYHOCTB — 3TO BO3MOXKHOCTh ITPOTPAMMBI CaMOU OBITh
MHOTr03a1a4H0#. [IporpaMma MoskeT ObIThH pa3zielieHa Ha OTEIbHBIC TTOTOKH BHITIOTHEHUS
(threads), KOTOpBIE, BBITIOJIHSIOTCS MMapalIeIBHO.

Wtak, MHOTO3a/1a4Hasi onepaloHHasi cucreMa 00ecreunBaeT 0JHOBPEMEHHOE UCTIOJHEHUE
JBYX UM O0Jiee MPUIIOKEHUH 3a CUET BbIJENICHUS KaXKI0W U3 HUX IIPOLIECCOPHOTO BPEMEHHU.
MHOTOIOTOKOBOCTb K€ MOAPAa3yMEBAET UCII0Ib30BAHNE HECKOIBKUX MapalIeNIbHbIX TOTOKOB
BBIYMCIIEHUM, OTHOCSIIUXCA K OJTHOW NPUKIIATHON ITPOTpaMMe.

Takum obpazom, uctuaHass Win32 mporpaMma — 3TO COBOKYITHOCTh OJIHOTO TIpoiiecca (process)
Y HECKOJIbKUX MOTOKOB (threads). IIpoyecc — 3T0 UCTIONHAEMBIA MOTyb, KOTOpoMy Windows
BBIJICIISICT aMSTh U IPYT'He CUCTEMHBIE pecypchl. //omox — 3TO MOCIEe0BATEIbHOCTh UCIIOJIHS-
emMbIX KomaH. [Ipouiecc MOXKET cOCTOSTh U3 €AMHCTBEHHOI'O MOTOKA, 8 MOXKET COAEPKaTh UX
HECKOJIbKO. M Ha mpoliiecchbl, 1 Ha MOTOKU PACIPOCTPAHSAETCs BBITECHSIONIAs MHOT03a/1a4HOCTb.
B pesynpTaTe oTnagaer He0OX0AMMOCTh BCTPaUBaHUSI B KaXAyI0 MPUKIIAIHYIO IPOrpaMMy Me-
XaHM3Ma YCTYIKH YIpaBJIeHUs, Kak 3T0 Obuto B Winl6, oGecrieunBaroiiero BblielIeHne mpolec-
COpPHOTO BpEMEHU JApPYruM nporpamMmmam. Bmecto atoro, B onepanuoHHsix cucremax Win32,
pealin30BaH CI0KHBIA MEXaHU3M JUCIIETYEpU3aLUY, 00eCIIeYMBaAIOUINI IPUHYIUTEIBHOE IIpe-
pBIBaHUE, WITH, IPYTUMH CIIOBaMH, BEITECHEHHE aKTUBHOTO TIOTOKA B TOT MOMEHT, KOTa HACTY-
[aeT oYepelb APYroro. ITo NPUBOIUT K OoJiee ueTkoi 00paboTke MHOT03a/1a4HOCTH: MIPH OJ1-
HOBPEMEHHOM HCIIOJIHEHUH HECKOJBKUX MPOrPaMM MIPOLIECCOPHOE BpEMS paclpeaesieTcst
MeX1y HUMH 0oJiee OCIIEIOBATENbHO U YIIydllaeTcs OTKIMK IPOrpaMM Ha BBoJ. YyBCTBH-
TEIbHOCTb PEaKUU IPOrPaMMBbI SIBJISIETCS €€ BaXKHBIM [TOKA3aTesIeM, IIOCKOJIbKY IIEPBOE, UTO
[IOIMEYAET MOJIb30BaTeNb IIPU HEBEPHOU paboTe 0OAHON U3 MPOTpaMM, — ITO Bslas peakius Ha
MaHUITYJISIIIUH C MBIIIBIO W KJIABHATYPOU.

3aMeTUM, YTO pacHpeeliss MPOILECCOPHOE BPEMS CPEId HECKOJIbKUX TOTOKOB, ONEpAallHOHHbIE
cucrembl Windows 95/98 nnu OS/2 co3natoT WLII03HI0 NapalieIbHO MPOTEKAIOIINX TOTOKOB.
Tonsxko Windows NT nipu HalMunuu HECKOJIBKUX MPOIIECCOPOB ACHCTBUTEIHLHO 00padaThIBaeT
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9T MOTOKU OJHOBPEMEHHO, BBIJIENSS HAa 0OCIIY>)KUBAHUE Ka)KJIOTO U3 HUX CBOM COOCTBEHHBIN
npoueccop. [logoOHOe siBlIeHNE HUMEHYETCS CUMMETPUYHOMN MYJIBTUIIPOIIECCOPHOM 00paboTKOM
(SMP).

B Win32 peanusanus ¢oHOBBIX 1€HCTBUIN, HAIpUMEp, MIeUaTh JOKYMEHTA, HE MIPE/ICTaBIsET
ocoObIx TpyaHocTel. Co3maercst pabounii MOTOK, €AMHCTBEHHOE HA3HAYEHUE KOTOPOTO — 3TO
BBIIIOJIHEHUE ATUX caMbIX QOHOBBIX JeiicTBuil. [Ipu paboTe moTtoka onepanroHHas cUCTeEMa
MIEPEKIII0YAETCs C MOTOKa 00pabOTKH BBOJA M0JIb30BaTENsI HA (POHOBBIIN MOTOK U 00paTHO. bo-
Jiee Toro, Takast 00paboTKa MPOUCXOAUT C MAKCUMAIIbHOM 3(PPEKTUBHOCTHIO, TOCKOJBKY KOT1a
MOTOK /17151 00CTY>KMBaHUS BBOJa HAXOJIUTCS B 0KMIaHUU, JIbBUHAS J0JIS IPOLECCOPHOTO Bpe-
MEHHU BbLAeNseTcsl GOHOBOMY MOTOKY. Ho, Kak TOJIbKO MOJIb30BaTeNh HAXKUMAET KHOIIKY Ha
KJIaBUAType WU JEaeT LIETU0K MbIIIbIo, 00paboTka (OHOBOTO MOTOKA MPUOCTAHABINBAETCS,
U yIIpaBJICHHE lepelaeTcs NOTOKY BBoja. [Iporpamma pearupyer HeMeaJIeHHO Ha BCE BO3HHUKA-
OLIME BXOJSIINE COOOLIEHUS.

Jucnerdyepusanus MOTOKOB

OCHOBHBIM (PaKTOPOM, YUUTHIBAEMBIM MPU JUCIIETUEPUBALNH, CITYKUT NPUOPUMEN bINOTHEHUS
Kaxxoro noroka. B Win32 xaxaoMy oToKy NpuCcBauBaeTCsi CBOM MPUOPUTET - uncio oT 0 1o
31; gyem OoJibiie YUCIIO, TeM BhIIIe mpuoputeT. [Ipropurer 31 pesepBupyercst moa 0COOEHHO
KPUTHYHbIE OTlepalliy, HallpUMep, IPUEM JAHHBIX B peaibHOM pekume BpeMeHu. [lpuopurer 0
HA3HAYaeTCsl ONEPallMOHHON CUCTEMOM HEKOTOPBIM BTOPOCTENIEHHBIM 3a[auaM, BbITIOJHEHUE
KOTOPBIX MPOUCXOJIUT B TO BPEMsI, KOTJ]a HET IPYrUX 3a/1a4. boJlbIIMHCTBO MOTOKOB paboTaloT ¢
IIPUOPUTETOM B AuanazoHe ot 7 a0 11. Kaxapsle HECKOJIBKO MUJUIMCEKYH]T JUCIIETYEP Ollepalu-
OHHOM CHCTEMBI IPOCMATPUBAET Bce pabOTaroOIIKNE B CUCTEME IOTOKH U MEPEAAeT yIpaBiIeHUE B
COOTBETCTBUHU CO CJIETYIOIIMMU MpaBUIIaMU:

1) mpouieccopHO€ BpeMsi BBIAEISAETCS NOTOKY C HAUBBICIIUM IPUOPUTETOM;

2) eciy MOTOKOB C OJAMHAKOBBIM IIPUOPUTETOM HECKOJIBKO, TO YIpaBJIEHUE NIEpeaacTCs TOMY,
KOTOPBIN IPOCTAaUBAET A0JIbIIE JPYTUX;

3) NOTOKHU C HU3KUM IIPUOPUTETOM HHUKOT]IA HE BBITECHSIOT MOTOKHU C 00JI€€ BHICOKUM.

371ech MOKET BO3HUKHYTH Borpoc. Eciu B cucteme NpucyTcTByeT NOTOK ¢ pruoputeToM 10 u ¢
MPUOPUTETOM 9, TO JI0 BBINOJIHEHHS IOTOKA C IPUOPUTETOM 9 €10 HUKorja He noiner? Her,
310 He Tak. He 3a0biBaiite, uto Windows 310 coObITHIIHAs onepaionHas cucrema. Korna oue-
penb coodieHuit notoka ¢ npruoputeToM 10 mycra, OH NEPEeBOUTCS B COCTOSIHUE 0XKHIaHUS,
710 TOJIY4€HHUs HOBbIX cooOuieHuil. [Ipu aTom 0OpabaTbiBatoTCs OTOKHU ¢ O0ji€e HU3KUM ITPUO-
PUTETOM, @ IPUOCTAHOBJIEHHBIN OTOK HE MOJIY4aeT MPOLIECCOPHOE BPEMS 10 MOMEHTA €ro aK-
THUBM3AI[MU B OTBET Ha Kakoe-mubo coobiTue. Hy)xHO cka3aTh, yTO OOJIBIIMHCTBO IOTOKOB MPO-
BOJUT JUITMUTENIbHOE BPEMsI KaK pa3 B COCTOSIHMM OXHUJAAaHUS BBOJa HOBBIX cooOmieHui. B pe3yinb-
TaTe MOYTH BO BCEX CIy4asX, KpOME IKCTPEMAIIbHBIX, 1aXKe OTOKH ¢ rpruoputeToM O mosryyaror
JOCTaTOYHO BPEMEHHU.

OTcroa BbITEKAET BbIBOJ: HE CTOUT CTPEMUTHCS MOIHATh IPUOPUTET MOTOKOB COOCTBEHHOI'O
MIPUIIOKEHHUS C 1IeNIbI0 UX 0osiee OBICTPOM paboThl. DTO, HABEPHSKA, MPUBEAET K 0OpaTHOMY

s dexTy.

[Tpo6seMbl MHOTOTIOTOYHOM TEXHOJIOTUH

ApPXUTEKTYpa MHOTOTIOTOYHOTO TIPUJIOKEHUS OOBIYHO BKJIFOYAET TJIABHBIN TTOTOK IMPOTPAMMBI,
KOTOPBIN CO3/IaeTCsl aBTOMATHUYECKH TPH 3aITycKe HCIoTHsieMoro Moayisi. OH co3aeT Bce OKHA
¥ COOTBETCTBYIOIIME UM OKOHHBIC MPOLIEIYPHI, a TAKKEe 00pabaThIBaeT BCE COOOIIECHUS TS
3THX 0KOH. Clie10BaTeNIbHO, TJIABHBIN OTOK JIOJKEH UMETh LUK 00pabOTKU COOOIICHUH.

Bce ocTanbHBIC TOTOKH SIBJISSFOTCSI pA0OOYMMU M CITYXKAT JIJIST PeIICHUST HEKOTOPBIX (DOHOBBIX 3a-
nad. OHM HE UMEIOT OKOHHBIX MIPOIIEAYP U, 3HAUYHT, HE 00pabaThIBAIOT COOOIIEHHUS ONepaIliOH-
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HOM cucteMbl. Takum 00pazom, pabodne MOTOKH HE BHITIOIHSIOT 3a/1a4, CBSI3aHHBIX C MMOJb30Ba-
TEeTLCKUM UHTEpGErncoM.

Bce nmoToku SBISIOTCS 4acTAMU OJHOTO IpOLEcca, IO3TOMY OHM pa3JIelisiioT BCE €r0 Pecypchl,
TaKue KakK MaMsTh, OTKPBIThIC (aiibl U npodee. [IoCKONIbKY MOTOKH pa3AeistoT MamMsTh, OTBE-
JEHHYIO TIPOrpamMMe, TO OHU PA3ICIISIIOT U CTATHYECKUE MTepeMeHHbIe TprIokenus. OHaKo
KaXJIbIH TTIOTOK UMEET CBOM COOCTBEHHBIN CTEK, T.€. aBTOMAaTUYECKHUE MIEPEMECHHBIC SIBIISIOTCS
YHUKAJIBHBIMU JUTSl KAXI0TO MOTOKA. KaXk bl MOTOK TakKe MMEET CBOE COOCTBEHHOE COCTOSI-
HUE IIpoLeccopa, KOTOPOE COXPAHAETCS U BOCCTAHABIMBAETCS MPU NEPEKIIOUECHUN MEX Ty MO-
TOKaMH.

TexHo0TusI MPOTPAaMMHUPOBAHUS JUTSI PAa3BUTOT0 MHOTOTIOTOYHOT'O TIPHJIOKEHHUS — caMast
CJIOKHAs 3a71a4a, ¢ KOTOPOH MPpUXoauTes craakuBaThess Windows nporpammucty. Ee ¢yt co-
CTOUT B TOM, YTO B CHCTEME C BBITECHSIIOIIEH MHOT'03aJaYHOCTHIO MTOTOK MOKET OBITh ITPepBaH
B JIF000M MOMEHT JIJIsl TIEPEKITIOUEHHUS Ha IPYTO¥ MOTOK, CJIEI0BATEIBHO, MOXKET MPOU30UTH
HEKOHTPOJUPYEMOE TPIIIOKEHUEM B3aHMOICUCTBUE MEXKIY ABYMsI IOTOKaMHU, KOTOpoe OyzaeT
HEXeJaTeIIbHBIM.

Coznanne pabovero moToka
B niepByto odepeb Hy)KHO HanucaTh TaK Ha3bIBaeMyo “QyHKIIHIO paboyero noToka’”, Tejao Ko-
TOPOH M COICPKUT OTIEPALINH, BHITIOJIHAEMBIC pabouuM moTokoM. [IpoToTun ¢pyHKIMu oauHa-
KOB JUIsl BCEX IIOTOKOB

DWORD WINAPI ThreadFunc (LPVOID pData);
Nmsa pynkimm paboyero noTtoka He UMEET 3HAUY€HUs, TOCKOJIbKY, KaK U JUIl OKOHHOM IpoLey-
pr1, Windows ucnosb3yet ee aapec, a He uMsl. Bce pyHkiun pabouero notoka UMeEOT TOJIBKO
oauH napaMmetp tuna LPVOID. CnenoBaTenbHO, YTOOBI MepeaaTh B PYHKIIMIO HECKOJBKO mapa-
METPOB M3 BBI3bIBAIOLIETO MIPOLIECCA, HY)KHO OIPENEIUTh COOCTBEHHYIO CTPYKTYPY, 3all0JHUTh
0JIsL U IiepesiaTh ee ajipec yepes pData.
Oco6eHHoCTh (YyHKIIMU paboUyero moToka COCTOUT B TOM, YTO MPHU BBIXOJE U3 HEE HOMOK A6-
MomMamu4eckuy 3a8epuiaemcs.
Hcnonb3yiiTe IMEHHO 3TOT IYTh JUIsl OKOHYAHUS paboyero noToka, a He MPUHYJAUTEIbHOE 3a-
BeplIeHue yepe3 crnennaibible GyHkun Win32 APIL. OT1o MoxeT ObITh HCTOYHUKOM TPYIHO-
YIOBUMBIX OIIHOOK MEKIIOTOKOBOTO B3aUMO/ICHCTBHSL.
Hemnocpeacreennoe co3znanne pabodero moToka mpouCcXoauT B MOMEHT Bhi3oBa Win32 API
¢ynkiuu CreateThread (), KoTOpas UMEET MPOTOTHIL:

HANDLE CreateThread (
SECURITY_ATTRIBUTES* pThreadAttr,

DWORD dwStackSize,
THREAD_START_ROUTINE* pThreadFunc,
LPVOID pData,

DWORD dwFlags,
LPDWORD pIdThread) ;

[lepBrlii mapameTp 0OBIYHO HE UCIOJIb3YETCs U paBeH NULL, BTOPOil — onpeesnser pa3mep cre-
Ka 7151 paboyero nmotoka. Ecnu on paBen 0, Windows cama onpenensieT HeOOX0AUMBIA pa3mep.
Tpertuii mapamerp — 3T0 yKazareib Ha (PyHKIUIO padovero noToka, a Y4eTBEPThIA — yKazareib
050Ka mamsTH, KOTOpheIi Oyner nepenad B ThreadFunc () . @nar akTuBU3auu paboyero mo-
TOKa 00bIYHO paBeH 0, YTO 03HAYAET HEMEUICHHBIN 3ayCK MOTOKa. Yepes mocneaHuil ykasa-
Teb OyJieH BO3BpalleH UIeHTU(PUKATOP CO3JaHHOT0 oTokKa. OIHaKO OOJIbIINI UHTEpEC Mpe-
CTaBJISIET JECKPUIITOP MOTOKA, BO3BpalaeMelil pyHkiueit CreateThread (). OH no3Bossier
BBI3BIBAIOIIEMY IIPOLIECCY TPOBOIUTH HEKOTOPbIE MAHUITYJISILIUU C 3aITyIIEHHBIMU TOTOKaMHU.
Huxe npencrasiien pparMeHT KoJa, BHIOJIHSIONIN 3aTycK pabo4yero noToka:

HANDLE hThread;
DWORD idThread;
THREAD PARAM params;
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/] ..
hThread = ::CreateThread (NULL, 0, ThreadFunc,
&params, 0, &idThread);
if (!hThread) {
// ommBKM CO3ImaHMA [NOTOKAa

}
3nece THREAD PARAM — HEKOTOpAas CTPYKTYPa, KOTOPask OnpeseNnseTcs B npunoxenun. Ona
CIIY>KHT JIJIs Tiepeadn Habopa mapaMeTpoB B (YHKITUIO MMOTOKA.
OTOT pparMeHT COJAEP>KUT NOTEHIMATIBHYIO OUTUOKY, CYyTh KOTOPOIl OOBsICHEHA HUXKE.
[Ipu BeIXOz1€ U3 GJI0KA, 3aIyCTUBILIErO MOTOK, IPOUCXOIUT pa3pylleHUE JIOKAJIbHBIX IIepeMEH-
HbIX params U hThread. Ho yxe 3anyiieHHbli TOTOK HE MOXET “3HaTh~ 00 3TOM, OH MpO-
JI0JIKAeT M0JIb30BaThCs JaHHBIMU U3 OJ0Ka maMsTu, kKotoporo yxe Het! [locnenctBus aToro —
HEIIPEICKa3yEMBI.
Heckpuntop hThread HeoOXoauM st KOPPEKTHOTO OCBOOOKACHHS PECYPCOB MOTOKA TOCIIE
€ro 3aBepUICHUS CIIEAYIOIINM 00pa3oMm:

CloseHandle (hThread) ;

BrIxo10M U3 CIOKMBIIEHCS CUTYalMH SBJISIETCA 00BsBICHNE ITapaMeTpoB params U hThread
KaK rjao0aibHble WM CTaTUYECKHE IIEPEMEHHBIE.

Opranu3anus B3auMOICUCTBUS TOTOKOB

Kak YK€ OTME€UYAJIOCh, I'TaBHAA TPYAHOCTb TCXHOJIOTUH MHOT'OIIOTOKOBOT'O ITPOrpaMMUpPOBaHUA
— OTO OpraHu3anusd B3aHMOHCﬁCTBHﬂ IIOTOKOB. HpI/IJ'IO)KeHI/Ie JOJIZKHO UMETh BO3MOXHOCTH
TyIJIEKCHOTO oOMeHa uHpopmaimed. OTo 03Ha4aeT, YTO JAaHHBIC TOJDKHBI ITepeAaBaThCsA KakK OT
pabouero mMoToKa K MPOIECcCy Win, JPYTUMH CIIOBaMU, B TJIaBHBIN MTOTOK, TaK U B 0OpaTHOM
HaNpaBJICHUU — OT MpoIliecca B pabovnii MOTOK.

Pabouwnit moTox — mporuecc

C nepBbIM HaIpaBIIEHUEM B3aMMOJICHCTBUS OCOOBIX TPYIHOCTEH HE BOSHUKAET, IIOCKOJIBKY
3/1ech paboTaer nmocklika cooduieHuii. HamoMHuuM, 9T0 ri1aBHBIA MOTOK UMEET PYHKIMIO OKHA
1, CJIEI0BATEIbHO, MOKET MPUHUMATh COOOIIEHUs OT padouero notoka. Ho kakue cooOmienus?
B 3aronosounom daiine windows . h onpeznenena koncranta WM_USER, KOTOpas ABJISAETCA
BEpXHEH IpaHuliel cooOIIeHni, ncnonb3dyeMbix Windows s city’keOHbIX 1esieil. ITo o3Haua-
€T, 4TO Bce UCTHHHBIE Windows cooOLeHus UMEIOT HOMepa, MeHbIne 4eM WM_USER. Crnego-
BaTEJIbHO, JUIsl CBOMX BHYTPEHHHUX IleJIel IPUII0KeHHE 0€3011aCHO MOYKET MCIOJIb30BaTh CO00-
1ieHus co 3Ha4eHueM WM _USER+n, rae n>0. IIpu 5ToM onepanyoHHol CMCTEMON rapaHTHpY-
€TCs1, 4YTO 3TO HE MPUBEIIET K HeXKeNaTeIbHOMY (D (PEKTY KOJTU3UH COOOIICHUH, T.€. HAIOKe-
HUIO OJHOTO Ha JIPyroe.

Kak oTnpaBisth cO001IEHNs — CHHXPOHHO WM acUHXpOHHO? OTBeT eaucTBeHHbId. Crenyer
HCII0JIB30BaTh MOIbKO ACUHXPOHHYIO TIepenady uepe3 pyHkuuio PostMessage (), nojapasy-
MeBasi, 4TO B JIFOOOM MOMEHT paboTa MOTOKA MOXKET OBITh MIPEpBaHa.

[Iponecc — pabounii mOTOK

PaccmoTpuM THNIMYHBIE CUTYAITHH.

Pabouuit noTOK 10KEH HayaTh 00pabOTKy HEKOTOPBIX JAaHHBIX TOJIBKO IOCJE TOTO, KaK 3TU
JTaHHbIE OyIyT MOATOTOBJICHBI IPYTUM MOTOKOM. Kak yBe1oMUTh paboumii MTOTOK O TOM, YTO
uH(popmanus yxe roroa k o0padoTke?

B cuny xakux-nu6o npuuuH, pabounii MOTOK JOJKEH HEMEUIEHHO 3aBEpPIUINThH CBOIO padoTy.
Kak coobmuts emy 06 a3Trom? KoHeuHO, MOKHO UCIOJIb30BaTh MIPUHYIUTEIbHOE CHATHE TOTO-
Ka, HO 9TO0, KaK MPaBUJIO, MPUBOJUT K HEXKEJIATETbHBIM MTOOOYHBIM (D PeKTam.

[Tono6HbBIE TPUMEPHI MOKHO MPOJI0JDKATH, HO YK€ SICHO, UTO pabouyuii MOTOK HE MOXKET MPH-
HUMATh COOOIIEHNs, T.K. OH HE UMeeT (QYHKIIMU OKHA.
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1. JInst KoopAMHALIMY JEHCTBUI MOTOKOB B TAKOTO poJa cuTyauusx B Win32 mpenycMOTpeHbI
crienuanbHbie popmul cunxporuzayuu. OTHON U3 TaKUX GOPM SIBISIOTCS COOBITHS (events).
OOBEKT COOBITHE MOXKET HaXOUTHCS TOJIBKO B IBYX COCTOSIHUSIX: YCTAHOBJIEHO M COPOIIIEHO.
Cam 1o ceOe 00BeKT COOBITHE HE MPEACTABISAET UHTEPECa, OH UCIIOJIb3YeTCs] TOJBKO B KOMOU-
HallUM CO CTIeNHAbHBIMA WINn32 ¢yHKkyusmu oxcuoanus.

Heckpuntop Ha 00BEKT cOOBITHE BO3BpamaeT pyHkiuus CreateEvent () :

HANDLE CreateEvent (
SECURITY ATTRIBUTES* pEventAttr,
BOOL bManualReset,
BOOL bInitialState,
LPCTSTR lpName); //TONBKO IJig PAaB3HBEIX I[IPOLIECCOB

3nech: ykazatens pEventAttr, kak npaBmwio, paBeH NULL; nepemennas bManualReset
OTIpeJIeIIIET PEKUM yIIpaBieHUs coObITHEM — BpyuHYI0 (TRUE) unu aBTomatuuecku (FALSE);
nepemeHHas bInitialState 3agaer crapToBoe cocTOsiHME 00beKTa — ycTaHOBJIEHO (TRUE)
unu copomieHo (FALSE).
CoObITHE MOXKET OBITh UIMEHOBAaHHBIM, TOT/Ia TapaMeTp 1pName /J10JKEeH yKa3blBaTh Ha KOH-
CTaHTHYIO CTPOKY. DTO UMS UCIOJIb3YETCsl B Cllyyae, Korja TpedyeTcs CHHXpOHU3UPOBATh /1Ba
unu 6oJiee mporieccoB. st B3auMOACMCTBUS MPOIECC — pabounii MOTOK JAHHOE UMS HE TpeOy-
€TCs, MOOTOMY MOKHO HCI0JIE30BaTh NULL yKa3aTensb.
Hanomuum, uto Bce co3gaHHble WK OTKpbIThIe Windows 00beKThI TPEOYIOT 3aKpbITHS (QYHKIIN-
en:

CloseHandle ( (HANDLE) hObject) ;

KOFHaOTHaHaeTHeO6XOHHMOCTLBID(HCHOHLSOB&HHH.

2. BTopoii TpyAHOCTBIO MEKIIOTOKOBOTO B3aUMOJICUCTBUS SIBJIIETCS JOCTYII K Pa3IeI€MbIM

naHHBIM. JlomycTHUM, OMH TOTOK MOAU(GUIIMPYET KaKue-TO JaHHBIC, a B 3TO K€ BpEMs BTOPOU

MOTOK MX ynTaeT. Eciy nepBeiil MOTOK HE 3aBEPIINII CBOM U3MEHEHUA, TO BTOPOU MOJY4UT He-

BepHbIE 3HaUeHUs. Hamnydmuii crnoco6 nperoTBpaTUTh TaKyl CUTYAIHIO — 3TO UCIIOJIb30BaHUE

KpUTHYECKHUX CeKIHii (critical sections), KOTOpbIE MPEACTABISAIOT COOOM pa3/iebl KOa, BO BpeMs

BBITIOJTHEHUS KOTOPOT'O TEKYIIUNA MOTOK HE MOKET OBITh IIPEPBaH, a BCE OCTAJIbHBIC TIEPEBOIST-

Cs B COCTOSIHUE OKHUJIAHUS.

Kputnueckas cexiust 10mkHa OBITH MPOMHUIIMATIM3UPOBA, TIOCIIE Yero (PyHKITUS
EnterCriticalSection (&cs) ;

HaYMHAET KPUTUUYECKYIO CEKIMIO CS, a PyHKIIH

LeaveCriticalSection (&cs);

3aBepuiaet ee. [Ipu arom Windows rapantupyer, 4To KOJ MpOTpaMMbl, 3aKIFOUEHHBIN MEXTy
STUMHU JIBYMS BbI30BaMU OY/IE€T BBIIOJIHATHCSA KaK Obl B MOHOIIOJILHOM PEXKUME, T.€. TOra, KO-
I/1a OCTaJIbHbIE IOTOKU JAHHOTO IMPUII0KEHUS OYIYT «3aMOPOKEHBD).

3. CaemyeT ymoMsiHyTh O TPEThEH TPYAHOCTH, KOTOPAsi CBSI3aHA C IMHAMHYECKUM 3aXBaTOM I1a-
MATH B paboyeM MoToke. J1a mpoliieMa MposiBIseTCs TOr/Aa, KOrAa, BOSHUKAET HEOOX0AUMOCTh
HMMETh MOCTOSIHHYIO 001aCTh MAMSTH, YVHUKAIbHYIO 0151 Kaxcooz2o nomoka. Win32 API npeno-
cTaBIsieT psia QyHKIUHN, TIOUIEPKUBAIOIINX TAKYIO CIICIU(PHYECKYIO TaMsTh, KOTOpas Ha3bIBa-
eTcsl JIoKalabHOM mamMsThio notoka (thread local storage mnu TLS). Onnako nydmum pereHuem
CIIeyeT MPU3HATH TIEPECMOTp aITOPUTMA PEIICHUS 3a7a4ul, U MOJHBIA OTKa3 OT TAaKOTO 3aXBaTa
B ITOTOKE.

OOmras cxeMa B3auMOJIEHCTBUS TIOTOKOB
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PaccmoTpum 00111yt0 cxemy B3aMMOJIEHCTBUS TJIaBHOTO U paboyero noTokos. Onpenenum
CTPYKTYpy SWT, KoTopas OyAeT nepenaBarbes B PyHKIUIO padodero noToka Kak napamerp:

struct SWT {
HANDLE hevBeg; // coOnTue Hauasna
HANDLE hevEnd; // coOuTue 3abBepmeHus
CRITICAL SECTION cs;
// IONOJHUTEJILHEIE [10JI8
bi
CrpykTypa, IOMHUMO MOJIEH, OIPEEIIAEMBIX pelllaeMOol 3aaueil, COIEPIKUT J1Ba AECKPUIITOPa
COOBITHI U KPUTUYECKYIO CEKIIHUIO.
B rmaBHOM moToKe OOBSABIISIIOTCS IBE cTaTUYeckue nepeMennbie swt u hThread, a Takxke
MIPOBOJUTCS MHULIMAIIA3AIMS KPUTHUECKOW CEKIIMU U CO3/1aHNe OOBEKTOB COOBITUH ISl yIIpaB-
neHus pabounm motokoM. O6a COOBITHS UCIIONB3YIOT "pydHOE" N3MEHEHUE COCTOSIHUS U TIep-
BOHAYaJIbHO YCTaHOBJIEHHI B "'cOpoLIeHo".
static SWT swt;
static HANDLE hThread;

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

3areM 3amyckaeTcsi pabouuii NoTok ¢ oociyxuBaromieil pyHkuueit ThreadFunc (), KOTOpoi B
Ka4ecTBe ITapaMeTpa IepeaaeTcs yKa3aTelb Ha CTPYKTYpY sSwt.

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

[Tocne 3TOr0, BO3MOXKHO B APYroM 00paboTunke (PyHKIMHU IJIaBHOTO OKHA MPHIIOKEHHUS, yCTa-
HaBJIMBaeTCsl coObITHE hevBeg, 4TO SBISETCS CUTHAIOM padovYeMy MOTOKY K Ha4ally UCTIOJTHE-

HUs CBOCTO KOJaA.

SetEvent (swt.hevBeg); // CoBHTME yCTaHOBJIEHO

Teneps paccMoTpuM QYHKIHIO pabOyero moToka

DWORD WINAPI ThreadFunc (LPVOID pData)
{
// mpeofBpasyeM ykasaTesb
SWT* pswt = (SWT*)pData;
// GECKOHEUHO OXMUIAaeM HACTYIJIEHUI COOBITUS
/*1x/ WaitForSingleObject (pswt->hevBeg, INFINITE)

// mponoJsrxkaeM LMKJI [IO0Ka He YyCTaHOBJIEHO
// COOHTHMSA BaBeplleHMs padodyero MNOTOKa
/*2%/ while (WaitForSingleObject (pswt->hevEnd, 0)
!= WAIT OBJECT 0) {
// BBOOVM KPUTUUECKYI CEKLMO ¥ XIeM KoIIa
// ocTasbHHE NOTOKM OyOYyT 3abJIOKMPOBAHE
EnterCriticalSection (&pswt->cs);

// Hekue nemcTeud
// B "MOHONOJBHOM" pexmuMe

// cOpacHBaeM KPUTHUUECKYD CEKLIMIO
LeaveCriticalSection (&pswt->cs);

}

// cbpachBaeM CoOOBITUE

ResetEvent (pswt->hEvEnd) ;

// BHIXOH U3 GYHKUMM aBTOMaTHUYECKM

// 3aBepmaeT paboumii MOTOK

return 0;

}
B nukiie, nomeduennom uepes /*1*/, pynkuus paboyero notoka OyJaeT HaXOIUTHCS 10 TEX MOP,
[IOKa I'JIaBHbIM NIOTOK HE yCcTaHOBUT coObITHEe hevBeg. [{uki, nomMeueHHsli /*2*/, opranuzoBan
UHBIM 00pa3oM. DyHKIUS 05KUJIaHUS TOJIBKO MPOBEPSIET cOCTOsIHUE coObITUsI hevEnd. Eciu
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OHO HC YCTAHOBJICHO, TO BBIITOJHACTCA TCJIO LIUKJIA, B IPOTHUBHOM CJIy4dac€ — UKII 3aKaHYNBACT-
Csl, UTO BEJET K BBIXOJly U3 (PyHKIMU paboyero noToka U 3aBepLICHUI0 CaMOro MOTOKa.

Bepuemcs B rimaBHbIi moToK. 115t TOTO, 9YTOOBI 3aBEPIIUTh pabOUMii MOTOK YCTAaHABINBACTCS
coObiTHe hevEnd, mociie 4ero npouecc 0KuJaeT MOMEHTa ero copoca B paboueM MOTOKE.

SetEvent (swt.hevEnd) ;

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

// B OaHHBE MOMEHT pabouui NOTOK BaBeplieH

3aTeM BBITIOTHACTCS 3aKPHITHE OOBEKTOB

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

Ucnonwiyete dyHkiuio oxuaanus Sleep (), Toabko ais pabounx motokos. [Ipu ee mpume-
HEHUU B INIaBHOM I1OTOKE OH OJOKUpYyeTcs U He 00pabaThIBaeT MOCTYMAIOLUIUE COOOIIECHUS.

3.4. 3apanue. Knacc DIB qnst pabotsi ¢ Device Independent Bitmap. M3yunTs Bo3MOXKHOCTH
oToOpaxkeHus 2-x MepHbIX n300paxenuii DIB ¢popmara. PazpaboTtats coOcTBeHHBIN Kitacc DIB,
obecrmeunBaronuii MoIHOPYHKITMOHATBHYIO padoTy ¢ BMP m3o6paxenusmu (MFC kiace
CBitmap He gaet Takux Bo3MoxkHOcTel). MunumanbsHble TpedoBanus: meto] ReadDIBFile()
Ui cYUThIBaHUS U300pakenus B BMP ¢opmare u3 daiina, meron DrawDIB() ans otprucoBku
BMP uzo0paxenusi.

IlosicHeHus1 M yKka3aHmus.

®opmar BMP (ot cnos BitMaP - 6utoBas kapta, uiu, TOBOpsl O-pyCcCKU, OUTOBBIA MacCUB)
ABJIIETCA OAHOU U3 GopM IpeacTaBieHus pacTpoBoi rpaduku. [Ipoie rosops, nzoopaxxeHue
MIPEJICTABISETCS B BUAE MATPULIBI IPSIMOYTOJIbHBIX TOUEK, /1€ KaXKasi TOUKa XapaKTepu3yercs
TpeMs mapaMeTpaMH - X KOOpPJIMHATOM, y koopauHatoi u nsetom. ®opmatr BMP pa3pabatsi-
BaJICSl U3HAYaJIbHO ABYMs Koprnopanusamu Intel u Microsoft, u B To Bpems Obu1 OMHAKOB IS
obeux onepaunoHHbix cucteM Intel OS/2 Warp u Microsoft Windows 2.x. Ognako nanee pupma
Microsoft paciupuna gpopmart, paciipuB CTPYKTYphI (IIPU 3TOM COXPaHUB Kak 0OpaTHYIO, TaK
U IPSIMYIO COBMECTUMOCTD JUIsl HEC’KATBIX Pa3HOBUAHOCTEHN) U 100aBUB MOACPKKY KOMIIpEC-
cun. Jlob6aBuiace noanepxkka cxatus 6e3 norepb PNG u RLE, a Takxke cxxatue ¢ norepsimu
JPEG. Kazanocs 0b1, JPEG 1 BMP, coBmecTnim HeCOBMECTUMOE, OJTHAKO 3TO TOJIBKO Ha Tep-
BbIH B3rsiA. Ha camom nene popmatr BMP - sBisieTcst poHBIM HE TOJBKO Ui ONEPALMOHHBIX
cucreM Windows u OS/2, HO U JUIsl pa3JIMYHbIX allllapaTHBIX YCTPOUCTB (MMEETCSl BBULY €r0
anmapatHas Bepcus DDB - Oyner onucana nanee). PonHBIM B TOM CMBICIIE, YTO BCE OTIEpAIU
rpaduyeckoro BBOJia - BbIBOJIa Ha 3KpaH (IPUHTEP U Ha HEKOTOPHIE APYrHe yCTPOICTBa) B KO-
HEYHOM UTOT'€ OCYLIECTBIISIFOTCS IOCPEACTBOM HEro (B TOM MJIM MHOM ero Bujae). Tak BOT, mo-
CKOJIbKY COBPEMEHHBIE IIPUHTEPHI MOAJIEPKUBAIOT NMPSAMOM BbIBOJ U300paskeHui B (popmaTax
PNG u JPEG Ha ycTpoiicTBo, 1 Obli1a BBE/IEHA WX MOAJAEPKKa. TeM caMbIM, 0OecTieunB arma-
paTHBIN BBIBOJ B paMKax eauHoro ¢gopmata. I[lon BeiBosn BitMaP-B, onTumusupyercst apxurek-
Typa OoJIbIIMHCTBA BUeoaganTepoB.  Jns urenus u BeiBosia B OC Windows, nmpeaycMoTpeHO
MHOTO crienuanbHbIX QyHKIUN U cTpykTyp API (Oubnuoreka gdi32.dll u gdiplus.dll), koTopsie
MIOMOTAIOT MPOU3BOJUTH BCE HEOOXOAUMBIE OTIEPALlU Ha JJOCTATOYHO BHICOKOM JIOTUYECKOM
ypoBHe. Delphi - emie 6omee ympoiraer paboTy npenocTaBiisas HaMm Kiacc HaACTpouky Hag API -
TBitMap, KOTOpBIi1 3/1eCh paccCMaTPUBATHCS HE OyIET MOCKOJIBKY XOPOIIIO OMKUCAH BO MHOTHX
HCTOYHHUKAX. B 3akitoueHme K pas3zieny Xouercs pa3BesaTh OJHY HeolpeneieHHocTh. Windows
NoJJIep>KUBaeT paboTy ¢ TpeMsi buTMmanonogo0HeIMU GopmaTamu *.bmp, *.rle, *.dib. *.rle - 3To0
CKaTbIi OUTMaI (Kak 3To cieayeT u3 Ha3BaHus B popmaTte RLE), m0JIHOCTBIO COBMECTUMBIH €
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bmp. *.dib - 6urman Bepcuit Windows 6omee yem 3.0. *.bmp - n3HauanpHO peanoaaraics
ObITH cOBMECTUMBIM ¢ Windows 2.X, B TIOCJIEICTBHH BEPOSITHO OT 3TOT'0 OTKA3AJIMCh U CIIEIaIN
ero MyapTudopMaTHbIM. J[aHHbIE pOpMaThl BHYTPEHHE HU YE€M HE JPYT OT JIpyra He OTJINYaroT-
cs (T.e. ABISIOTCSA, IO CYTH, IICEBIOHMMAaMU *.bmp) 1 ObUIH BBEACHBI AJIS SBHOT'O YKa3aHUS
dbopmarta cxaTusl.
ArmapaTHO-3aBUCUMBIE U anmapaTHo-He3aBuCcHMBbIe OuToBbIe KapThl (Device-Dependenent and
Device-Independent bitmap - DDB u DIB)
AnnapartHo-3aBucuMsble win DDB Gutmans! ncnonb3ytores windows 115 XpaHeHHs U300paske-
HUM B aMATU Pa3IMUHBIX I'pa)uyeCcKuX yCTPOUCTB (B YACTHOCTHU B BUJleonaMsTH). DaKTUYECKU
TaKoO¥ OUTMAM MpeICTaBIsAeT cO00i ype3aHHYIO BEPCHUIO anmapaTHO-He3aBuCcUMOro. Ero man-
HbIe (OPMUPYIOTCS TAKUM 00pa30oM, 4YTOOBI COOTBETCTBOBATh KOHKPETHOMY rpaduuecKkoMy pe-
KUMY, KDOME TOTr'0, TAKOW OMTMaMN COAEpKUT YIPOUIEHHBIN 3aroioBok. Hanpumep, u1st craporo
16 uetHoro EGA/VGA Buneoagantepa, Takoit Outman Oyznet npeacTaBisiTh COO0M 3 1BETOBBIC
MaTpHLIbl (715 KaXA0ro U3 I[BETOB), allapaTHO-HE3aBUCUMBIN OUTMan OyJeT coaepKaTh BCEro
OJIHYy MaTpHILy pa3psIHOCTbIO 401Ta HA MTUKCEIb.
[Tockonbky cTpykrypa DDB 6utmana MeHseTcsi B 3aBUCHMOCTH OT YCTPOMCTBA K YCTPOUCTBY,
TO OH, KaK IIPaBUJIO, CO3AAETCS MPSIMO B MaMATH U HE coxpaHsieTcs B ailn. [yig coxpaHeHus B
¢aitn DDB konBeptupyetcs B DIB (T.e. annaparHo-He3aBUCHMBIN). B HacTosmiee Bpems rpa-
(uyeckre yCKOpUTEIH ONTUMU3HPYIOTCA 1o padboty ¢ DIB - yHuBepcaabHOCTh B yiiepo mnpo-
M3BOJIUTENBHOCTHU (HA CaMOM JieJie 3TH NoTepu He3HauuTeabHbl). DDB Gutman nanee ne Oyzaer
onuckIBaThea. YacTo B muTeparype roBopsaT omtman a noapasymenator DIB (1 Hao6opoT) 310
He SBJIsieTCs TpyOOi OMIMOKOM.
[lepen onurcanueM CTPYKTypbl YTOUHIO, UTO CTPYKTypa OUTMaria B ONepaTUBHON MaMATH MTOBTO-
pseT (ailsIoByIO CTPYKTYPY, U BCE UTO BEpHO JyIsl haitia BEpHO | AJisl ero oOpa3a B maMsTH, HO
HeBepHO Juist DDB. Bcee cTpykTypsl (3amucu) B3sThl U3 windows.pas ¢ '3MEHEHHbIMH UIMEHAMU,
KOHCTaHTBI B35ThI U3 3arojioBOYHbIX (paiinoB Borland C++ windows.h, wingdi.h.
@Daiis1 Bcerja COCTOUT U3 TPEX YACTE.
1) ®aiinoBslii 3aroyoBoK - Beeraa crpykrypa TBitMapFileHeader - aTo ennncTBeHHas obas
CTPYKTYpa Uil BCEX TUIIOB U BEPCUHU.
2) 3atem s Windows Bepeuu 2.x u OS/2 unert crpykrypa (3anucs) TBitmapCorelnfo. dns
BCeX ocTalbHbIX Bepcuil 3To TBitmaplnfo
3) MaccuB TaHHBIX - CTPYKTYpa KOTOPOTO BecbMa pa3HooOpa3Ha.
[Iporpammuctsl Windows - BeposiTHO BcTpedanu Tosibko 'BM' (ot ciosa BitMap, kak Bbl yxe,
HaBepHoe, Jorajanuce). He cMoTps Ha 3T0, s mojaraio, OyJeT He JHUILIHUM [IPOBEPATh, YTO 3a
ouTMan HaM rnepefanu (4Tod MOToM “He pafoBaTh’ MOJIH30BATEINS HEOKUIAHHBIMU OITHOKaMH
IIPY YTEHUH MPAaBUIIbHBIX, C TOYKU 3peHusi, GopMara OUTMAIIOB).

bfSize - 3T0 pazmep camoro ¢aiina B Oaiitax. B uaeane Bce nporpaMMsl AJist TOTO, YTOOBI yOe-
JUTHCS, YTO MEpe] HUMU JEHCTBUTENILHO IPABWIIbHBIN bmp, 10KHBI, IPOBEPUTH, uTo  bfType
conepxkut "BM" (6e3 kaBbIu€ek), a, BO-BTOPHBIX, 4TO bfSize paBeH nelicTBUTEILHOMY pa3Mepy
¢aitna. XoTs 1ajgeKo He BCe MPOTpaMMbl UCIIOJIb3YIOT 3TO 3HAaYEHHE, OHO JIOJKHO OBITh BEp-
HBIM, TaK KakK - 3TO MO3BOJUT HaM YOEIUTHCA B TOM, 4TO (Daiisi ObLT CKOMMPOBAH (MJIM CKA4CH)
LETUKOM.

bfReserved] u bfReserved2 3apezepBupoBaHbI U TOHKHBI OBITH HYJISIMUA. DTH 3HAUEHUE TOXKE
JKeJIaTeIbHO NMPOBEPUTD, BEJlb B OYAyILlEM OHU MOTYT OBITh UCIIOJIb30BAHBI JUIsl pACHIMPEHUS
¢opmara. EcTecTBeHHO, 4TO Ballla IporpaMMa He CMOXKET UX (Takue (paisibl) IpoYUTaTh, M0-
3TOMY, Y3HaB O HEHYJIEBBIX 3HAUEHUAX MOKHO IIPABHJIBHO MPOUH(DOPMUPOBATH M10JIH30BATENS,
TEM CaMbIM COKOHOMUTH €r0 BpeMsl.

bfOfIBits - 3T0 0AMH K3 caMbIX BaKHBIX MOJIEH B 3TOM cTpykType. OH MOKa3bIBaeT, I/1€ HaUH-
HaeTcsi caM OMTOBBIM MacCUB OTHOCUTENIHO Havaja ¢ailyia, KOTOPbIi U ONMUCHIBAET KAPTUHKY.
HecmoTps Ha TO, 4TO 3TO 3HaYEHHE MOXKHO ONPEAEIUTh 10 KOHITY TaOIHIIbl IBETOB, PEKOMEH-
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JYeTCsI UCTI0JIb30BaTh UMEHHO 3TO 3HAYEHUE, JIUIsl COBMECTUMOCTU C BO3MOXHBIMH HOBBIMU
BapuanusiMu popmara.

Bce cTpykTypsl siBisitores paciupenuem nepBoit TBitmapCorelnfo - mostomy B nocinemyro-
LIUX CTPYKTYypax OyIqyT ONHUCaHbl TOJIbKO HOBBIE MOJIS.
bcWidth u bcHeight - mupuna u BeicoTa n300pakeHus B MUKcesix. B nmocnenyromux cTpyKkTy-
pax 3To OyAyT yKe JBOIHbIE CI0Ba (KM3-3a 3TOTO U HET MOJHON COBMECTUMOCTEN HOBBIX CTPYK-
Typ ¢ TBitmapCoreHeader). 3nauenue bcHeight (nns Bepcuit Windows 3.x, 95, NT) moxer
OBITH OTpHUIIaTEIbHBIM. B 3TOM cimydae moaynb bcHeight onpenenser nelicTBUTENbHYIO BBICOTY,
a CTPOKHU M300pa)K€HUsl YUTAIOTCA B 0OpaTHOM HOPSJIKE, T.€. CBEpXY BHU3 (OOBIYHO CHUBY
BBepx). Kpome Toro, rakue uzodpaxenus Bcerga Hecxkatsie (T.e. Bl RGB win
BI_BITFIELDS).
bcPlanes - 3a1aeT K0IMUECTBO TIOCKOCTEN MIIM LIBETOBBIX CI0€B (IIOMHUTE 51 YHOMUHAI YTO
DDB - moryt umets 3 1isetoBsie miiockoct Harpumep R G B wiin C M Y- cBsizanHbIE € 0CO-
O6eHHocTsAMU rpaduyeckoro ycrpoicrsa). Coxpansemas Bepcus Outmana 1.e. DIB nognepxu-
BaeT MOKa OJIHY OOILYIO JUIsl BCEX LIBETOB IJIOCKOCTh, Pa3psiAIHOCTh I[BETA 3TOM INIOCKOCTH 3a/a-
etcst beBitCount. [IonbITKH YyCTaHOBUTH 3HAYEHUSI OTJIIMYHBIE OT €AMHUILIBI BBI3bIBAIOT OIIHOKY
IIpU 1epeaaye CTPYKTYphl apl PYyHKLHAM.
beBitCount - onpenensieT pa3psaHOCTh 1BeTa. J[omycTUMBI Ceayronue BapuaHThl
0 - uzo6paxenue Toapko PNG u BMP nonyctumo tonbko Bepcun Windows 98/Me, Windows
2000/XP
1 - MOHOXpOMHOE M300pakeHue (Mo aepKUBaeTcsi BceMu BepcusiMu). Kaxkplii nukcens npes-
CTaBJIEH OJHUM OMTOM JAaHHBIX, T.€. OJIMH OalT coAep UT HH(POpPMALIHIO O IIBETE § TOCIeI0Ba-
TEIbHO UIYHINX NuKcesel. L{BeT nepBoro nukcesns onpeaessercs COCTOSIHUEM cTapiiero Oura
nepBoro 6aiita (M Tak jAajee), eci ero 3Ha4eHUe paBHO €IMHUIIE, TO LIBET MUKCENs OyneT
OTIPENETATHCS MEPBOM 3aMKUChIO TAOJIUIIBI IIBETOB (CUUTAETCS OT HYyJs ). BooOIe 3HaueHne mnse-
ta onpeaensercs mo RGB (s Bl RGB Bepcun) cocraBmisitomum, TaOIUIbl IIBETOB, 10 MHICK-
cy.
4 - 16-tu iBeTHOE M300paxenue. Kax bt mukcens npeacTtasieH 4 Outamu (MOAepKUBACTCS
BCEMHU BEPCHUSIMU).
8 - 1300paxKeHMs C KOJIMYECTBOM LIBETOB /10 256. 1 0aliT - 1 nukcens (MoaepKUBAETCs] BCEMU
BEPCHSIMHU)
16 - nonnepxuBaercs He meHee yeM Windows 95, u sBisercs qoctaTouHo peakuM. Komuuectso
LIBETOB 3aBUCHUT OT Bepcuu Windows U BbIOpaHHOTO (popmaTa cxaTHsI U MOKET ObITh Kak 2 B 16
mu60 2 B 15 crenenu. D10 camblii 3anyTaHHbId BapuaHT. Haunem ¢ Toro, 4to oH GecnanuTpo-
BBI, TO €CTh KaxKJible ABa Oaiita (oaHO ciioBo WORD) B pacTpe 01HO3HAYHO OMIPEACIISIOT OJIUH
nukcenb. Ho BOT 4To momyvaercsi: 6uToB-T0 16, a KOMmoHeHTOB 11BeTOB - 3 (KpacHsriii, 3ene-
Hbii, Cunanii). A 16 Hukak Ha 3 nenuThes He xoueT. [losTomy 31ech ecTh aBe BapuanTa. [lep-
BBIU - UCIIOJIB30BaTh HE 16, a 15 OUTOB, TOrAa HA KaXIyI0 KOMIOHEHTY IIBETa BBIXOJUT 110 5
out. Takum 06pa3zoM, MBI MOKEM HCIIOIB30BaTh MakCUMyM 2 B 15 = 32768 uBeToB, 1 moxy4a-
etcst Tpoiika R-G-B = 5-5-5. Ho torna 3a 3pst Tepsercs nenbiit 6ut u3 16. Ho Tak yx ciaydmiocs,
YTO HallIM Ij1a3a CPeIy BCEX LIBETOB JIydllle BOCIPUHUMAIOT 3€JI€HbIN I[BET, IO3TOMY U PELIMIH
ATOT OJIUH OUT OTJAaBaTh Ha 3€JICHYI0 KOMIIOHEHTY, TO €CTh TOT/Ia MojyvaeTcs Tpoiika R-G-B =
5-6-5, u Tenepb Mbl MOKET UCHOJIb30BaTh 2 B 16 = 65536 nseroB. Ho uro camoe HenpusTHOE,
YTO MCTOJIB3YIOT 00a Bapuanta. B MSDN mnipemarator j1st TOro, 4ToOBI pa3audarh, CKOJIBKO Ke
IIBETOB UCITOJIB3YETCs, 3aMOJIHATh 3TUM 3HadeHueM mosie biClrUsed (Oyaer onncano Hike) u3
ctpyktypbl BITMAPINFOHEADER. UT00b! BELAETUTH KaX/AyI0 KOMIOHEHTY HaJI0 UCIIOJIb30-
BaTh cienyromue macku. s popmara 5-5-5: 001Fh qnst cuneit komnonentsl, 03EOh s 3ene-
ot u 7CO0h st kpacHoit. ns popmara 5-6-5: 001Fh - cunsist, 07EOh - 3enenas u F800h
KpacHasi KOMIOHEHTbI COOTBETCTBEHHO.
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24 - a sTo camblii mpoctoit popmar. KonnuectBo 11seToB 2 B 24 crenenu. 3xeck 3 Oaiita ompe-
JEJSIFOT 3 KOMITOHEHTHI 1[BeTa. TO e€CTh 10 KOMIOHEHTe Ha O0aiT. [Ipocto ynTaem mo cTpykType
RGBTRIPLE(qnst Windows Bepcuu 2.x u OS/2) u ucnonsiyem ero nossirgbtBlue, rgbtGreen,
rgbtRed. OHu uayT IMEHHO B TaKOM MOPSIKE (IIOAIEPKUBAETCS BCEMU BEPCUSIMU).

32 - 3nechb 4 Gaiita onpeaesiaoT 3 KOMIOHEHTHI, T.€. MO-IPEXHEMY KOJIMYECTBO IIBETOB 2 B 24
crenenu. Ho, mpaBna, onun 0alT He ucnoab3yeTcs. Ero Mo)kHO oTnaThk, HanpuMmep, i anbda-
KaHaja (Mpo3pavyHOCTH).

3.5. 3apanue. 3Be3aH0€ HE00. ObecnieunTh TpaduuecKkuii BEIBO N300pakeHUs 3BE€3THOTO Heba,
Ha KOTOPOM HEKOTOPBIE 3B€3/Ibl B CIIyUallHOM HOpAJKE “3a)xurarorcs’ u “racHyr’. s xpaHe-
HUs MH(OPMALMK O 3B€3/]jaX UCIO0JIb30BaTh TAKYIO CTPYKTYpPY JaHHBIX KaK OJHOCBS3aHHBIN CITH-
cok. [IporpamMma nosxHa ObITh IBYXIIOTOKOBASI, 32 OTPUCOBKY IIOCTOSIHHO MEHSIOIIErocst u300-
pakeHHUsl 10JKEH oTBedaTh pabounii motok. [losib3oBaTens OMIKEH UMETh BO3MOKHOCTD U3-
MEHEHHS KOJIMYECTBA 3BE3]l M UX BPEMEHU ““)KU3HH .

IlosicHeHus1 M yka3aHus.

CM. nosicHeHus K 3agaHuto 3.3.

3.6. 3apanue. [Iporpamma npeoOpazoBanus uncen. Hamcars mporpammy nepeBojia JJr00ro
JECATUYIHOTO YHCIIa B TBOMYHYIO U IIECTHAIATEPHYHYIO CHCTEMBI cuncieHus. [lpu 3amycke
mporpaMma OToOpakaeTcsi B CHCTEMHOM “‘Tpee” (B MpaBOM HIDKHEM YIiTy, y 4acoB). [loyb3oBa-
TEJb MTOMEIAeT YUCIIO B Oydep oOMeHa U JieiaeT IBOMHOM IMEeTYOK 10 HKOHKE ITporpaMMbl. B
pe3ynbTaTe 0ToOpaXkaeTcs qUaJoroBas MaHeNlb ¢ pe3yiabTaToM. [lpeaycMoTpeTs aHanu3 Heunc-
JIOBBIX JIAHHBIX B Oydepe oOMeHa.

IosicHeHus1 M yKa3aHUsl.

CucremHbIif Tpeil (system tray) - 3To HeOoJIbIIast 00JIaCTh B MAHENH 33/1a4 B HUYKHEM IIPAaBOM
yIJy MOHUTOPA, TaM I/I€ Y Bac pacrojiocKeHbI 4achl. DTy 0071acTh MOXKHO HACTPOTh JJIsl OTOO-
paKeHUs 3HAYKOB 3aITyIICHHBIX MPUIOKEHUH, KOTOPBIE TIPU pabdOTe CO3AI0T BO3JIEC YaCOB Ma-
JICHBKYIO HKOHKY. TaKuMU IpoTpaMMaMy MOKHO YIPABJISITh MPSIMO U3 TPES.

VY cpemHecTaTUCTHYECKOTO MOIh30BATENS B TPEE PACIIONAraeTCsl TPU - CEMb 3HAYKOB Pa3IMYHBIX
MPOrpaMM, KOTOPBIE OTKPBUT OH HJIM KOTOPBIE OBLTH 3aIyIIEHBI IIPH CTapTe cUCTEMBI. 1o
YMOJTYaHHIO HA TOJIBKO YTO ycTaHOBJIeHHON Windows B cCTeMHOM Tpee, 00bIYHO 0TOOpaka-
IOTCS 3HAUKH M3MEHEHHS PAaCKIIAIKH KJIIABUATYpPbI, TPOMKOCTH, HHAUKATOPA CETH U YaCOB.
Hanpumep, B cicTeMHOM Tpee KOMIBIOTEPE MOYKHO PACIIONOXKHUTh HKOHKY ITPOTPaMMBI, Yepe3
KOTOPYIO MOKHO OCYIIECTBJISTH YIIpaBJICHUE MPHIIOKEHUsIMU. [Ipr 3TOM Ha paboyem cTolie 1 B
KOMaH/IHOHM CTPOKE MKOHOK JUTS 3aITyCKa ATOT'0 IMPOTrPaMMHOTO 00ECTIeYeHHS HET, YTO OYEHB
yno6HO.

CBepHYTB B Tpell 03HAYAET CKPBITH BCE MPOSIBICHUS MPOTPAMMBI C 9KpaHa U 0TOOpa3uTh B Tpee
3HA4YOK, aCCOLMUPOBAHHBIN C TIPOTPAMMOH, BEpPHEE, C HEKUM OKHOM, IPUIEM HE0O0s3aTEINbHO K
nporeccy nmpuHaIexKanmm. /st Toro 9ToObl CBEpHYTH B TPEl HY)KHO: UMETh JIECKPUIITOP OKHA
HWND, npunymars uaeHTUPUKATOP UKOHKU U BbI3BATh

BOOL Shell Notifylcon (DWORD dwMessage, PNOTIFYICONDATA Ipdata);

31ech:

dwMessage - mapameTp, a TOuHee KOMaHAa, KOTOpast yKa3bIBaeT 3TON (PYHKIHMH, YTO UMEHHO
OHa JI0JKHA JeNaTh. MOXeT NPUHUMATh CIIEIyIoLMe 3HaYeHHs] KOHCTAHT:

NIM_ADD - no6aBisieT UKOHKY B Tpeii;

NIM_DELETE - ynanser ”KOHKY U3 CHCTEMHOTO Tpes;

NIM_MODIFY - mensier (00HOBIISIET) UKOHKY B CHCTEMHOM TpEE.
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IpData — ykazarens Ha ctpyktypy NOTIFYICONDATA, KoTOpast COAEPKHUT BCIO MHPOPMAITHIO
0 100aBIJIIEMOH, yansieMOt WM U3MEHSEMOM UKOHKE. BOT OCHOBHBIE MOJISl JAHHON CTPYKTYpBI:

DWORD cbSize - pazmep B OaiiTax JaHHOU CTPYKTYpbI;
HWND Wnd - neckpuntop Toro okHa, KoTopoe OyJeT moJiydaTb COOOIICHUS OT HKOHKH;
UINT ulD - unentuduxatop MKOHKU;
UINT uFlags - conep>XuT KOHCTaHTHI, 03HAYAIOIINE, KAKWE TOJIST UCIIOIB3YIOTCS B CTPYKTYPE;
NIF_ICON - hlcon conepxut BepHYIO HHPOPMAIIHIO;
NIF_MESSAGE - uCallbackMessage conepxuT BepHy0 HHGOPMAITHIO;
NIF_TIP -szTip conepuT BepHyt0 HHPOPMALILIO;
UINT uCallbackMessage - Ha3Ha4Y€HHBI BaMU UICHTU(UKATOP COOOIIECHHS, KOTOpOoe OyIeT
MOJTy9aTh MPUIIOKEHHE OT HKOHKH.
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