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l'maBa1 README.TXT

Ota KHUra Juisi TeX, KT0 OyZydH MCKYCHBIM NPOTpaMMHCTOM si3bika C, XoTenm Obl HayYMThCS IHCATh NMPHIOKEHUS UL
oreparoHHON cucteMbl Microsoft Windows 95. Brmuskoe 3HakomMcTBO ¢ si3pikoM C  sBIS€TCS IEPBBIM M3 Tpex
HEOOXOMMBIX YCJIIOBUH TIOIB30BAHMS dTOW KHUTOW. BTOPHIM YCIIOBHEM SIBIIIETCS WHCTALIAIUSA 32-pa3psSaHON CHCTEMBI
nporpammupoBanus Microsoft Visual C++ Bepcuu 4.0. M TpeThe — pealibHOE MCTIOIH30BAHUE ONEPAIMOHHOW CHCTEMBI
Windows 95 u ymenne paboTath ¢ €€ moiabp30BaTeILCKUM HHTEphercoM.

Kak BBI BepositHO 3HaeTe, Windows 95 — 3T0 mocienHee BOIDIONMIEHHE Ipaduueckoil onepamrnoHHON CHCTEMBI, BIIEPBhIC
MIpeICTaBICHHON B HOs0pe 1985 roma mis mcmosb3oBaHus Ha kKommbioTepax Tuma IBM PC u coBmecTumbix ¢ HuUM. Ilo
Mepe MPOHUKHOBEHHS Ha PHIHOK, 3a IOCNeAHee AecATmiIeTne, Windows MOYTH MOJHOCTBIO BBITECHHWIA BCEX MMEBIIHXCS
KOHKYPEHTOB M CTajia, (paKTHYECKH, STaJOHOM OIIEPAI[IOHHON CHCTEMBI JUIS IIEPCOHAIBHBIX KOMIBIOTEPOB. Teneps, ecinn
BBI IIMIIIETE IporpamMmy u1si coBMecTUMbIX ¢ IBM PC xomnbroTepos, To Bel numiere st Windows.

Cuwnraiite OTYy TJIaBYy BalllUM MEPBbBIM JHEM B IIKOJIC. OTKakeMCsl OT CKJIOHHOCTH HCKOTOPBIX 3100HBIX qu/ITeneﬁ Ccpasy
6pocaTLc51 B Iy4YUHY yqe6H0r0 Marepualia, BEIb OOJILIIMHCTBO M3 HAC MnpeaAno4YnuTacT 0oJiee MOCTENEHHOE 3HAKOMCTBO C
HHM. HOBTOMy, B JTOH TaBe 6y,HCT pacCka3zaHO O HEKOEM HCTOPHUYCCKOM (1)OHC Wil’ldOWS, 00 OCHOBHEIX IpaBujiax
IIOJIb30BaHKS 3TOM KHUTOU U JaxXe (C Balicro HO3BOJ'I€HI/I$I) HEMHOT0 00 aBTOPEC U O TOM, KaK pOoaAnJIaCh 3Ta KHUTIA.

Henb3si, omHako, rapaHTHpOBaTh, YTO B 3TOM TIJlaBe Bce OyAeT cTojib 0Oe3001auHo. Bbl mporpaMMHCT, BBl HHXKEHEp
MPOrPaMMHOT0 O0ECIIeUeHUs, U, KaK M JII0OOW JPYrodl MHKEHEp, Bbl JOJDKHBI CTABUTh TPYIHBbIC MPOOJIEMBI M pellaTh HX,
Jieriasi MUp yIoOHee W COBEpLICHHee. Bbl CTpoHTe HOPOrM U MOCTBI, KOTOPBIE CIY)KAT JIFO/SM, W 3TH KOHCTPYKIUH JTOJDKHBI
OBITH KPETIKH, YCTONYNBBI U HEMOKOJICOUMBI.

Bbi30oB, OpOLIEeHHbIN NporpaMMmMcTam

B ¢uneme borvuoii Kanvon, OTEl MOMOTAET MATHANUATWICTHEMY CHIHY HAYYHTHCS YIPABIATH MAIIUHON M 3aMeyYacT:
"YMenue nenathb JeBbli moBopoT B Jloc-AHJpKenece — 3TO OJHA M3 HanOoJiee TPYAHBIX BEIICH B KU3HH, KOTOPYIO TeOe
ciemyeT HayduThes nenath.”" To jke camoe OH MOT ObI cKa3aTh O IporpaMMUpoBaHuy A1t Windows.

He 6ynem 3aech moapoOHO KacaTbcsi MEXaHUKU MporpaMMupoBaHus At Windows. 3afiMeMcst STUM HETIPUSATHBIM JIEIIOM B
cienyromen riaBe. 3Mech MBI MOOOJbBINE paccKaxeM O (HHUIOCOPUH COCTaBICHHS MPOTpaMM, a, YTOOBI YIMPOCTHUTHh HX
MOHUMAaHKE, BEPHEMCSl HEMHOTO Ha3aJ. ITO OTHOCHUTEIbHO HOBasI KOHLICIIIIHSL.

B nHUM 3apoXIeHHS KOMITBIOTEPOB MPOrpaMMHUCTAMH OBbUIM CaMHu TOJIb30BaTeN. [lepBble KOMIBIOTEPHBIE MPOrPAMMBI
OBLITM HEYTOOHBIMH, TPOMO3IKHMH U Hed((HEeKTUBHBIMH. [IpOCTOAyIIIHBIE TTOB30BATENN B pacdeT He Opanuch. Jlaxe mocie
TOr0, Kak MpOTrpaMMHOE 00ECIIeYCHNE KOMITBIOTEPOB CTAJI0 OTYACTH MHTEPAKTUBHBIM W JJIS BBOJA JAHHBIX HA TeleTalTe
WIN TUCIUICE TOSBWIACH KOMAaHIHAs CTPOKA, YaCTO IOJIB30BATENIM HEOOXOAUMO OBLTO TIOMHHTH MHOXKECTBO KOMAHI H
oMM, KOTOPBIC He OBLIH MPEJICTABICHBI HA SKPaHE.

BeposiTHO HacTosIiasi peBOJIIONKS B COCTABICHHH MPOTPaMM IPHILIA C MOSBICHHEM IEPBBIX MHTEPAKTUBHBIX CHCTEM
MOATOTOBKK TeKcToB (Hampumep, WordStar) u anextponHsix Tabmun (VisiCalc), koTopele 00bEAMHHMIN MPUMHTHBHBIC
(hopmbl Hanboee GyHIaMEHTAIBHOTO 3JIEMEHTA COBPEMEHHOTO MOJIb30BATEILCKOTO HHTEepdeiica, a UMEHHO MeHIO. MeHIo
B TeX pPaHHHX HHTEPAKTHBHBIX NPHIOKCHUSIX OBUIO pEaln30BaHO HE CIHMIIKOM XOPOIIO, HO HIed pPOIMIach, W OHA
MEIJICHHO pa3BHBaJach M COBEpIICHCTBOBaNack. C Hallel TOUKH 3pEHHsS, HEOOXOAMMOCTb MEHIO Ka)KeTcsl OYeBUIHONU: OHO
IpeCTaBiseT MOJIb30BATEII0 BCe MMEIOLINECs ONMU IporpaMMbl. KoHe4Ho, B Te THM HEZOCTATOK OIEPATUBHOW MaMATH
OrpaHMYMBAJl BO3MOXKHOCTH IIPOTPAaMMHCTa B CO3JaHMH XOPOIIETO II0JIb30BaTeNbckoro HMHTep¢eiica. Ilporpammel, B
KOTOPBIX HMHTEPECH! IOJB30BATENI IPOMTHOPHPOBAHBI, KOPOUE W MX JIET4e NHUCATh; IIPOTPAMMBI, B KOTOPBIX HHTEPECHI
TI0JIB30BATeNIs YUTCHBI, JNIMHHEE U IHCAaTh UX TpyIHEee.

3nmech BIIOJIHE yMECTHA IIOCIOBMIIA O HEBO3MOXKHOCTH YOWTH [IBYX 3ailleB OJHHMM BbICTpesIOM. JIOJDKHBI CTpajarth
MHTEepechl 00 MOoib30BaTelsl, JHOO MPOTPaMMHUCTA, M KTO-TO JOJDKEH 3aHMMAaThCsl Ooiiee TSHKKMM TpyZoM. Bawm, kak
MPOTPAMMUCTY, CY>KAEHO B3SITh 3TO OpeMs Ha ceOsl.
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K cuactsto, OosbImiast 4acTh Baliel TpyIHOH pabOTHI yxKe MpojesiaHa KOHCTPYKTOPaMHU U IPOTPaMMHUCTaMH OTIePaIliOHHOM
cucteMbl Windows 95. DTu HeBOCHETBIE T€POH YK€ peaIn30Bajiy OOJBIIYI0 YacTh KOJa, HEOOXOJMMOIO Ul CO3JaHHUS
00BEKTOB COBPEMEHHOTO I0JIb30BATEIBLCKOr0 HHTepdeiica U JUI BEIBO/IA NPOrPaMM Ha KPaH C MCIOJIb30BaHHEM OOTaThIX
BO3MOXKHOCTEH OGOpMIIEHHs TeKcTa W rpadykd. 3aHUMasCh OSTHM, OHM TaKKe CO3JIM DPa3BUTOM uHTEpdeiic
IIporpaMMHpoBaHus npuioxeHnid (Application programming interface, API), koTopslii, oHaKo, Ha IEPBBIX MOPAX BIIOJIHE
MOJKET MCIyTaTh IPOrpaMMHUCTOB, PEIIMBIIMX padoTath ¢ Windows. DTo xapakTepHO He TOJbKO st Windows, HO u Juis
TM000T0 COBPEMEHHOTO rpadudaeckoro uHTepdeiica.

Panpme cuuTanock, 4TO IS TOTO, YTOOBI HA4aTh MPOrpaMMUPOBaTh it Windows, HMpOTpaMMHUCTY HYXHO OKOJO 6
MecsiteB. (MHOTaa roBopsIT, 4To MpH MOJb30BAaHUHU 3TOW KHUIOM, YKa3aHHBIH CPOK MOT ObI COKPATHTBCS 10 26 HEJelb WK
BO3MOXHO gaxe mo 180 mueit.) 3a mocnemnne Heckoibko et Windows crama Gosee OOIMIMPHOW, HO OJHOBPEMEHHO
MOSIBUITUCh W JIOTIOJNHUTEbHBIE MHCTPYMEHTBI JUIS PEIICHHs TPYIHBIX BOMPOCOB, MO3TOMY, BEPOSTHO, MPABUIIO HIECTH
MECSILIEB OCTACTCSI BIIOJHE MMPUMEHUMBIM.

Ota npeamOyia He0OX0MMa, YTOOBI BB HE ITOYYBCTBOBAIN CE0sI MPOPECCHOHATIBHO U YMCTBEHHO HETIOJIHOIIEHHBIMH, €CITN
He Bce cpa3y noiiMere. Ecim Bl paHbllle HUKOTIa HE TPOTPaMMHPOBAIIN B IpaIecKor cperne, To, ecrecTBeHHO, Windows
OKa)XeTCsI HETTPUBBIYHON U1 Bac. OJJHaKO, B KOHIIE KOHIIOB BEI IOOBETECH CBOETO.

OCHOBHbIe npasuna

B 2710ii KHHMre MBI XOTeH Obl HAYYHTh BAC TOMY, YTO CUHUTACTCS KIIACCHUECKHM mporpammupoBanuem aist Windows. Ml
BO3bMEM JOOpBIH cTapbiii s3pIk TporpammupoBanns C (a He C++) W HampsIMyIO0 HCIIOJIb3yeM 0a30BbIM HHTEpQEc
MPOTrPaMMHPOBAHUS TIPUIIOKEHHH, a HE KaKylo Obl TO HU OBLIO JAPYTyI0 00OJIOYKY, CKPBIBAIOILIYIO TOJ YIPOIICHHBIM, Ha
TIepBBIN B3rJsiA, uHTepdeiicom Bce ToT ke API. HecMoTps Ha odeBumHble mpenmytnectBa Windows 95 mo cpaBHEHHIO ¢
Oonee paHHUMH BepcusiMu Windows, OOJNBIIMHCTBO MPOrpaMM 3TOH KHUTH HE CIHMIIKOM OTJIMYAIOTCA OT IIPOTrpamM,
KOTOpBIe MOTM OBl OBITH HamMcaHbl (M nucanuck) At Microsoft Windows Bepcun 1.0 okos1o gecsiti Jet Hazaz.

B ompeneneHHOM CMEBICIE 3Ta KHHATA OMUCHIBACT TSDKENBIN MyTh CO3AaHuUs mporpamm st Windows, HO BMecTe ¢ TEM 3TO
0a30BbIii, HanboJee (PyHAaMEHTATBHBIN, THOKUA W MOIIHBINA MyTh. MCIONb3ys qpyrue moaXosl B IPOrPAaMMHUPOBAHUY JUIS
Windows, BEI He cMOXeTe peaibHO J0OUThcs Oombmiero. Kpome Toro, m3ydas KIACCHYSCKOE IMPOTPaMMHUPOBAHUC LIS
Windows, ucnons3yromiee C u 6a30Bb1ii API, BB cMokeTe Ooyiee OTUSTIUBO TPEACTABHUTh, KaK AeHCTBYIOT Windows u ee
MPUJIOKEHUS, U OTO 3HAHHE MOXXET OKa3aThCs BeChbMa MOJE3HBIM. Takoil MOAXOA AAacT BaM KpENKuil (yHIaMEHT, O
KOTOPOM BBI HUKOT/IA He mokaineere. [loBepbTe.

XOTd KHUra YYUT KIACCHYECKOMY IPOTrPaMMHPOBaHUIO Ui Windows, HAaCTOSTENBHO PEKOMEHIYEeTCS STHM He
OrpaHUYMBATECS. B HacTosee BpeMs CyLIECTBYET MHOXKECTBO CPEICTB, HO3BOJIIIONIMX OOJEIYHUTh NMPOrpaMMHPOBAHME
st Windows. OOHUM M3 TakuX MOIYJSPHBIX CPEINCTB SBIACTCS sA3BIK C++, KOTOPBIH HCIOJB3yeTcs B OCHOBHOM B
coyeTaHnu ¢ OMONMOTEeKaMH KiaccoB, TakuMHU kKak Microsoft Foundation Classes (MFC) mimm Object Windows Library
(OWL) ¢upmer Borland. pyrumu cpencrBamu ssistorcst Visual Basic ¢gupmsr Microsoft ¢ Delphi ¢gupmbr Borland. B
pacIopsDKeHUH POTPaMMHUCTa UMEIOTCSI TaKXKe CHCTEMBI, KOTOPbIe TEHEPHPYIOT KOJBI M, TAKUM 00pazoMm, OepyT Ha ceOds
HEKOTOpYI0O dacTb paboTel 1o mnporpammupoBanuio s Windows. CymiecTByeT nake BO3MOXKHOCTH CO3/aBaTh
nprtokeHust 11t Windows, HCTIONB3ys MPOCThIE ONMCaTENbHbIe I3bIKH, HanpuMep ToolBook ¢pupmbr Asymetrix.

prHHO CKa3aTb, KaKO€ U3 3THUX CPCACTB JIYyUIlEC; 5TO CUJIBHO 3aBUCUT OT TOT'O, YTO 3a MPUIIOKCHUEC CO3AaCTCs, U HACKOJIbKO
IIPOTrpaMMHUCT I'OTOB IMOKEPTBOBATH JIA 9TOTO CBOMM BPEMCHEM.

Eme oaHo#t TeMo#, KoTOpas HE paccMaTpUBAaeTCsd B KHHIE, SIBJISIETCS HCIIOIb30BaHUE HMHTETPUPOBAHHOM Cpenbl
paspaborunka (Integrated Development Environment, IDE), Tako#t kak Microsoft Visual C++ Bepcuu 4.0. Dta cpema
MOXET O0JISTYHUTH BaM PabOTy MPH CO3aHUU PECYPCOB (HAIpUMEp, MEHIO M OKOH JHaJiora), 00eCieunT TeHepauio make-
¢aiinos (¢aiiel, cogepKaniie HHCTPYKIUH U1 KOMITWIIINN W KOMIIOHOBKH Ballleld IPOTPaMMBI, a TaKXKe I CO3IaHH
HCTIONHAEMOTO (aiina), U IPeIOCTaBUT BaM €IUHYIO CPEAy Ul KOMITHIIAINH, BRIIOTHEHUS U OTIaaku nporpamm. IDE —
9T0 xopomo. Ona mnpeBocxonna. OpjHako, e¢ paboTa dYamie BPEOUT, YEM IIOMOTACT HM3YYCHHIO KIACCUYCCKOTO
nporpammupoBanus it Windows. Kopoue roBopsi, 3Ta KHUra He HaAy4uT Bac (pOPMHPOBATH IUAOTOBEIC OKHA B paMKax
IDE; oHa Hay4uT Bac MPOCKTUPOBATH BAII COOCTBEHHBIC THAIOTOBBIC OKHA W YIPABJIATH MPOIIECCOM UX 3aTOTHCHHUS.

[To »TO¥ mMpUYMHE MPUMEPHI IPOTPaAMM B ATOI KHUTE TIOKa3aHBI TaK, KaK OYATO OHU CO3IaBallCh B OOBIYHOM TEKCTOBOM
penaKkTope U KOMIMIAPOBAIUCH U3 XOPOIIO 3HAKOMOW BCeM KOMaHIHOH cTpoku. K ToMy BpeMeHH, Koraa Mbl Jo0epeMcs
JIO TEMBI OIMCAHHSA PECYpPCOB, COMCPXKAIIUX B BUAC WHCTPYKIUA CBEICHUS 00 OKHAaX MEHIO, JHANIOTa W JAPYTHUX
MIPOTPAMMHBIX CPEICTB, TAKOW IMOIXOJA JAcT OOJBIIYI0 HArImHOCTh. OmmcaHWs pecypcoB B KHHIE NAHBI TaK, YTO WX
MOYHO TIPOYHUTATh, YeTO OOBIYHO HE OBIBAET B CIIy4ae, €CIIM OTH ONUCaHMs reHepupoBaiuchk ¢ momorpio IDE. Tak caenano
JUISE TOTO, 4TOOBI OBUIO MOHATHO, YTO O3HAYaeT KakKIas WHCTPYKIUS OmMMCcaHus pecypcoB. OOmen3BecTHO, 4To make-
(balinpl CTAaHOBATCS JUIMHHEE M CIIOKHEE, eclii OHM co3faHbl ¢ momotibio IDE. IIpeanaraemeie B kauTe (haidiapl Kopode H
mpomie. HeTekCTOBBIMU pecypcaMi B 3TOH KHHTE SBIIAIOTCS TOJNBKO MKOHKH, YKa3aTEJIM MBIIIN U OUTOBBIC KApTHHKH, JUIA
CO3/IaHUs KOTOPBIX MO CaMOM MX MPHUPOJIC OOBIYHO TPEOYIOTCS HHCTPYMCHTBL.
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[TpenMymIecTBO TAKOTO MOJAXOJA B TOM, YTO BBl MOXKETE NPOCTO CKOMHPOBATh (PalyI-MCTOYHHK Ha Ball KECTKUH IHCK,
3aTeM BBI3BaTh OKHO KoMmaHaHOU ctpoku MS-DOS, 3amycturs make-daiin st noydenust ucnonusiemoro Qaiisia, a 3aTeM
yIKe MOJTy4eHHBIH (ailyl HeMeJICHHO 3aIyCTHTh U3 KOMaH/IHOH CTPOKH.

BonpmmHCTBO TporpaMM STOW KHUIM OYEHb KOPOTKHE, IpPEAHA3HAuYEHHbIE I JEMOHCTPALMU OJHOTO WM JBYX
KOHKPETHBIX MOJOXEHHUH. VIHBIMH cJI0OBaMH, OHM MaKCHMaJbHO YIPOLICHBL. DTH MPOTPaMMBI SBISIOTCS MHCTPYMEHTaMU
Juist 00y4eHus, a He oOpa3namMu 3aKOHYEHHBIX nporpamm it Windows. Hampumep, kaxnas peainbHasi mporpamma s
Windows nomkHa 00anaTh YHHKaJIbHOW MKOHKOW, YTO OTHOCHTCSI TOJIBKO K HECKOJBKHM M3 IPUBEICHHBIX IPOTPaMM,
MOCKOJIBKY, CO3JaHWE IS KaXIOW NpOTrpaMMBI CBOCH WKOHKH ObT0 OBl MpoCTO TomTaHWeM Ha Mecte. Kpome storo,
CTPOKH TEKCTa, MCIOJIH30BaHHBIC B MPOTpaMMe, JOJDKHBI BCTAaBIATHECSA B (DAilyl OMMCaHUSA PECYpCOB IUIA €r0 MepeBoja Ha
pasnuuHble A3BIKH. Jlymaercs, 9To 3TO OBIIO OBl MOMEXOW B OCBOCHHHM TEX HPUHIMIIOB, KOTOPBIE OTCTaMBAET KHUTA.
Od4eBHIHO, YTO YeM KOpOUe IMporpamMma, TeM MpPOIIe YUTATENIO €€ H3YIUTh.

Bo03M0XHO 3Ta KHUTA HE CMOYKET OXBATHTh BCE acMeKThl mporpamMmmupoBanus st Windows 95. OHa Takke HEe 3aMEHHUT
OopUIMATHFHOW TEXHUUCCKON JoKyMeHTanuu. [lociie ycBOGHUs MaTepuana KHUTH, BaM MOTPEOyeTCs eIle MHOTO 4acOB Ha
YTCHHUE TOKYMEHTAIUH, YTOOBI y3HATH O XapaKTepucTukax u ¢pyHkuusx Windows 95.

DTo0 HEe eMUHCTBEHHAS KHUTA 10 TporpaMMupoBanuro 11t Windows, omyonukoBanHas Microsoft Press. Kak ansTepHatuBy
nporpammupoBanuio s Windows Ha C ¢ ucnonb3oBanueM npuiioskeHHOTO IDE, BBI, BO3MOXHO, 3aXOTHTE H3YYUTh
nporpammupoBanue uist Windows 95 ¢ ucrions3oBannem MFC, npencrasiennoe B kaure [xeda IIpocuca "Programming
Windows 95 with MFC" (myOnmukanus HamedeHa Ha Jieto 1996 roma). UToOB! JiydIiie MOHATh CKPBITYIO padoty Windows
95, mocmotpute KHUTY Anpuana Kunra "Inside Windows 95" (umeetcst iepeBon 3Toit kKHUTK: Anpuan Kunr, "Windows 95
usnympu", Microsoft Press & TTutep, 1995). PaznooOpasue BO3MOKHOCTEH MOJIB30BATEIHLCKOTO HHTEpdEiica, TOKa3aHHOE B
rnaBe 12, Gosee monHO mpezactaBieHo B kHure Houncu Bunnuk Knyrc "Programming the Windows 95 User Interface".
[TosepxuoctHOE 00cy)aeane OLE B rmaBe 20 MoxeT ObITh AomosiHeHo KHUTOH Kpaiira Bpokemura "Inside OLE". Pa3Hbie
acrmekThl mporpamMmMmupoBanus mist Windows 95 MoxkHO Haiith B "Programmer's Guide Microsoft Windows 95". Taxxke
nHTepecHbIME sBIIsTIOTCA "Inside Visual C++" JIpsuna JIx. Kpyrmunacku, "OLE Controls Inside Out" Anama Jlenunra u
"Hardcore Visual Basic" Bproca MakKunu.

[TocnemHee U OCHOBHOE MPABUIIO 3TOW KHUTH COCTOUT B TOM, YTO MBI HE OYZEM KOMAThCs B HEIOKYMCHTUPOBAHHBIX HJIH
HEM3YYCHHBIX aclieKTax mporpammupoBanus s Windows 95. Xors 3Ta uHbOpMAIHS U MOXKET OKa3aThCsl HHTCPECHOM,
OHa HE SBIIICTCS JOCTAaTOYHO BAXKHOHW sl BceX mpmioxkeHudt Windows, MOeT OBITh TONBKO JJIsl KaKHX-TO Haumbolee
HCOOBIYHBIX. DByay4YW ONBITHEIM MPOTPAMMHUCTOM, aBTOP TBITANCS II0 MEpe CBOMX CHJI U BO3MOXHOCTEH HE
OCTaHABIUBATHCSA HA JICTANIAX PCallU3allid ONCPAIMOHHON CHCTEMBI, MIOCKOJBKY B €€ OyIYIIMX BEPCHAX JICTalld MOTYT
W3MEHUTHLCS. BMecTo 3TOro OH mombITalcs Tak o0OWTHCh ¢ API, kak OyAaTo 3TOT WHTEpQEic MOJHOCTHIO OMUCAH B
TEXHUYECKOW TOKyMEHTAIud. JTO, KOHEYHO, JaJeKO HEe BCET/a TaK, M YacTO JOKYMEHTAIHs HE ONPABIBIBACT BO3JIATaEMBIX
Ha Hee HajexHI. Takke MOTYT MMEThCA M MpPOTrpaMMHBIC OomuOKH. OCTaHABIMBATHCS HA ITHX MPOOJIEeMax 3/1eCh MBI HE
Oynem.

KpaTtkasa ncropus Windows

Bcekope nocne mosBnenus B cepenune 1981 roga IBM PC crano o4eBHgHO, UTO TOCHOACTBYIONIEH ONEpanuoHHOI
cucremoii ans PC (Bkimrodass coBMecTuMbIe) noipkHa ctaTh MS-DOS, uto o3nayaer Microsoft Disk Operating System.
Pannrne Bepcun MS-DOS obecrieunBaiv 1J1s 1MOJIb30BaTeNs HHTEPEHC KOMaHIHON CTPOKH, 0TOOpa)asl Takue KOMAaHIIbI
kak DIR u TYPE, xoTopble MOy 3arpy>kath BBIMOJIHSAEMbIE MPOTPaMMBbI B ONIEPATUBHYIO MaMATh U MPEAJIaraiu JJis 3TUX
MIpOTpaMM OTIpeNIeNIeHHBIN nHTepdeic A1 JocTyna K ¢aiinam, CIUTHIBAaHISI HHPOPMAILIUH C KIABHATYpPBI, M OTOOPaKeHHS
Ha TIPUHTEPE U Ha SKpaHe AUCIUIES (TOIBKO B CHMBOJIBHOM PEKUME).

W3-3a orpaHMYEHHBIX BO3MOXKHOCTEH MPOrpaMMHOTO M ammapaTHOro oOecnedeHus], IceBgorpaduieckas cpera mpobusaia
cebe mopory memreHHo. KommbproTepsl Apple mokaszamym BO3MOXHYIO albTEpHATHBY, Kornma B sHBape 1983 roma Obura
co3JlaHa CKaHAAJbHO M3BecTHas Lisa, n 3ateM B siHBape 1984 rona Apple, paspadoras Macintosh, co3nana oOpa3ioByio
rpadu4YecKyIo cpeay, KoTopas (HECMOTpsI Ha IIOCTETNIEHHYIO YTPaTy 3TOH MOAENBI0 KOMITBIOTEPa CBOMX TTO3ULINIT HA PBIHKE)
BCE €Il pacCMaTpHUBAETCs KaK ATAJIOH, IT0 KOTOPOMY PaBHSIOTCS CO3JaTeIH 000 pyroi rpagudeckoi 000I0UKH.

O pabore Hanm Windows kopmoparust Microsoft 3asBuina B Hosi0pe 1983 roma (mo3xe, yem mosiBuiack Lisa, HO paHbIIe,
yem Macintosh) n peanusoBana ee AByMs rojiaMu mosxe, B Hosiope 1985 roxa. B teuenne nByx cnepyrommx set, Microsoft
Windows Bepcum 1.0 mperepresna HECKONBKO MOJECpPHM3AIMH, HEOOXOAMMBIX JUI YIOBJIETBOPEHUs TpeOOBaHHN
MEXIYHapOJHOTO phIHKA. KpoMe 3TOro mosBUINCH JOIIOIHUTEIIBLHBIC JpaiBephl U1 HOBBIX JHCIUIESB U IPUHTEPOB.

Windows Bepcum 2.0 Obuta cosmaHa B Hos0pe 1987 roma. Drta Bepcus cojepajla HECKOJIbKO W3MEHEHHUH
MOJIb30BaTeNIbCKOro uHTEepdeiica. Hanbonee BaxHOE M3 ATUX M3MEHEHHUI KacajoCh MCIOJIb30BAHMS MEPEKPHIBAIOLIMXCS
OKOH, BMECTO OKOH, PAacIlOJIOKCHHBIX PSIOM, 4TO ObwIo XapaktepHo minst Windows Bepcuu 1.x. Windows Bepcum 2.0
coJiepKalla TaKKe YIYYIICHHbIH HHTepQeic KIaBUATypbl M MaHUIYJISATOPa MbIIIb, & TAaKXKe, OTYACTH, OKOH MEHIO U
Jaasora.

B 1o Bpems mist Windows tpeboBanuchk Tonbko mporeccops! Intel 8086 wmm 8088, paboraronye B pealbHOM peXUME, TIPH
3TOM JOCTYH OCYIIECTBILLICS K 1 MerabaiTy onepatuHoil mamsata. Windows/386 (cozgannas Bckope mociie Windows 2.0)
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HCIONIb30Bajia BUPTYANbHBIA peskuM mporeccopa Intel 80386 mns 3amycka HECKOJIBKUX OJHOBPEMEHHO PAOOTAIOIINX C
obopynosanueM rporpamm MS-DOS B oknax. {nst cummerpun Windows Bepcun 2.1 HazBaium Windows/286.

Windows Bepcun 3.0 mosiBuace 22 mapra 1992 roma. 3nece Obim oObenauHeHbl paHHue Bepcun Windows/286 u
Windows/386. 'napubiM usmenenuem B Windows 3.0 Oblia mojieprka 3alMIICHHOTO pexkuMma nporeccopos Intel 80286,
80386 u 80486. 310 mo3Bommuio Windows ¥ ee IPHIOKEHHUSIM MOIYYUTh JOCTYI K 16 Merabaiitam onepaTuBHOM MaMmsTH.
"O6onouka" mporpamm Windows 1ist 3arycka nporpamMM M HOAJEPKKH (aiiyioB Obuia MoJHOCTHIO nepenenana. Windows
3.0 — oT0 mepsast Bepcuss Windows, koTopasi ctayia "pomHOH" I MHOXKECTBA IOJIb30BATENbCKUX MAIIWH B JOMax U
oducax.

Windows Bepcuu 3.1 nosiBunach B anpene 1992 rona. Croma ObUTH BKITIOYEHBI TaKWE BaKHBIE CBOWCTBA, KAK TEXHOJIOTHS
TrueType mist mpudToB (UTO JAIO BOZMOKHOCTH MacIiTabupoBaTh mpud s 1t Windows), multimedia (3Byk u My3bIKa),
OLE wu nmanoroBwle okHa 0o0miero noas3oBanus. Kpome storo Windows 3.1 paboTana TOJBKO B 3aIIMIICHHOM PEXKUME H
TpeboBana npomeccopa 80286 wim 80386 u, Mo kpaiiHel Mepe, 0THOTO MeradaiTa orepaTUBHON TTaMSITH.

JIro6as ncropust Windows Oblra Obl HenosHON 0e3 ynoMuHaHMs 00 omnepauuoHHOW cucteme OS/2, anpTepHATHBHON IUIs
DOS u Windows, koTopasi Ha IEpBOM 3Tare pa3BuBajack koprnopanueit Microsoft B cotpyaanuectse ¢ IBM. OS/2 Bepcun
1.0 (ToNBKO LTSI CUMBOJIBHOTO pexuMa) paboTaia Ha rpoueccopax Intel 80286 (unm Gosiee MO3THNUX) M NOSBIIIACH B KOHIIE
1987 rona. I'paduueckas obonouka Presentation Manager (PM) GObuta peanmsoBana B OS/2 Bepcun 1.1 B oktsa0pe 1988
roga. PM, kak W3Ha4yaJbHO NpEAIONarajgoch, AOJDKHA ObUla craTh BepcHeil 3ammiieHHoro pexunma Windows, HO
rpadudeckuit nHTEpdEiic TpOorpaMMHUPOBAHUS PHIOKEHUH TaK CHIIBHO M3MEHMIICS, YTO MPOM3BOIUTENSIM MPOTPAMMHOTO
obecrieueHns CTaJI0 OYeHb TPYTHO MOAEPIKUBATH OJTHOBpEMEHHO 00€ TIaT()OpMBEI.

K centsa6pio 1990 roma xondmukt Mexay IBM u Microsoft mocTur cBoero amores, 4To BBIHYIWJIO KKIYIO KOMITAHUIO
unata cBouM myteM. IBM B3sima Ha cebs OS/2, a mist Microsoft crao oueBuano, uto Windows IoJDKHa CTaTh OCHOBHOM
CTpaTernel pa3BUTHS OINEPAMOHHBIX cUCTeM. XoTsa y OS/2 Bce eme mMmeeTcs HEMallo TOPSYMX TTOKIOHHUKOB, €€
MOMYJISIPHOCTh HE WIET HU B KAKOE CPaBHEHHUE C MOMYJSIpHOCTBI0 Windows.

Windows NT, nosiBuBmascs B utone 1993 roma, crama mepBoii Bepcueit Windows, momnepkuBatomieii 32-pa3psaHyro
MOJIeNb IIporpaMMupoBanus i npoueccopoB Intel 80386 u 80486, a Taxxke Pentium. Windows NT mmeer crutomiHoe
mwiockoe (flat) 32-pa3psmHOe agpecHOe MPOCTpaHCTBO U 32-paspsaanbie ensie. Kpome storo Windows NT nepenocuma u
paboTaeT Ha HECKOJIBKHX MOJICIAX pabounX CTaHIMA, OcHOBaHHBIX Ha RISC-TexHOMOTHY.

Windows 95 (mepBonavansHO ycinoBHO Ha3BaHHasi Chicago, a mHorna ynomuHaromasicss 1 kak Windows Bepcun 4.0)
mosiBiiack B aBrycre 1995 roma. Taxke kak Windows NT, Windows 95 momnepkuBaeT 32-paspsaHyr0 MOJECITb
porpaMMHpPOBaHus (TpeOys, TakuM obpaszom, 1t cebs mporeccop 80386 u Berme). Xots y Windows 95 1 HET HEKOTOPBIX
Bo3MmoxkHocTelt Windows NT, Takux Kak BBICOKas CTENEeHb 0€30MacHOCTH M MEPEHOCHMOCTH JUIsl pPabOTHl ¢ MalllMHAMH,
co3ganHbiMU 10 RISC-TexHomornu; TeM He MeHee OHa CIocoOHa paboTaTh Ha KOMIIBIOTEpax, WMEIONUX Bcero 4
MerabaiiTa orepaTHBHON MaMSITH.

OdeBUAHO, YTO TIPOTpPaMMBI, HarmcanHbie 10 nosiBierns Windows NT u Windows 95 mis 16-paspsianasix Bepcuii Windows,
HE BIIOJIHE TIOAXOIST JJIs1 HOBEWIMX 32-paspsmHbix Bepcuit Windows; B MepBBIX IIaBaX OyIET pacCcKa3aHO O HEKOTOPBIX
HU3MCHEHHAX, HEOOXOAUMBIX JUTS IIEPEHOCHMOCTH TPEKHHUX TPOTPaAMM.

Co3nmaBas API, Microsoft mnombITanace pa3genuTh pa3MyuHble peanu3anuu 3Toro uHTepdeiica. APl Winl6
moaepkuBacTes onepanuonHor cuctemoir Windows 3.1. APl Win32 momgmepxuBaercs cuctemamu Windows NT wu
Windows 95. [lampme — Oonbme. Microsoft mpenocraBuiia mporpaMMHCTaM BO3MOKHOCTh THCATh 32-pa3psHble
nputoxkenust gt Windows 3.1: ¢ moMompro AHaMU4YecKH nojkimodaeMoii onoanorexn (Dynamic Link Library, DLL)
BBI3OBBI 32-pa3psaHbIX (QYHKIUMH mpeobpasytorcs B 16-paspsanbie Bb3oBbl. Takoit APl mazBanmm Win32s (nurepa s"

o3HavaeT "subset" — MOIMHOXKECTBO, TOCKOIBKY 3TOT API moanepxuBaeT Tosbko GyHkuuu Winl6). B to xe Bpems API
it Windows 95 mazBaymm Win32¢ ("c¢" ot cmoBa "compatible" — cOBMECTHMBIi), HO MOTOM OT 3TOTO Ha3BaHHS
OTKa3aJIUCh.

B nacrosmee Bpemst cuntaetcs, uto u Windows NT u Windows 95 nognepxxuBaror API Win32. OnHako, y KakIoW u3
9THUX OINEPAIMOHHBIX CHCTEM UMEIOTCSI HEKOTOPBIC YePThI, KOTOPBIX HET y Apyroi. Tem He MeHee OOIIEero y HUX ropaszo
OOJIBIIIE, YTO MO3BOJISIET MMUCATh MPOTPaMMBI, paboTaromue B 00enx cucteMax. KpoMe 3Toro o0men3BecTHO, 4TO B OmkaiieM
Oy/IyIIIeM TH CHCTEMBI OOBCIMHSTCS.

KpaTtkas ucrtopus 3Tom KHUrm

B nauane 1988 roma, mepBas pemakumsi kHUTH "[llpoepammuposanue ors Windows" crana ogHOW W3 TEPBBIX KHUT 10
porpaMMupoBaHuio s Windows, MONOXHB HAadalo WX HbeIHENTHeMmy wu3o0wmmmio. Korma Obuta moOAroToBiieHa HOBas
Bepcusi kauru "IlporpamvupoBanue ans Windows 95", To aBTop Obul mopakeH TeM, uto 1995 rom — 310 Aecsras
rogoBmuHa Windows W OJHOBpEMEHHO JaecsTas TOJOBIIMHA TOH CaMOW KHHTH. DTO OJTHOBPEMEHHO WM PAaJOCTHBIA, H
ITyTaIONINi (aKT.
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Ecmu BepHYTBCS K HMCTOPHHM 3TOW KHHTH, TO OYEBHIHO, YTO OHA IIOSBWJIACH, B 3HAYMTEIBHOH CTemeHW, Onaromaps
CTCUCHHIO OOCTOSATECNBCTB M 3HAKOMCTBAM aBTOpAa CO MHOXKECTBOM NPEKPACHBIX JIIOACH B OTPACIAX, CBSI3aHHBIX C
KOMIIbtoTepamu. Tenepb 0 TOM, Kak BCe HAUMHAJIOCh.

Becnoit 1985 rona aBrop paboTan Haj HECKOJIBKMMH MPOCTPAHHBIMH CTaThsMU Juisl xypHana PC Magazine v mpoBOANII
MHOTO BpeMeHH B pefakiuu Ha One Park Avenue B Huro-Hopke. Muorna 3aech ke nosssuics Ctus bamvep u3 Microsoft
(Tenepb OH MCHOJHHUTENBHBIM BHUIIE-TIPE3UACHT IO IPOJAKaM) C OYEpPEJHOM Bepchel IOJITOKAaHHOM OIepalioHHON
CHCTEMBI, 0 KOTOpoi 3Hanmu kak o Windows. Te, kTo uHTepecoBanuch Windows, BIIOTH [0 3aKPBITHS pElaKIUU MOTJIN
ocTaBaThcs B KaOuHeTe penakropa Jlxxona J{ukuncona. J)xoH ogus u3 nepBeix B PC Magazine ycTaHOBMI y ce0si MOHUTOD
EGA, u crnemoBarensHO OH Mor pabortath ¢ Windows B 1BeTe. JKemaromue BO3WIMCH C 3TUMH TMEPBBIMA BEPCHIMH
Windows (00bI4HO 70 TEX TOp, MMOKa MPOrpaMMa He PYIIUIIAch), a 3aTeM KU CIEeIYIOIEero pasa, koraa baamep cymeer
MPUHECTH 0YEPEHYI0, 00JIee YCTOWIHNBYIO BEPCHIO.

OnnHaxasl BecHor 1985 roma aBTop cmpocwin /[xoHa JIMKMHCOHA O TOM, KaK PeabHO HIET HAHMCaHWEe MPOTpaMMbI IIPH
padore mox Windows. /[>koH OBICTPO BBIIBHHYI SIIHK CTOJA, BRIBAIWI TPYAYy OyMaru TOJIIUHON B HECKOJBKO JIOWMOB U
OKOJIO JIecsiTKa JUCKET, KOTopble banMep ocTaBMil y HEro HECKOJBKUMHU HEIENsIMU paHbllie. ENMUHCTBEHHOE, Yero XOTel
JI>kOH, 3TO YTOOBI BCE ITO XO3AHUCTBO OOJBINE Y HETO B KAOWHETE HE MOSBISIIOCK.

I'pyna BbeIBaleHHBIX Ha CTOJN OymMarm M AMCKET OBUIO HadasbHOM Bepcueil makera Microsoft Windows Software
Development Kit (SDK) Bmecte ¢ kommursitopom C. ABrop 3a0pan 3Ty rpyay aomoii, mHctammposain SDK u, mocie
MOYTH IIECTH MECSLEB HEMPEepBHIBHBIX Heynad, cTaj mporpammuctoM st Windows. Bo Bpemst 3Toro skcmepuMmeHTa ¢
oOydeHneM U OGOpbOBI ¢ TOKyMEHTAIlMeH, eMy He pa3 MPHUXOJWIa B TOJOBY MBICIh O TOM, YTO OH MOT OBl OOBSCHHUTH
COJIEP’KUMOE 3TOTO TIaKeTa ropaszo Jydlle, yeM 3To aenaeT Microsoft.

Windows Bepcun 1.0 Oblila OKOHYATEILHO TOTOBA K HOSIOpIo 1985 roma, HO B TO BpeMs HEKTO HE MOT TPEINOIO0XKHUTh, 4TO
co BpemeHeM Windows MOXET CTaTh CTaHAApTOM Ha pbIHKE. JIeWCTBUTEIBHO, €€ KOHKYPEHTaMH B TO BpeMsi ObUIN
TopView kommnanuu IBM, GEM xommnanun Digital Research u DESQview kommanuun Quarterdeck. 25 despans 1985 roma
nepenosuria PC Magazine npoBo3rnacuia "Windows Wars!" DTo Oblia mepBas iepeoBasi CTaThs, KOTOPYIO aBTOpP ATOU
KHUTHY HaIUCall UT KypHAJIa, XOTS B TO BpeMs MHOTUM TopView ka3aics 6ojee nepcrneKTuBHbBIM, ueM Windows.

3areM mpoIes IOYTH UENbI TOoJ, IOKa HE MOSBWIAch TBEpAas YBEPEHHOCTh B HEOOXOMMMOCTH OOCYKACHHMS
nporpammupoBanust jurs Windows B meyaty; 3To IIPOU30MLIO B Aekadbpe 1986 rona B xxypHane Microsoft Systems Journal.
Cumnraercs, 4TO 3Ta CTaThs, NPEACTABIAIOIAsA paHHIOW Bepcuto mporpamMMmel WHATSIZE, xoTtopyro Bbl Halifere B riase 4,
— mepBasi NOSBUBILIASACS B XXypHajJe CTaThs O mporpammupoBaHuu s Windows. ABTOp y3Hal 00 3TOM OT IJIABHOTO
penaxropa Microsoft Systems Journal [I)xonarana Jlazapyca, IOCKOJIBKY paHblle OH ObUT BULe-TIpe3uaeHToM Ziff-Davis —
KOMITaHUH, KoTopast Beimyckana PC Magazine. Tlo3nuee JIxoH nepemien padotath B Microsoft, rae ceituac on ocraercs Ha
JOJDKHOCTH BUIIE-TIPE3UICHTA IO CTPATETHIECKON TTOJIUTHKE.

Ho ue Toipk0 paboTsl 0 porpammupoBann nox Windows st Microsoft Systems Journal IPpUBIEKIHA K aBTOPY BHUMaHHE
Microsoft Press. B oxtsa6pe 1986 roma B Pemmonrte, Bammurron, Ha koHdpepeHimu ¢upmbsl Microsoft mo s3bikam
MpOTPaMMHpPOBaHUs OH BCcTpeTwn Tenam Tpomepa (ceiyac PYKOBOOUTEIS TPYMIBI pa3pabOTKH MOJIB30BATEIHCKOTO
nunrepdeiica B Microsoft) n pacckasan emy, ¢ KakuM IOJbEMOM Mucanuch it Microsoft Systems Journal ctatbu o
nporpammupoBanun it Windows. OH cooOmmt nuMst aBTopa 3THX craTted Hekoit Cpro3an Jlammepc, KoTopast 3aTeM crana
TIIaBHBIM penaktopoM Microsoft Press. Corpynuukn Microsoft Press yxe 3Hanu uMmst aBTopa, NOCKOJIBKY BEPOSITHEH BCero,
MMCHHO OH Hayall PEeICH3WPOBaHWE NepBod pemakuuu "Ouyurioneduu MS-DOS" w cooOmmn UM O HaIWYMUd B HEH
0ecUHCIICHHOTO KOJIMYECTBA N3BSIHOB U OLIMOOK, YTO IPHUBENO, B KOHIE KOHIIOB, K U3BATHIO €€ U3 OOpaIleHUs U TOTAJIbHON
nepezenKe nojx CTporuM HajazopoM Pas Jlynkana.

B Hos0pe 1986 rona B Jlac-Berace aBTop 3TOH KHHTH HEOJHOKpPATHO BCTpedalics ¢ penaktopoMm Microsoft Knaynerroit
Myp (cefiuac oHa JIUTEpaTypHBIA areHT B MaccadyceTrce), B BMecTe OHU Habpocamu 1iaH Oyayiiero n3nanus. M3nagamsHo
"Ilpoepammuposanue onss Windows" ObIIIO 3ayMaHO OYE€Hb HEOONBIIOW KHUTON M MPETHA3HAYATIOCH JJIsl IIPOTPAMMHICTOB
U KBan(HUIUPOBAHHBIX MoJb3oBareneil. [lo Mepe paboThl Ha/ HEll B TeueHHe CleAyrouiero roaa (Koraa BO3HUKIA HyK/a
nepectpanBaThes ¢ Windows 1.0 Ha Windows 2.0), 065eM KHUTH POC, @ KPYT 0XBAaThIBAEMBIX €10 MPOOIIEM CysKamcs.

To, 9TO BBHI ceidac Iep KUTe B pyKax — 3TO deTBepTast penakuus "lpoepammuposanus ons Windows". OHa Oblia HCTpaBieHa
st Windows 3.0, 3atem omsith ncripaBiniena st Windows 3.1. C Tex mop, Kak OblIa oImyOJIMKOBaHa IepBast peJaKiys KHUTH,
MHOTHE TIPOTPaMMHCTBI TOBOPWIH, UTO "[Ipocpammuposanue ons Windows" crano mis HAX OTIPaBHOHW TOYKOH B pabore ¢
9TOH JIOCTATOYHO HEOOBIYHOM cpenoil mporpamMMmupoBaHus. Hudro apyroe He Obuto OBl CTONB TNPHUSTHO, HE MOIJIO OBI
NpHHECTH OOJIBILETO YIOBIETBOPEHHUS aBTOPY, YEM TO, YTO €T0 KHUTH IIOMOTJIM KOMY-TO B YCHEIIHOM ocBoeHnn Windows.

HauyHem

Wrak, mepBelil 1eHp 00ydeHHs OMU30K K 3aBEpPIICHUIO. B criemyromieil rmaBe MBI HaUHEM ITHCAaTh HEKOTOPHIE IPOTPaMMBI
st Windows. UtoObl 3TO aenaTh, BaM HEOOXOAMMO HHCTaTHpoBaTh Microsoft Visual C++ Bepcum 4.0. B Bam ¢aiin
AUTOEXEC.BAT Heo0X0IUMO BKJIFOUUTH HHCTPYKIUIO:

CALL \ MSDEW Bl N\ VCVARS32. BAT
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Ortot (aiin, BrmoueHHBIH B VC++, ycraHaBnmuBaeT nepeMeHHbie cpenbl DOS i KOMIHISAIUE MPOTPaMM C ITOMOIIBIO
KoMmaHaHOH cTpokn MS-DOS. OH mpocTo MoKa3bIBaeT IyTh K 3aroJIOBOYHBIM, OMOJIMOTEYHBIM W OWHApHBIM (aiimam.
Kpowme 3toro, uro6sl 3amyctuts (daitn MSC.BAT, B Bamem ¢aitne AUTOEXEC.BAT, HeoOx0quMO OyIeT UCIOIb30BaTh U
Bropyto uHctpykuuio CALL, mokazannyio Ha puc. 1.1. 3mech Takke 3a7aloTcs MepeMEHHbIe Cpeibl, UCIOJIb3yeMble B
make-(aiinax cieayrommx rias.

MSC.BAT

REM MNSC. BAT -- Set up environment for Mcrosoft T Ct+ 7.0 NVAKE
REM - - m o m oo e o
SET CC=cl

SET CFLAGS=-c -DSTRICT -G -Ow -V8 -Zp -Tp

SET CFLAGSMI=-c -DSTRICT -G3 -MI -Ow -V -Zp -Tp

SET LI NKER=l i nk

SET QU FLAGS=- SUBSYSTEM wi ndows

SET DLLFLAGS=- SUBSYSTEM wi ndows - DLL

SET QU LI BS=- DEFAULTLI B: user32.1ib gdi32.1ib winnmlib comdl g32.1ib conttl 32.1ib
SET RC=rc

SET RCVARS=-r - DWN32

Puc. 1.1 I KoMIUJISIKMU NPOrPaAMM M3 3TOH KHUI'H 3aIlyCTUTE 3TOT (a1

@aiin MSC.BAT moxxHo Haiftu B katanore CHAPOI npunaraemoii k kaure auckerst CD-ROM.

O Ha3HAYECHUHU NpEeACTAaBJICHHBIX HA PUCYHKE PIHCT‘pyKIII/Iﬁ, 6yneT pacCKka3aHoO B CICAYIOUINX I'JIaBax.



naBa 2 Hello, Windows 95

Ecnmm BRI HOBHYOK B TpOTpaMMHUPOBAaHUU I Tpadudeckoi cpeasl tuna Microsoft Windows 95, To, BeposITHO, MHOTOE
MOKAKETCS BaM COBEPIICHHO OTJIMYHBIM OT BCETO, C YeM BBl CTAJIKHBAJIICH paHbIne. Windows HUMeeT permyTaruio Cpesl
JIETKOW JJIs1 TIOJIB30BaTEls, M TPYAHON AJs mporpaMmucTa. HoBHUKOB 0OBIYHO COMBAET ¢ TOJKY apxurekrypa Windows u
CTPYKTypa MPUWIOKEHNH, padOTAIONINX B dTOW ONEparMoHHON cucteMe. Eciu 3To MpOouCXOoMuT ¢ BaMH, TO TIOXKaIyicTa He
MepeKUBANTE, YTO BaM MPHUJCTCS MMOJIOMATh TOJIOBY, YTOOBI CTaTh XOPOIIUM IporpaMMUCcTOM aiast Windows. ITOT mepBEhIii
KOH(]Y3 BIOJHE OOBIYCH, TaK OBIBACT CO MHOTHIMU.

[MporpammupoBanue 11 Windows — crpanHoe. OHO HEOOBIYHO, HECTAHIAPTHO, HEYJOOHO M YacTo 3amyThiBaeT. OHO
a0COJIOTHO HE OYEBHHO, M MOJXKET IPOMTH HEMaJlo BPEMEHHM, NPEKAE YeM Ballk 3aHSATHS 3aBepIuaTcs MOOEIHBIM
"Opukal!" (To ke camoe, 4TO cTyAeHUeckoe "Ypa, s 9T caenan!" — OTKPOBEHHE, KOTOPOE Tak JIOOST MperoiaBaTeliu).
Caenana 0000IIeHHAs OIIEHKA, KOTOPasi COCTOUT B TOM, YTO MPOTPaMMHMCTHI JOJDKHBI BBITEPIICTH HMIECTHUMECSIIHYIO MYKY
0o0ydeHus1, MpeXIe YeM CTaTh CTOPOHHMKOM COCTaBIIeHHs mporpamm it Windows, ¥ Jaxke IMociie 3TOTO oOydeHHe He
3aKaHYMBACTCS M HUKOT/A HE 3aKOHYHUTCS. MOXHO TOJNBKO HAJEAThCS, YTO T4 KHUTA COKPATUT Ha Mapy Helesb (2 MOXKeT
OBITH Ha MECSII, 2 MOXKET M Ha JIBa) OOBITHBIN X011 00yUeHHS.

Torna BeI MOkeTe cripocuTh: "Ecim nporpammupoBats a1t Windows Tak TpyIHO, 3a4€M DTH XJIOTIOTHI?"

OtBet oueBnjeH: "BeposTHO, y Bac HeT npyroro Beixoaa". B konme koHmoB Windows Tak IMIMPOKO MPOHUKIIA Ha PHIHOK
PC-coBMECTHMBIX KOMITBIOTEPOB, YTO HEOOXOIMMOCTh IporpaMmupoBanus mis 'ronoit” MS-DOS (HeBaxHO B
CHMBOJILHOM pEXHME WM rpaduke) NpoUIUTcs Heaouro. Eciu BBl nuiIeTe KOMMEpUYecKne MPHIIOKEHUS JUIS IHPOKOTO
Kpyra HoJb30BaTeliei, 0003peBaTeNy >KypHAJIOB IO INPOTPAMMHOMY OOECHEYCHHIO KOMIBIOTEPHOH TEXHUKH OyayT
(hakTHYECKH UTHOPUPOBATH Balll TOBAp, €ClM OH He padoraet nmox Windows. Ecii Bel mumiere y3kocrennanain3upoBaHHbIE
MPOTPaMMBI, TO BAallIUM MOJIG30BATEIISIM (M BAaIlUM HaHMMAaTeNsiM!) He MOHPABUTCS TOT (aKT, YTO BaIIHM MPOTPAMMBI TIOXO
COYETAIOTCS C CYIIECTBYIOIUMH NPHI0KeHUIMH Windows, KOTOPBIMH OHH MOJB3YIOTCSI.

OTnuuutenbHaa ocobeHHocTb Windows

Windows ob6namaeT BaKHBIMH TPEUMYIIECTBAMH M JIJISI TTOJIH30BATENEH, M I TIPOTPaMMHCTOB IO CPaBHEHHIO CO CpeAoi
MS-DOS. Beiroas! ajsi moyib3oBateneid U BBITOJBI Uil CO3JaTeNell MporpaMM Ha CaMOM JIeJie BeChbMa CXOXKH, IMOCKOJIBKY
3a7a4a Co3/aTess IPOrpaMMbl COCTOMT B TOM, YTOOBI JaTh TOJIE30BATEIIO TO, B YEM OH HYXKIACTCS U TO, YTO OH XOYET.
Windows 95 nenaer 3T0 BO3MOKHBIM.

Mpachmyeckun nHtepcenc nonb3oBarens

Windows — 3T10 rpaduueckuii unrepdeiic nons3osarens (Graphical User Interface, GUI), unorna ero emie Ha3bIBaroT
"BusyanbHblii uHTepdeic” wm  "rpaduueckas okonHas cpepa". Koumenuwmu, pgaBmiie Hayaluo 3TOMY  THILY
MOJIb30BATENILCKOTO HHTEp(eiica, OepyT CBOe Hayallo B CepeilMHE CEMHICCATHIX TO0B, OT NEepBOH pabOTHI, CACIaHHOW Ha
Xerox Palo Alto Research Center (PARC) mns takux mammuH kak Alto u Star, u ans takoit cpenbl kak Smalltalk. [TozaHee
aTa paboTa ObLIA B34Ta 32 OCHOBY W MOMYJISIpu30BaHa kopropanueir Apple Computer, BO-IepBbIX, B 3J7I0MOyIHOW MOJIEITH
Lisa u, 3aTem, roj crycTs B ropasno 6oJiee ynadnoit moaenu Macintosh, BBeleHHOH B DKCIUTyaTanuio B ssHBape 1984 roxa.

[Toce mosiBneHwst KommbioTepa Macintosh, rTpaduueckue wWHTEpQEHCH IMONB30BATENS  TMONYYMIN  IIHPOKOE
pacpocTpaHeHue, puieM Kak B cepe MepCOHANBHBIX KOMIBIOTEPOB, TAK M HE MEPCOHANBHBIX KoMIbloTepoB. Ceifuac
COBEpIIEHHO 0YEBUIHO, UTO Tpaduueckuil HHTEpdeiic mop30BaTels spistercs (1o ciaoBaM Yapisza Cumonn u3 Microsoft)
HanOoJiee BXKHBIM "BEJIMKHUM JIOCTHXEHHEM" B chepe ImepcoHAIBHBIX KOMIIBIOTEPOB.
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KoHuenuuu n obocHoBaHue GUI

Bce rpaduueckue mHTEpQEHCH MONB30BATENs ACTAI0T BO3MOXKHBIM HKCIOJIB30BaHUE TpaduKu Ha pPacTpOBOM 3KpaHE
muciuies. ['paduka naer Jiydiee BOCHPHUITHC JCHCTBUTEIBHOTO MOJOKCHUS BEUICH Ha dKpaHE, BU3yalIbHO OOraTyro cpemy
Ut iepenadn uHpopMmarmu u Bo3MokHOCTE WYSIWYG (What you see is what you get, 4To BBl BUANTE, TO U MOJTyUHTE)
Kak st rpaduky, Tak u i GopMaTUPOBAHHOTO IS T€YaTH JIOKYMEHTOB TEKCTA.

B mepBeie THH CBOETO CYIIECTBOBAHHUS IWCIUIEH MCIIONB30BANNCH MCKIIOYUTEIBHO JJISI OTOOpaXCHHS Ha DKpaHe TEKCTa,
KOTOPBIA TOJIL30BaTENb BBOAMJ C KJIaBHATyphl. B rpaduueckom uHTepdeiice momp3oBaTens TUCIUIEH caM CTaHOBHUTCS
HCTOYHHUKOM, OTKyZa B MAaIIMHy BBOAWUTCS MHpoOpManus. Jucrureii moka3slBaeT pa3iudHble rpaduaeckne 0ObeKTH B BHIC
KapTHHOK M KOHCTPYKUHMH IS BBOAA MH(GOPMAINH, TAKUX KaK KHOIKM WUIM TOJOCH MPOKPYTKH. VICTIONB3ys KIaBHATYpY
(wmw, dYTO TpOINe, YCTPOWCTBO C yKa3aTeleM, HANpUMEp, MBIIIb), II0Jb30BaTellb MOXKET HEMOCPEICTBCHHO
MaHUITYJTUPOBATh STUMHU 00BEKTaMU Ha dKpaHe. [ padudyeckre 00bEKTH MOXKHO MMEPETACKUBATH, KHOITKA MOXHO Ha)KHMATh,
TI0JIOCHI TPOKPYTKH MO>KHO MPOKPYUHBATD.

B3aHMOﬂ€ﬁCTBHe MCKIY TOJIb30BATCIEM U HpOl"paMMOﬁ CTaHOBUTCA, TaKHM 06pa30M, Ooiee TecHbIM. BwmecTo
IIOCJICAOBATCIIBHOI'O BBOJa I/IH(l)OpMaIII/II/I C KJIaBUATYphbl B IpOrpaMMy M Ha HHCHHeﬁ, II0JIB30BaTCIIb B3aHMOHeI7[CTBy€T C
0o0BeKTaMU HCTIOCPEACTBCHHO Ha AUCILICEC.

Copepxunmoe uHtepdenca nonb3oBartens

[Mosnp30BarensM Teneps He HA/IO0 TPATHTH CIMIIKOM MHOTO BPEMEHH Ha TO, YTOOBI HAYYUTHCS MOJIb30BATHCS KOMIIBIOTEPOM
M COCTaBIIAITH HOBBIE Mporpammbl. CuctreMa Windows crocoOCTBYyeT 3TOMY, IMOCKOJIBKY Bce mporpammsbl it Windows
BBITJISIST U BOCIIPUHUMAIOTCS OIMHAKOBO. JIfobast mporpamma st Windows nMeeT OKHO — TIPSIMOYTOJIBHYIO 00J1acTh Ha
skpaHe. OKHO HACHTU(DUIUPYETCS 3arojJOBKOM. BONBIIMHCTBO (YHKIHI MPOrpaMMBbI 3aIlyCKaeTcsl MOCPEJICTBOM MEHIO.
CnumkoM OoNBIION A7 dKpaHa o0beM HWHPOPMAIMM MOXKET OBITh MPOCMOTPEH C TOMOMIBIO ITOJIOC TMPOKPYTKH.
HexoTopbie MyHKTHI MEHIO BBI3BIBAIOT IMOSIBIICHHE OKOH JUAJIOTa, B KOTOPBIC IMOJB30BATENb BBOJUT JIOTIOJHHUTCIBHYIO
uHpopmanuio. OTHO W3 OKOH JMANOTa, UMEIIeecs MOYTH B KaXIOH mporpamme st Windows, mpeqHa3HAYeHO JUIs
OTKpBITUS (paiima. DTO OKHO BBHINISAIUT OJUHAKOBO (MM OYCHBb IMOXO0XE) JUISI MHOXECTBA PA3IHYHBIX MPOTPAMM JUIS
Windows u IOYTH BCeT/1a BBI3BIBACTCS C IIOMOIIIBIO OJTHOM U TOM e OIIIUN MCHIO.

IMocne Toro, kKak BeI HAYYHIHCH paboTaTh ¢ OAHOM mporpammoii st Windows, BaM OyAeT JISTKO HAYYUThCSI paboTaTh
npyroidi. MeHIO M OKHa Jualiora JarT BO3MOXKHOCTH IOJIb30BATEII0 JIKCIIEPHUMEHTHPOBATh C HOBOH MIPOrpaMMOii
HCCIIeIOBaTh €€ CBOWCTBA. bompmmHCTBO mporpamm it Windows moamepkuBaioT M WHTep(delc KIaBHATYpPHI,
uHTepdeiic MaHUIYJIATOpa MBIIb. XOTA OOJBIIMHCTBOM (QYHKIWK mporpamMMm maiast Windows MOXKHO yIpaBiIsTh
ITOMOIIIBIO KJIABHATYPHI, B OOIBIIMHCTBE CIyJaeB IMPOIIE MOIB30BATHCS MBIIIBIO.

o= = o

C ToYKH 3peHHs MPOTPaMMHUCTa COJEpKUMOe HHTepdelica Moib30BaTessl, HEOOXOAUMOe sl CO3AaHHS MEHI0O M OKOH
JIManora, siBJIsSeTCs pe3ybTaTOM HCIONIb30BaHMS IPOrpaMM, YKe BCTpOoeHHbIX B Windows. Y Bcex MEHIO OJIMH M TOT ke
uHTepdeiic KIaBuaTypsl ¥ MBIIIH, TOCKOJILKY MMeHHO Windows, a He mporpamMMa-TpuIoKeHNE, YIIPABISET UX paOOTOH.

n penmyLiecTBO MHOro3aga4HocTu

XOTSl HEKOTOpbIE ellle MPOJOJKAIOT CIIPAIllMBaTh O TOM, JICHCTBHTENBHO JM TaK HEOOXOJMMa MHOT03aJadyHOCTb JUIs
KOMITBIOTEpPa C OJHUM HOJIb30BaTeNIeM, T€, KTO IOCTOSHHO paboTaeT C MalIMHOW, ONpPENENICHHO IIOJrOTOBICHBI K
MHOT033JJa4yHOCTY ¥ MOTYT IOYYBCTBOBAaTb €€ BBIFOAbl. llomymsipHOCTH pe3uAeHTHbIX mporpamMm MS-DOS, Taxux,
Harpumep, kak Sidekick, nokasana 5To MHOro JeT Hazaa. XOTS PEe3UACHTHBIC NMPOTPAMMBI HE SIBIISIOTCS, CTPOTO TOBOPS,
MHOT03a/IauHbIMH  TIPOTPaMMaMH, OHHM IIO3BOJISIIOT ~ OCYIIECTBIIITH OBICTPOE TEPEKIIOYCHHE KOHTEKCTa. Takoe
NepeKI0UYeHNe KOHTEKCTa B IPUHIIUIIE, OCHOBAHO Ha TEX K€ KOHLEMIHUAX, 4YTO U MHOT03aJa4HOCTb.

ITox Windows sro0ast mporpaMma CTaHOBHUTCS pe3uieHTHOH. OTHOBPEMEHHO HECKOJIbKO TIporpaMM Windows MOTYT UMETh
BBIBOJ] Ha 9KpaH W BHIMOJNHATHCA. Kaxkmas mporpamMma 3aHMMaeT Ha 3KpaHe MPsMOYrojbHOEe OKHO. [Toip3oBaTenb MOKET
IepeMeIIaTh OKHa 10 BCEMY JKpaHy, MEHATh UX pa3Mep, NepeKiIiouaThcs MEXIy pa3HBIMH IPOTpaMMaMH U IeperaBaTh
JTaHHBIE OT OJHOM MporpaMMbI K Apyroi. [ToCKOJIBKY 3TO OTYACTH HAIIOMHUHAET padOYHil CTON (3TO, KOHEYHO, OTHOCHUTCS K
TOMY BPEMEHH, KOTJla KOMIIBIOTEPOB OBLIO ropa3io MeHbIIEe, YeM CTOJIOB), 0 Windows HHOTZIa TOBOPSIT, KaK O CHCTEME,
UCTIONB3YIOIIEH ISl BEIBOJIA HA SKPaH HECKOJIBKUX IporpaMM, oopas "padouero croma" (desktop).

[NepBrie Bepcun Windows MCIIONb30BaIM MHOT03a/1a4HOCTh, HA3BAaHHYIO "HEBBITECHSIOMIEH" WK "KoomepaTHBHON". DTOT
TEpMHUH O3Hadas, 4yro Windows He HCIIONIb30Bana CHCTEMHBIH TallMep Uil pacHpeniesieHHsl MPOLECCOPHOTO BPEMEHH
MEXIy Pa3HbIMHU IIPOTpaMMaMy, paboTaronMMu B cucteMe. UToObl y HUX ObliIa BO3MOXKHOCTH Pa00TaTh, POTPaMMEbI CaMH,
"MOOpOBOJBHO" MOJDKHBI OBUTM OTHaBaTh ympaBicHue. B Windows 95 MHOT03aaqHOCTh SIBISCTCS BBITCCHSIOUICH,
MIPOTPaMMBI CaMH TI0 ce0e MOTYT HMETh HECKOJIBKO IIOTOKOB, KOTOPBIE, KaK Ka)XKETCsl, BBIMOIHSIIOTCS NapallelIbHO.
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YnpaBneHue naMATbIO

OrnepaloHHass CUCTEMa HE CMOXET Pealli30BaTh MHOT033Ja4HOCTh 0€3 yIpaBICHUS MaMAThi0. Tak Kak OJTHH IPOTPaMMBbI
3aIlyCKalOTCs, a APYrHe 3aBepIIaroTCs, MaMsATh (parmeHTupyercs. Cucrema IOJDKHA OBITh CHOCOOHOH OOBEAMHSATH
CBOOOTHOE TIPOCTPAHCTBO. 11t aTOrO TpedyeTcs, 9To0bI cCUcTeMa TiepeMenana B aMsATH OJOKH MPOrpaMM U JaHHBIX.

Jaxe Windows 1, pabotaromias Ha mpoueccope 8088, Obla criocoOHa peaqn30BaTh TAKOW THUN YIPaBICHHS MaMsThio. B
pearsHOM PEXHME 3TO MOYKHO PacCMaTpUBATh TOJIBKO KaK MPHMEp IMOPA3UTEIFHOTO MCKYCCTBA CO3IaTeNIeH IPOTPaMMHOTO
obecrieuenns. [Iporpammel, pabortatomue moj Windows MOTYT mepepactipeiesiaTh MaMsiTh, pa3Mep MporpaMMbl MOXKET
OBITH OOJBIIIE, YEM pa3Mep ONepaTHUBHON MaMATH B KaXXIbIH MOMEHT BpeMeHH. Windows MOXKeT yJaluTh 4acTh KOJOB
BBHITIOJTHAEMON TIPOTpaMMBbl M3 TaMSTH, a TO3[IHEe BHOBH 3arpy3uTh 3TH koasl u3 EXE-daiina. [Tomp3oBarens MoxkeT
3aIlyCTUTh HECKOJBKO KOMHM, HA3bIBACMBIX 'IK3eMIULIpaMH" TPOTPAMMBI, M y BCEX OSTHX 3K3EMIULIPOB B MaMSTH
OKa3bIBACTCSI COBMECTHO HCIIOJNB3YEMBIi WMHU KOJ TporpamMmbl. IlporpamMmer, 3amymieHHble B Windows, Moryr
WCTIONIB30BaTh (DYHKIMUA W3 APYrHX (aiyoB, KOTOPHIC HA3BIBAIOTCSA "IMHAMHYCCKH MOJKIIOYACMBIME OHOMHOTEKaMu'"
(DLL). Windows comepXHT MeXaHW3M /JIs CBSI3M IPOrpaMM BO BpeMs HX pabOoThl ¢ (YHKIMAMH W3 JTUHAMHYECKU
moJKIoUacMbIx  Onbnmmorek. Cama 1o cebe omepamuoHHas cuctemMa Windows IO CyIIeCTBY sIBISiCTCS HaOOpoOM
JUHAMUYECKH TTOAKIIOYaeMbIX OHOIHOTEK.

Takum oOpazoMm, gake Windows 1, HECMOTpsI Ha OTpaHUYCHHE pa3Mepa OTNEPAaTUBHOM MaMSATH eMKOCThI0 640 KuimoOaiT,
a¢ddexTnBHO paboTtana, He TpeOys KakoW OBl TO HHU OBIJIO JOMOJHUTENHbHOW mamsaTu. Ho Ha sToM ¢dupma Microsoft He
OCTaHOBHWJIACh: orepanuoHHas cuctema Windows 2 ganma mpritokeHusM it Windows TOCTyn K oToOpakaeMoi maMsiT
(EMS), a Windows 3, paboTasi B 3aIIMIIEHHOM peXuMe, Jnana nprioxkeHusM maist Windows moctyn x 16 merabaiitam
pacmmpeHHoii mamsti. M HakoHenm Windows 95 cHsma 3TH TpeXHHE OTpaHWUYEHUS, MPEIOCTaBHB 32-pa3psIHyIo
OTIEPAIMOHHYIO CUCTEMY C TUIOCKHM aipeCHBIM MPOCTPAHCTBOM.

HeszaBucumocThb rpacduyeckoro nuHtepdenca ot obopynoBaHus

Windows — 310 rpaduyeckuii nnrepgeiic, 1 nporpammsl it Windows MOTYT MOJHOCTBIO MCIOJIB30BAaTh IpaduKy U
(hopmMaTHpPOBaHHBIA TEKCT KaK Ha JMCIUIee, TaK M Ha npuHTepe. ['paduueckuii uHTepdeiic He Tonbko Oojee ynoOeH uist
BOCHPUSTHS, HO OH MOXKET TaKXKe 00€CIeYHUTh IT0JIb30BATENI0 BBICOKOKaYeCTBEHHOE 0TOOpakeHne NH(HOPMALIIH.

Y mporpamm, HamucaHHBIX Uit Windows, HET MPsAMOro IOCTyNa K ammapaTHOH YacTH YCTPOWCTB OTOOpaKeHHS
WHPOpPMALIMM, TaKMX KaK JKpaH M mpuHTep. Bmecto 3toro Windows BiirouaeT B ce0sl SA3BIK TIpa)UuIecKoro
MIPOrpaMMHPOBaHMS, Ha3bIBacMbIi rpaduueckum mHTEpPeiicom yctpoiictBa (Graphics Device Interface, GDI), koTopsrii
obneryaer cosmanue rpadukd U (HOpMATUPOBAHHOTO TeKcTa. Windows abcTparupyercs OT KOHKPETHOTO YCTPOMCTBa
otoOpaxkenust wHGopmarwu. [Iporpammel, Hammcanubsie s Windows, OymyT pa®oTaTth ¢ JFOOBIM THIIOM JHUCIUIES H
MOOBIM THIIOM TIPHUHTEPA, U KOTOPBHIX MMeeTcs B Hamuuuu apaiiBep Windows. B mporpamme HeT HEOOXOAMMOCTH
3a]]aBaTh THII UCIOJIB3YEMOT0 B CHCTEME 000PYIOBaHHSI.

VYcranoska Ha IBM PC mnTepdeiica, HE3aBUCUMOTO OT YCTPOWCTBAa OTOOpakeHHs WHGpOpMAIuH, OblIa IS co3aaremneit
Windows senpocteim nenoM. Koncrpykumss PC Obima ocHOBaHa Ha TIPHHIMIIE OTKPBITOH apXHTEKTYyphl. TpeTh
npousBouteneil armnaparypsl s PC ObUIM OpHEHTHPOBAHBI Ha NMPOW3BOJCTBO NMEpUPEPHUUHBIX YCTPOHCTB M CO3AAIN
MHOXKECTBO WX THUIIOB. XOTSI M IOSBHIIOCH HECKOJIBKO CTaHIApTOB, OOIIENpHHATHIE MporpaMMsbl it PC moinkHBl ObLIH
MOJJIEP)KUBATh KaXIyl0 W3 MHOXKECTBA OYECHb pPa3HBIX KoHGUrypammid oOopymoBanus. Hampumep, minst mporpamm
TEKCTOBBIX penakropoB MS-DOS Obuto BroJIHE OOBIYHO MNpOJaBaTh MX BMECTE C OJHOW WM JABYMS IHCKETaMH C
HeOOoIpIIMME (aiiaMH, KaXXIbIH U3 KOTOPBIX IpeIHa3HaAvaCs s TOJUIEPKKH OTAeTbHOro npuHTepa. B Windows 95 atn
JIpaiiBepbl He HYXXHBI, TOCKOJIBKY MOT00HAsT (QYHKITHS ITOANESPIKUBACTCS CAMOW OTIEPAITMOHHON CHCTEMOM.

CornaweHus onepauynoHHoun cuctembl Windows

[IporpammupoBanue s Windows 95 — 3To peanu3aius NpUHIMIA: BCe WIM HU4Yero. Hampumep, BBl HE CMOXKETE
Hanucath npmioxkenue s MS-DOS u nipu 3ToM ucnonb3oBath Windows TOIBKO TS CO3AaHHUS KaKOH-HUOYIb rpaduKu.
Ecmu BBI cobupaerech UCTIOIB30BaTh MHO0YI0 9acTh Windows, TO BBIHYXIEHBI CMUPHUTHCS ¢ HEOOXOIUMOCTBIO HAITMCAHUS
MTOJIHOKPOBHO# mporpamMmbl a1t Windows.

CMBICTT 3TOTO CTaHeT Oojice MOHATEH IOCIEC TOrO, KaKk BEI OOJNIbIIE y3HAaeTe O CTpyKType mporpamm mis Windows. B
Windows Bce B3auMocBsi3aHO. Eci BBI 3aXOTUTE MEPEMECTUTh HA JTUCILICE KaKyIO-HHOYAb TpadHUUIecKyr0 KapTHHKY, TO
BaM HY)XHO TIIOJyYHTh COOTBETCTBYIOIIMH "oIlMcaTeldb KOHTeKcTa ycTpoicTBa'. UToOBl 3TO cienarh, BaM HYXEH
"onmcaTens OkHA". A JIJISI 3TOTO BB TOJDKHBI CO3/IaTh OKHO M TIOJATOTOBUTHCS K TOMYyYCHHIO "cooOmenuit" as okHa. YToOsI
MONYYHUTh U 00paboTaTh cooOmieHue, HeoOXoamma 'mporeaypa okHa'. Takum 00pa3oM MHUIIETCS TMporpamMma Juis
Windows. He 0TOpBaBIINCE OT 3eMJI HETIb3S B3JICTCTh.
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BbizoBbl pyHKLMIA

Windows 95 B Hacrosiiee BpeMs HOJIJICPIKHUBACT CBBIIIC THICSYU BBI30OBOB (DYHKIIUI, KOTOPHIE MOXHO HCIOJIB30BaTh B
MPWIOKCHUSIX. Bpsiig 7TU BBl KOTIA-HUOYIb CMOXETE 3allOMHHATh CHHTAKCHC BCEX OSTHX BBI30BOB. BOJBIIMHCTBO
MIPOTPaMMHCTOB, THITYIINX HporpaMMel st Windows, TpaTsST Maccy BPEMEHH Ha ITOWCKH PA3IHYHBIX BHI30BOB (DYHKITHIHA
B OTIICYAaTAHHBIX MIEPBOMCTOYHMKAX WIIH B CHCTEMaX KOHTEKCTHO-3aBHCHMON TIOJCKA3KH.

Kaxnas ¢ynknus Windows umeeT pa3BepHyTOe MM, HAlMCaHHOE OyKBaMHU KaK BEPXHETO, TaK W HIDKHETO PETHCTPOB,
Hanpumep CreateWindow. Dta QyHKIUS (Kak BBl MOTJIH OBI TOTaAaThCs) CO3JAET IS Balleld MporpaMMbl OKHO. J[pyroi
npumep: ¢yukuus IsClipboardFormatAvailable onpenensier, xpaHarcs nu B Oydepe oOMeHa maHHBIE CHEIMAIHLHOTO
(dhopmara.

Bce ocnoBuble ¢ynkumn Windows OOBSBIAIOTCS B 3aroJOBOYHBIX (aiiiax. [JIaBHBIM 3arojoBOYHBIA (ain HazbIBaeTCs
WINDOWS.H, u B 3TOM (aiisie comnepXUTcsi MHOXECTBO CCBUIOK Ha JPYrHe 3aroJIOBOYHBIC (haiiibl. DTH 3arojoBOYHBIC
(aiinpl nmeroTcs B M000H cpele mporpaMMUpPOBaHusl, moaaepxkuBatomeii Windows 95 u ocHOBaHHOW Ha MCIIOJIB30BAHUU
s3pika C. 3arosioBouHble (aiiibl SBISIOTCA Ba)XHOW YacThIO TEXHHUYECKOH mokymenTarmu st Windows. Bel moxere
pacrieyaTaTh KOIIMH 3ar0JIOBOYHBIX (haiiIoB WM JUISi CKOPOCTH BOCIIOJIb30BAaTHCS MIPOTrPaMMOiil MpocMoTpa (aninos.

B nporpamme mis Windows Bl ucIonb3yeTe BBI3OBBI (PyHKIMHA Windows NpUMEpHO TakXke, KaK HCIOIb30BaIH
oubnmorteunsie pynknuu C, Harpumep strlen. OCHOBHOE OTIIMYKE B TOM, YTO KOJ OMOIMoTeuHbIX (GyHKIHNA C CBI3bIBACTCS
C KOJOM Bamled TporpaMMbl, ToThaa Kak kon ¢yHkmmid Windows ocrtaeTcss BHe Balleld IMporpaMMbl B JTHHAMHYECKH
moaKIIIoYaeMbIx ondmmotekax (DLL).

Korma BBl 3amyckaete mporpammy B Windows, oHa B3amMmopeilicTByer ¢ Windows depe3 Tmporiecc, Ha3bIBaeMBbIi
"muHamudeckuM cBsisbiBaHueM". EXE-daiier Windows conepkaT CChUTKA Ha pa3iIUYHbIC JTHHAMAYECKH TOJKIIOYacMble
OnOIMOTEKH, (YHKIMH KOTOPBIX B HHX HCHOJB3YIOTCsS. bomnbmas dacte 3tHx OunbOmmotek DLL pacmonoxeHo B
noakaranore SYSTEM Bamero karamora Windows. Korma mporpamma mist Windows 3arpykaercsi B OIEpaTHBHYIO
MaMsTh, BBI30BEI B NMPOrpaMME HACTPAMBAIOTCS HA TOYKU BXOoJa (PYHKIMH B TUHAMUYECKU TOIKITFOYACMBIX OMOIHOTEKAX,
KOTOpBIE, ECIIH ITOTO €Ille HE MMPOM30IIII0, TOXKE 3arpy’KaroTcs B ONIEPATUBHYIO [TaMSTh.

Korma Bel koMIoHyeTe nporpammy st Windows, 9ToOBI CIenaTh €e MCIOMHICMOi, BaM He00X0AUMO KOMIIOHOBATh €¢ C
"OHONMHOTEKaMU HMITOpPTA", TOCTABISCMBIMH B COCTaBe Ballell Cpelbl MPOrpaMMHPOBaHUs. BHOTHOTEKHM uMMIOpTa
cojepkat IMeHa Bcex QyHKui Windows U3 TUHAMHYECKH MOAKITI0YaeMbIX OHOINOTEK M CChUTKM Ha HUX. KOMITOHOBIIUK
HCTIONB3YeT 3Ty uHpopmanuio i co3fnanus B EXE-daitne Tabnwmbl, kotopyto Windows HCTONB3yeT TpU 3arpy3ke
TIPOTPaMMBI JIJIsl HACTPOUKH afapecoB GyHkmid Windows.

O61bLEKTHO-OpPUEeHTUPOBaAHHOE NporpaMmMupoBaHue

IIpu nmporpammupoBanuu it Windows Bbl (aKkTHUYECKH 3aHUMAaeTeCh OJHAM W3 BHIOB OOBEKTHO-OPHEHTHPOBAHHOTO
mporpammupoBanus (Object Oriented Programming, OOP). Dto Hambonee o4eBHAHO Ui OOBEKTa, C KOTOPHIM BBl B
Windows Oymere Gomblneld gacThio paboTaTh, 00beKTa, KOTOpbIH mgam Windows ee Ha3BaHWE, O0OBEKTa, KOTOPBIH, Kak
KaXXETCsl, BCKOPE MPHOOPETET YEIIOBCUCCKUE CBOWCTBA, OOBEKTA, KOTOPBIHA, OBITH MOXKET, Jaxke OyAeT BaM MEpEUIUThCS,
00beKTa, KOTOPBIA U3BECTEH KaK "OKHO".

Kak yxe ynmomuHanoch, OKHa — 3TO IPSIMOYTOJIbHEIE 00J1acTH Ha dkpaHe. OKHO MoiydaeT MH(OPMALMIO OT KJIaBHATYPHI
WJIV MBILIX TI0JIB30BATENS U BEIBOAUT IpadUuecKyto HHPOPMAIHIO Ha CBOCH OBEPXHOCTH.

OKHO TPUIOKEHUsT OOBIYHO CONEPXKHT 3aroyioBok (title bar), meHro (menu), pamky (sizing border) m MHOTIa MOJIOCHI
npokpyTkH (scroll bars). OkHa quanora — 3TO JOHOJHUTENBHBIE OKHA. boJblre Toro, B OKHE Jualiora BCer/ia UMEETCs elle
HECKOJIbKO OKOH, HaszbiBaeMbIX "modepHmMu" (child windows). OTi modepHHe OKHa WMEIOT BHI KHOMOK (push buttons),
niepekrouateneit (radio buttons), gmakkoB (check boxes), moneii TekcTOBOro BBOJA WM pedakTupoBaHus (text entry fields),
criirckoB (list boxes) u mostoc pokpyTkH (scroll bars).

[Monp30Bareny paccMaTpuBaeT OKHA Ha HKpaHE B KadyecTBE OOBEKTOB M HEMOCPEICTBEHHO B3aMMOJICHUCTBYET C ITUMH
00beKTaMH, HAXKUMasl KHOMIKK M TIePEeKIIFoUaTeNy, nepeBuras OeryHoK Ha 1ojiocax MpPOKPYTKH. J[0CTaTOYHO MHTEPECHO,
YTO MOJIOKECHUE TPOTrPAMMHUCTa aHAIOTUYHO IMOJIOKEHHIO MOJTb30BaTesst. OKHO TOJIyYaeT OT MOJIb30BaTe s HHGOPMAIIHIO B
BHJIC OKOHHBIX "cooOrmienuit". Kpome 3Toro okHo 00MEHHBAETCs COOOIICHUSAMU C IPYTHMHA OKHAMHU.

IMoHuMaHue 3THX COOOIICHUI — JTO OJUH U3 0APHEPOB, KOTOPIE HYXKHO MPEOA0JIETh, YTOOBI CTATh IPOTPAMMHUCTOM JUIs
Windows.

ApXxuTekTypa, ynpaBnsiemasi CoobITUAMU

Korma aBrop BmepBble yBuaen pabory rpaduueckoro wuHrepdeiica moibp3oBaTens, OHa IIOCTaBHJIA €ro B TYIHK.
JleMOHCTpanusi IPOBOJMIACH CPEICTBAMH YCTapeBIIET0 TEKCTOBOTO pelakTopa, paboTaroliero B okHe. Beskuit pas mpu
N3MEHEHHHU Pa3MEpOB OKHA, TEKCTOBBIN peIaKTop nepeopMaTHpOBaAIl COAEPKALINIACS B HEM TEKCT.
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BbUTO TOHATHO, YTO caMa OIEpalMOHHAs CHUCTEMa YIPAaBISICT JJIEMCHTAMH JIOTHKH M3MCHCHHS pPa3MEpOB OKHA, U 4TO
mporpaMma crocoOHa pearupoBaTh Ha 3Ty (QYHKIUIO cucTeMbl. Ho Kak mporpamma ysHagand, 4TO pa3Mep €€ OKHa
n3MeHuiIcs? Kakoil MeXxaHW3M HUCIOIh30BaIa ONEpAlMOHHAs CUCTEMa, YTOOBI JOBECTH 3Ty MHQOpMaIio 10 okHa? Jlis
TOTO YTOOBI MOHSTh, KAK BCE 3TO pabOTaET, MPEKHETO OIBITA MPOTPAMMHUPOBAHHUS OKA3bIBACTCS HEOCTATOYHO.

OTciofa cieayer, 4TO OTBET HA 3TH BOIPOCHI SIBISIETCS] [CHTPAIBHBIM B MOHUMAHUH apXUTEKTYPbI, HCIOJIB30BAHHON B
rpadguueckoM wuHTEpdeiice monp3oBartens. B Windows, korga momb3oBaTenh MEHSIET pa3Mep OKHa, IMPOrpaMMe
OTHPABIISIETCS] COOOIICHUE C JaHHBIMU O HOBOM pa3Mepe okHa. [Toce 3Toro mporpaMMa MOKeT HOMEHSITh pPa3Mepbl CBOETO
OKHa Ha HOBBIE.

"Windows nocsutaet nporpamMme coobmienne". TpyqHo HanesTbes, YTO BBl CMOTJIM, HE MOPTHYB IJIa30M, MPOYECTh 3TO
npeaioxenne. Uto oHo Morio Obl 03Hayath? MBI 3/1eCh TOBOPUM O TIPOrpaMMe, a He 0 CUCTEME JIEKTPOHHOM mouThl. Kak
MOXET OIepPallMOHHAs CUCTEMa OTIPABHUTh ITPOTrpaMMe coolIeHne?

Korna rosopurcs: "Windows moceizaeT nporpaMmMe coooOrieHue," — uMeercsi B BUAY, 4To Windows BI3bIBaeT (QYHKINIO
BHYTpH nporpaMMsl. [lapamerpsr 3Tol (yHKIMM ONMHUCHIBAIOT HapaMeTpbl cooOmmeHHs. ODTa (QyHKIMS, HaXOZSMIascs B
Baiei nporpamme s Windows, HazbIBaeTcs OKOHHOH npoueaypoit (window procedure).

OkoHHas npoueaypa

Bbl, HECOMHEHHO, y)K€ MPHUBBIKJIM K MBICIIH, YTO MPOTpaMMa JejaeT BbI30BbI ONEPALMOHHON cUCTeMbl. TakuM o0pazom,
HarpuMmep, porpamMmMa OTKpbIBaeT (aitn Ha xectkoM aucke. K uemy Bbl, HaBEpHOE, €Ille He MOXKETE MPHUBBIKHYTh, TAK 3TO
K TOMY, YTO OIIEpalMOHHAs CHCTeMa BBI3bIBACT MporpamMmy. TeM He MeHee, 3TO CYThb OOBEKTHO-OPHUEHTHPOBAHHOW
apxuTekTypsl Windows 95.

VY Kaxmoro okHa, CO34aBaeMOro0 MPOrpaMMON, UMEETCS COOTBETCTBYIOIIAasl OKOHHAs MpoLeAypa. JTa Npoleaypa sBiseTcs
(yHKIMEH, KOTOpass MOKET HaXOIUThCS JIMOO B caMOM mporpamme, JuOO B JUHAMHYECKH IOAKIIOYacMOH OHOIMOTEKe.
Windows nocsutaeT cooOleHre OKHy ITyTeM BbI30Ba OKOHHOM MPOILEAYpHI, HA OCHOBE STOT0 COOOIIEHUSI OKHO COBEpILIACT
KaKHe-TO JISWCTBHS M 3aT€M BO3BpallaeT ynpasienne Windows.

Bonee TouHO, OKHO Bcerma co3macTcs Ha OCHOBe "kiacca okHa". Kitacc OKHa ompenenseT OKOHHYIO MpOIEeaypy,
00pabaThIBAIOLIYIO TOCTYIAIOIIIE OKHY cooO0IeHus. Vcnonp30Banue Kiiacca OKHA MO3BOJISIET CO3/]aBaTh MHOKECTBO OKOH
Ha OCHOBE OJJHOTO W TOTO K€ KJlacca OKHA M, CJIEIOBATENIbHO, WCIONb30BaTh OJHY M Ty K€ OKOHHYIO TMPOLEIYpPY.
Hamnpumep, Bce KHONKH BO Bcex mporpammax miast Windows co3iaHbl Ha OCHOBE OJHOTO M TOTO JK€ Kilacca OKHA. DTOT
KJIacC CBSI3aH C OKOHHOMW TPOIeIypoil (pacionoXeHHON B TUHAMHUYECKH TOKIIIoYaeMoii oubmuoreke Windows), koTopas
YIIPaBJISET MPOLIECCOM Iepeiaud COOOIICHHH BCEM KHOMKaM BCEX OKOH.

B 00BeKTHO-OpPHEHTHPOBAHHOM TPOTPaMMHUPOBAHUH JTI000H "00BEKT" HeceT B cebe coueTanne Koaa u TaHHbIX. OKHO — 3TO
00bekT. Kox — 310 okoHHas mpouenypa. JlanHsie — 3T0 MH(pOpMaIus, XpaHUMash OKOHHOW TPOLIEAYpOH, U HHpOpMAIIHS,
xpaHuMas cucteMoit Windows JUTst Ka)IIoro OKHa M KaKIO0T0 Kilacca OKHA, KOTOPBIC UIMEIOTCS B CHCTEME.

OxoHHasl mporeaypa oOpabaTsiBacT cOOOLIEHHS, MOCTylHalomue OokHy. O4eHb 4acTo 3TH COOOIIEHWs IEpefaloT OKHY
nH(poOpMaIMIO O TOM, YTO IOJIL30BAaTENb OCYIIECTBHJ BBOJA C TMOMOIIBIO KJIaBUATYyphl WM MBIIK. TakuM o0pa3oM,
HarpuMmep, KHONKH "y3HAIOT' O TOM, YTO OHM HaKaThl. Jlpyrue cooOIIEHHSI TOBOPST OKHY O TOM, YTO HEOOXOAMMO
M3MEHUTD pa3Mep OKHa WIIK O TOM, YTO ITOBEPXHOCTh OKHa HEOOXOAMMO IEPEpHUCOBaTh.

Korma nporpamma miss Windows HadMHAET BBITIONHATHCS, Windows CTpOUT I TIpOrpaMMBI odepeb COOOIIeHNH (message
queue). B aToli ouepenu XpaHATCS COOOIIECHHUS JUIS JIOOBIX THUIOB OKOH, KOTOPBIE MOTJIM OBI OBITH CO3aHBI MPOrPaAMMOH.
Hebounpiass 9acTh mporpamMmbl, KOTOpask Ha3bIBaeTCsl IUKJIOM 00paboTkm coolmeHuit (message loop), BEIOMpaeT ITH
cooOIIeHnsT M3 OYepear M TIEpemnpaBisieT X COOTBETCTBYIOIIEH OKOHHOM mpouemype. Jpyrue cooOmmieHus OTIpaBiIsIOTCS
HETIOCPEICTBEHHO OKOHHOM MPOIIeype, MUHYS O4epelb COOOIICHHIMA.

Ecnu sT0 cammkom aOCTpakTHOE omuMcaHue apXUTeKTypsl Windows Hadallo Bac yTOMJIATh, MOXKET OBITh BaM CTaHET
MOHSTHEE, €CNIM BBl YBHIMTE, KaK OKHO, KJIAacC OKHA, OKOHHas IpOIeaypa, O4epelb COOOLIEHWH, LUKI 00paboTKu
coo0IIeHnH 1 caMu cooOIIeHHsT COOpaHbl BCe BMECTE B TEKCTE PealbHOM NPOrpaMMEL.

Haunem.

Bawa nepBas nporpamma gnsa Windows

B cBoem nepBoMm kiaccuaeckoM tpyae The C Programming Language (2d ed., Prentice Hall, 1988), Bpaitan Kepuuran n
Jennuc Putun mavamm nzydenue C ¢ 9TOM, BaXXHOU I HAC, MPOTPaMMBbl, KoTopyto orn Hazanu "Hello, world":

#i ncl ude <stdio. h>

mai n()

{
}

printf("Hello, world\n");
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B aT0i1 raBe Oyer nokaszaHa aHaJorM4YHas porpamma, HarmucaHsas 11 Microsoft Windows 95. IIporpamma HasbiBaeTcst
HELLOWIN, oHa co3zaet okHO, B KoTopoM BbIBoauTCs cTpoka "Hello, Windows 95!" u BocipousBoauTcs 3ByKOBOH (aii
C TOJIOCOM, AEKIaMHUPYIOIIUM T€ XK€ CIIOBa.

Uto06sl Bac He xBaTHa ymap npu Buae nporpammbl HELLOWIN, mpenympexkmaem 3apaHee, 94TO B TEKCTE MPOTPaMMBbI
HELLOWIN.C cpimie 80 ctpok. bonbmras gacts 3Tux 80 cTpok siBisieTcs HancTpoikoil. Iloxoxkas HaacTpoiika Oynet
TIOYTH B Kax10# mporpamme st Windows.

Bwmecto Toro, utoOwl cmpammBath, modeMy mnporpamma "Hello, Windows 95!" crTonms nnuHHAasS W CIIOXKHAS, JTaBaiiTe
3a/1aJIMCs BOIIPOCOM O TOM, TTodeMy npuBbIgHas nporpamma "Hello, world" cToip kopoTkas i mpocrasi.

YTo B 3TOM Nporpamme HenpaBUIlIbHO?

Mogens BeIBoga cTpoku B nporpamme "Hello, world" u B apyrux TpamuumoHHBIX nporpammax C — 3TO ycrapeBIIHMHA
MIPUJATOK ammapara, U3BECTHOrO Kak TeneTain. Teneraiin HamOMUHAeT NMUIIYIIYI0 MAIIMHKY C HEMPEPBHIBHON mMopauei
Oymaru. Ilponmio He CIMIIKOM MHOTO BPEMEHHM, C TEX MOP KakK MPOTPaMMHCTHI CHIAEIM 3a TEJICTalIIoM W HaOWpain
KOMaH/Ibl, KOTOpbIE BOCIPON3BOIMIINCH Ha Oymare. KoMIbroTep oT3bIBasCs, eyarasi CBOM OTBETHI Ha TOH ke Oymare.

B mHauame, mocne MOSBICHUS TEPMHUHAIOB MIHHOPINMOB W MEPCOHATBHBIX KOMIBIOTEPOB, IPHUHIUI TeleTaia
pacnmpoCcTpaHWiIcs W Ha OJKpaH JUcIUies. ODKpaH JuCIuies CcTal "CTEKISIHHBIM —TeneTalnom', KOTOpPBIH MPOCTO
MIPOKPYYUBAJICS, €CIIM TEKCT JOXOIHII A0 HIDKHEH 9acTH dKpaHa.

Kak moxer tpagummonHas mporpamma "Hello, world" BEIBOIWTE CBOM TEKCT Ha dKpaH 0€3 IMOIyYeHHs OIepaIrliOHHON
cucteMoil MH(pOPMAIH 0 KOHKPETHOM YCTPOWCTBE BBIBOZA, HA KOTOPOM 3TOT TEKCT MOJDKEH MOSBUTHCA? OUEBHIHO, YTO
9TO JHCIUIEH — eAWHCTBEHHOE YCTPOICTBO BBIBO/A, UCIIOJIB3YEMOE TaKUM 00pa3oM, Kak OYATO OHO SIBJSIETCS TEJIEeTaHIIoM.
B ToM cimydae, ecny MOJIB30BaTENbh XOYET BBIBECTH HWH(POPMANMIO Kyda-HHOYIb eIle, eMy HeoOXOAWMO 3a/JaTh 3TO B
KOMaHJHOU CTPOKE.

Kak mMoxer mporpamMma BBIBOJUTH CBOW TEKCT Ha SKpaH 0e3 MOJTYYCHUs] CHCTEMON MH(OpMAIK O TOM, T Ha YCTPOHCTBE
BBIBOJIa 3TOT TEKCT JOJDKEH NMOSIBUThCS? [10CKOIBKY TEKCT BCerja MOSBISIETCS TaM, 1€ OKa3bIBaeTCs Kypcop, TO BEPOSITHO,
TEKCT I0CJIE BBIIIOJHEHHS IPOTPAaMMBbl OKa)KETCs Ha ClieyIomel cTpoke. B ToM cityyae, eciid Bbl XOTUTE IOMECTHUTD CJIOBA
"Hello, world" B meHTp 3KpaHa, TO BaM CJEAyeT MEPEBECTH HAYAIBHYIO IO3UIMIO Kypcopa B HYXHOC ITOJIOKCHHE,
BOCIIOJIb30BABIIUCH HECKOJBKUMU YIIPABISIOMIMMU KOMaHAaMU, KOHKPETHBIM BHUJ KOTOPBIX 3aBUCUT OT HCHOJIB3YEeMOIO
YCTPOWCTBA BBIBOJIA.

JlaBaiiTe IOCMOTPHUM, YTO TOSBHUTCSI HA SKpaHe, eclid Obl Bbl 3aXOTENH OJHOBPEMEHHO BBIMOJIHUTH HECKOJBKO MPOrpaMM
"Hello, world". Tlomnas nepa3bepuxa! Komuu mporpamMm cramm Obl MemaTh APYr Apyry. B 3a10K€HHOM B OCHOBY
TeJieTaia PUHIMIIE HET HUYEro, YTO Pa3Ielisuio Obl HECKOJIBKO PabOTAIOIINX MapaljIeIbHO HPOrPaMM.

Crnenmyer Takxke OTMETHTh, uTO BbI BuguTe cioBa "Hello, world" gake mocne Toro, kak mporpamma 3aBepiimiack. Bmecto
TOTO, YTOOBI KX CTEPETh, IPOrPaMMa OCTABIISIET HA IKPAHE MEPEKUTOK CBOCTO CYLIECTBOBAHUSI.

[porpamma "Hello, world" BEITISIMT Tak MPOCTO IMOTOMY, YTO HAlMcCaHa B MPOCTOE BPEMs, JUIS NMPOCTHIX KOMITBIOTEPOB H
TIPOCTBIX YCTPOWCTB BBIBOAA MH(pOPMALUH. B MHpe cOBpeMEHHBIX KOMITBIOTEPOB NPOU3OIUIN 3HAYNTEILHbIE N3MEHEHUSI, 1
9TH U3MEHEHUSI IUKTYIOT CO3JaTelIsIM ITPOTPaMMHOT0 00ecIIeYeHHUs] HOBBIE TIPaBHIIa UIPHI.

®dannsbl HELLOWIN

Ba u3 Tpex ¢aiinoB, HeoOXomuMbIX mist co3panus nporpammel "HELLOWIN", npencrasnenst Ha puc. 2.1. Oto make-
¢aitn HELLOWIN.MAK wu ¢aiin ncxonnoro tekcra HELLOWIN.C.

HELLOWIN.MAK

hel | owi n. exe : hel | owi n. obj
$(LINKER) $( QU FLAGS) - QUT: hel | owi n. exe hel | owi n. obj $(GQUJ LI BS)

hel l owi n.obj : hellowi n.c
$(CO) $(CFLAGS) hellowin.c

HELLOWIN.C

HELLONN C -- Displays "Hello, Wndows 95!" in client area
(c) Charles Petzold, 1996



#i ncl ude <wi ndows. h>
LRESULT CALLBACK WidProc( HVWWAD, U NT, WPARAM LPARAMV) ;

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nstance, PSTR szOndLine, int i GhdShow)
{

static char szAppNarme[] = "Hel | oWn";

HWD hwnd;

MBG msg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra = 0;

wndcl ass. cbwhdExt r a = 0;

wndcl ass. hl nst ance = hl nstance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCursor (NULL, | DC _ARROW ;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane NULL;

wndcl ass. | pszd assNanme = szAppNane;

wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow(

szAppNane, /1 wi ndow cl ass nane
"The Hello Progrant, /1 w ndow caption
W5_OVERLAPPEDW NDOW /1 w ndow style
CW USEDEFAULT, // initial x position
CW USEDEFAULT, // initial y position
CW USEDEFAULT, // initial x size
CW USEDEFAULT, /] initial y size
NULL, /1 parent w ndow handl e
NULL, /1 w ndow rmenu handl e
hl nst ance, [/ programinstance handl e
NULL

); I/ creation paraneters

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{

Transl at eMessage( &1sQ) ;

Di spat chMessage( &1sQ) ;
}

return nmsg. wPar am

LRESULT CALLBACK WidProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am

HDC hdc;
PAI NTSTRUCT ps;
RECT rect;

swi tch(i Msg)

{

case W CREATE:
Pl aySound( " hel | owi n. wav", NULL, SND FI LENAME | SND_ASYNC);
return O;
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case WM PAI NT:
hdc = Begi nPai nt (hwnd, &ps);

Getdient Rect (hwnd, &rect);
DrawText (hdc, "Hello, Wndows 95!", -1, &ect, DI_SINGELINE | DI_CENTER | DT_VCENTER);

EndPai nt (hwnd, &ps);
return O;

case WM DESTROY:
Post Qui t Message(0) ;
return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;

Puc. 2.1 IIporpamma HELLOWIN

B rnase 9 BbI BcTpetute Apyroil TUN Qaiina, MIMPOKO paclpoCcTpaHEHHbIH B MporpaMMupoBaHuy aiast Windows, KOTOpBIH
Has3bIBaeTCs (ailiioM onucaHus pecypcoB (resource script) u umeer paciupenue .RC. Ho no Tex mop s 6oibIIMHCTBA
MIPOCTBIX HpOrpaMM OyIyT HCIIOJIB30BaThCsl TOJNBKO make-aiin, ¢aiin ¢ ucxomHbpIM TekcToM Ha s3bike C, a Takxke,
BO3MO)KHO, 3ar0JIOBOYHBIHN (aiii.

Kak yxe ymomunanocs, 6onbmas 4dacts Qaitia HELLOWIN.C sBusiercs HancTpoiKoi, KOTOPYIO MOXHO OOHApYKUTh
MPaKTHYECKH B KaXI0¥ mporpamme st Windows. B meHCTBUTENLHOCTH HHUKTO TOJTHOCTHIO HE 3alIOMHHAET TEKCT DTOM
HAJICTPOMKH; MOJABISIONIEE OONBIIMHCTBO NMPOTPAMMHECTOB, KOT/Ia MUIIYT Hporpammy it Windows, MpocTo KOIMHUPYIOT
CYILECTBYIOIIYIO MPOrpaMMy M AENA0T B HEHl HEOOXOAMMBIE U3MECHEHNUS. BBl MOXKETe, NCTIONB3YS MPUWIATaEMyI0 JTUCKETY,
MIOCTYNAaTh aHAJOTUIHBIM 00pa3oM.

Ecnm Ha Bamem KoMIbIOTEpe UMeeTcs onepanuoHHas cucreMa Windows 95, mHctammupoBan naket Microsoft Visual C++
4.0, BemmonHens! naketHbie (batch) gaitmer VCVARS32.BAT, sxomsmue B coctaB Visual C++, 1 MSC.BAT, onmcaHHBIi B
rase 1, To BBeAs U3 KoManaHou ctpoku MS-DOS:

NVAKE HELLOW N. MAK
BBI JIOJDKHBI, TAaKUM 00pa3om, co3aath (aiimn HELLOWIN.EXE.

Ecnm Bce naetr HopMaiabHO, BBl MOYKETE TIPOCTO 3aIyCTHTh IPOTpaMMy U3 KOMaHIHOU cTpoku MS-DOS, BBens:

HELLON N

[Mporpamma cozfgaer OOBIYHOE OKHO IPHIIOKEHHWS, Kak I0Ka3aHo Ha puc.2.2. B okne, B neHtpe pabouell obnactw,
BeiBoauTcst Tekct "Hello, Windows 95!". Ecnm y Bac ycraHOBiIGHa 3BYKOBasl ILIaTa, BBl TaKXKe YCIBIILIUTE 3BYKOBOE
coobmenue. (Ecnm y Bac HET 3ByKOBOH TUIATHI, TO Y€TO BBl COOCTBEHHO Xk 1eTe?)

OOpaTtuTe BHUMaHHE, YTO 3TO OKHO IpeajiaraeT MpoCTO TMOTpsICAroNIee KOJMIECTBO BO3MOXKHOCTEH ais cBoux 80 CTpoK
mporpamMMbl. BBl MoXkeTe 3aXBaTHUTh yKa3aTelleM MBIIIN 3ar0JIOBOK OKHA M MepeMeIaTh ero Mo BceMy dKpaHy. Ber moxere
3aXBaTHTh PaMKy OKHa W W3MEHHTh pa3Mepsl. [lpm W3MEHEeHWH pa3MepoB OKHA NporpaMMa OymeT aBTOMATHYECKH
niepeMeniath cTpoky Tekcra "Hello, Windows 95!" B HOBEI#I TIeHTp paboueii o6iact okHa. Bl MOXKeTe METKHYTh Ha KHOTIKE
pas3BepThiBaHus okHa U yBenmuanTh HELLOWIN 10 pa3smepoB Bcero skpaHa. Bel MoxkeTe IMENKHYTh Ha KHOIIKE CBEPTHIBAHHS
OKHa W CTEPETh €ro C 3KpaHa. Bbl MO)keTe BBI3BATh BCE ITH JCHCTBUS M3 CHCTEMHOTO MEHIO. BBI Takke MOKETe, YTOOBI
3aBEPIIUTh MPOTPAMMY, 3aKPBITh TPEMs Pa3HBIMH CIIOCOOAMH OKHO: BHIOPAB COOTBETCTBYIOUIYIO OIIMIO U3 CHCTEMHOTO
MEHIO, IICIIKHYB Ha KHOITKE 3aKPBITUS OKHA CIIPaBa B CTPOKE 3aroJIOBKA, WM JBaXKIbI IICIIKHYB Ha UKOHKE CIICBA B CTPOKE
3aroJjoBKa.

Otpagno Buzets, yto HELLOWIN nMmeer Bce BO3MOKHOCTH OOBIYHOW mporpammbl i1t Windows, HO HaCTpOSHHE MOXKET
PE3KO U3MEHUTHCS, KOT/Ia BBl M3yYUTE MCXOJHBIA KOJ, HEOOXOMUMBIH /IS CO3JaHusl 3TOi nmporpamMMbl. TeM He MeHee He
IyraiTech U IepKUTe ceOsl B pyKax, MOKa HE MIPOAHAIU3UPYETE BCIO IPOrpaMMy J0 KOHILIA CTPOKY 3a CTPOKOM.
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B The Hello Program =] 3

Hello, Windows 35!

i start| FBMSD0S Pr.| ZMicrosoft... | EBDIB Manager| (=] TREIHEIE [Beq a3pu

Puc. 2.2 IIporpamma HELLOWIN, pa6otatomas 8 Windows 95

Make-chann

Jns obneryenust mpouecca KoMnwiinuu nporpamm st Windows, Bel Mokere moib3oBaTbesi yruiurod NMAKE,
nocrasisgemoit BMecte ¢ Microsoft Visual C++ 4.0. Ecnu Bbl 3axoTure 4TO-HMOYOb M3MEHHTH B (hailie ¢ UCXOAHBIM
tekcroM nporpammbl HELLOWIN.C, To Bce, 4TO BaM HY)XHO ClieNIaTh Ul CO3/aHMs HOBOTO HCIIOJHSEMOTo (aiina
HELLOWIN.EXE — ato 3anyctuts yrunnty NMAKE Ttak, kak 3To ObUIO TOKa3aHO BBIIIE.

Make-daiin cocTouT U3 OgHOTO WIM OoJjiee pa3fenoB, KaXKABIM W3 KOTOPBIX HAUYWHAETCS CO CTPOKH, KOTOpas, B CBOIO
ouepens, HAYMHACTCA C HaIMCaHUS IeeBoro ¢aiina (target file), morom mmeT ABoeTodne M Janee MEPEUHCIIOTCS OTIH
WM HECKOJbKO (aitmoB-uctounnkoB (dependent file), n3 KoTOpeIX B UTOTEe 00pazyeTcs IeNeBOi ¢aitn. 3a 3Toi cTpoKoi
CIIEIYIOT, ¢ KPACHOM CTPOKH, OJHA WM HECKOIBKO KOMAaHAHBIX CTPOK. DTH KOMaHIBl COOCTBEHHO M NpeTHA3HAYCHBI IS
Co37aHus pPe3yabTUpYIoIero ¢aina u3 ¢paiioB-uCTOYHUKOB. Eciiu aTa Wiy Bpems mocienHeil Moaudukanum Jirodoro us3
(haTOB-NCTOYHNKOB OKa3bIBaeTcs Oojiee MO3IHEH, YeM Jara WIM BpeMs MocieTHeH MOAW(HUKAINU PE3yIbTHPYIOMIETOo
¢aiina, To yrumura NMAKE BBINOIHSET KOMaHTHBIE CTPOKH.

O6sryH0 NMAKE Momuduimpyer Toibko TOT pe3yabTHUPYIOMUE (aiis, KOTOpHIH pacroyioxKeH B IepBoM pasjene make-
¢aiina. OnHako, eciy oauH U3 (HaiiIoB-UCTOYHUKOB B JIpyroM pasaene make-¢aiina Toxke OKa3bIBacTCsl Pe3yIbTUPYIOLINM
¢aiinom, To NMAKE nepBsiM MOIUQHITPYET TaKOH pe3yabTUPYIOMIN (aiii.

B make-daitne HELLOWIN.MAK wumeercs naBa pasnmena. Ecim HELLOWIN.OBJ Obim m3MeHeH mO3Xke, 4eM
HELLOWIN.EXE, To xoMaH1Hasi cTpoKa IepBoro paszaena 3amyckaeT komrnoHoBmuK. Ecan HELLOWIN.C 0611 u3mMeHeH
nmo3xe, yeM HELLOWIN.OBJ, To xomaHImHas CTpokKa BTOpPOTO paszzena 3amyckaeT KoMmwiarop s3bika C. ITTockomibky
HELLOWIN.OBJ B mepBoMm pasmene sBisercsa QailloM-ucTouHnkoM make-daitma, a BO BTOpOM paznene
pesynprupytonuM  ¢aimom, Tto yrwimra NMAKE, mepen cosganmem HoBoro daitma HELLOWIN.EXE, mpoBeput
HeobxomumocTth Momudpukanun HELLOWIN.OBJ. Takum o6pa3zoM, make-¢aiin BelmonHseTCs, (pakTHUECKH, CHU3Y BBEPX.
BcenenctBue pabotel kommwiaTopa s3bpika C, u3 ¢aima ¢ ucxomasiM TekctoM mporpamMbl HELLOWIN.C cozmaetcst
oobextHbIi Moxyas HELLOWIN.OBJ. BenenctBue paboTel KOMIOHOBIIHUKA, U3 00bekTHOrO Moxynss HELLOWIN.OBJ
coznaercs ucrionusiemsli ¢paiin HELLOWIN.EXE.

B rnmaBe 1 Obuto paccka3aHo, Kak MakpoorpezeieHus B make-¢aiine obecneynBaloTcs NEpEeMEHHBIMH OKpPY>KCHUS,
3a7aBacMbIMH NAaKETHBIMU (aiiaMHi, O KOTOPHIX TaM JkK€ Ila pedb. JTO, 1Mo OoJblIel YacTh, MOJIKII0YaeMblii Habop
pa3IMyHbIX (IIaroB KOMIWIATOPA U UMEHa OMOIMOTEK KOMIIOHOBIIHKA, II03TOMY, €CJIA BBl XOTUTE U3YYUTh UX MOAPOOHEH,
BEPHUTECH K COOTBETCTBYIOIIEMY Pa3Jiely IJaBsl 1.

dann NCXOQHOro TeKcTa NporpamMmbl Ha A3bike C

BropeiM ¢aiinom, mokazaHHbIM Ha puc. 2.1, sBisiercs ¢aitn ucxogHoro Tekcta nporpammbl HELLOWIN.C. Onpenenenue
TOTO, YTO ITa NpOrpaMMa HamucaHa Ha si3blke mporpaMmmupoBanust C, MOXKET OTHSTH y Bac HEKOTOpoe Bpemsi!
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Ilepen Tem kak 3amsTbest neransmu, aaBaite paccmMotrpum HELLOWIN.C B nenom. B ¢daiine mumeercs Tosbko aBe
¢bynxunu: WinMain v WndProc. WinMain — 3T0 Touka BXoJa B IPOrpaMMy. DTO aHaJIOr CTaHIApTHOW (QyHKIHMM main
s3pika C. B mo6oii mporpamme it Windows numeetcst ynkuust WinMain.

WndProc — ato "oxonnas mponeaypa" mist okHa HELLOWIN. Kaxknoe okHO, HE3aBUCHMO OT TOTO, SIBIISIETCSI JIU OHO
OOJNIBIINM, KaK TJIaBHOE OKHO MpwiokeHus: s Windows, WM MaJeHbKHM, KaK KHOITKa, MMEET COOTBETCTBYIOLIYIO
OKOHHYIO Tmpoleypy. OKOHHas Mpoleypa — 3TO CIOCO0 MHKANCYIMPOBAHUS KOJIA, OTBEYAOLIETO 33 BBOJ MH(POPMAIUU
(0OBIYHO C KIIABHATYPHl MM MBIIIK) W 3a BHIBOJ HMH(pOpManuyd Ha dkpaH. OKOHHas TMpOLEeAypa AelaeT 3TO, MOChuIas
"coobmenns”" okHy. He GecrmokoiiTech 0 TOM, Kak IMEHHO 3TO NMPOUCXOoauT. [1o3ke y Bac OyJeT Macca BpeMEHHU IS TOTO,
YTOOBI MOMBITATHCS PEIIUTH ATY MPOOIIEMY.

B HELLOWIN.C 0TCyTCTBYIOT HHCTPYKIHMH JUISl HETIOCPEICTBEHHOTO BbI30Ba WhndProc: WndProc BbI3bIBaeTCS TOJBKO U3
Windows. Onnako, B WinMain nmeercs ccvuika Ha WndProc, mostoMy 3Ta (YHKIHS OIMCHIBAETCS B CaMOM Hadaie
IIpOrpaMMBl, elle A0 onpenencuus WinMain.

BbizoBbl pyHkumn Windows

HELLOWIN Be3biBaeT He MeHee 17 ¢yHkuuii Windows. 31eck nepednciieHbl 9TH (GYHKIUHM B TOPSAKE UX IMOSIBICHUS B
nporpamme (¢ KpaTKUM OITMCaHUEM KaxJ10W (QYHKLIH):

*  Loadlcon — 3arpyxaeT 3Ha40K [T UCIIOJIF30BaHUS B IIPOTPaMMe.
*  LoadCursor — 3arpyxaeTr Kypcop MBIIIH JUIS UCTIOIB30BAHMS B IIPOTpaMMe.

e GetStockObject — momydaeT rpaduuecknii 00bEKT (B 3TOM cliydae Ui 3aKpaluBaHus (OHA OKHA UCTIOIb3YeTCS
KHCTB).

*  RegisterClassEx — perucTpupyeT KJI1acc OKHa JUIS OTIPEIEIEHHOTO OKHA IPOTPaMMBI.
*  CreateWindow — co3gaeT OKHO Ha OCHOBE KJIacca OKHa.
*  ShowWindow — BBIBOJUT OKHO Ha 3KpaH.
*  UpdateWindow — 3acTaBisieT OKHO II€pEepUCOBaTh CBOE COJEPIKUMOE.
e GetMessage — mony4aet COOOIICHUE U3 OYEPEIH COOOICHHUH.
*  TranslateMessage — npeobpa3yeT HEKOTOPBIE COOOIIEHS, TOJYYEHHBIE C TOMOIIBIO KIIaBUATYPHI.
*  DispatchMessage — OTIpaBIsSeT COOOIIEHIE OKOHHON TIpOTIeaype.
*  PlaySound — BOCTIpOM3BOANT 3BYKOBOU (haii.
*  BeginPaint — MHUIIMUPYET HA4aJIO IPOLIecca PUCOBAHHUS OKHA.
*  GetClientRect — monydaet pa3mep paboueid 0061acTu OKHa.
e DrawText — BbIBOJAUT Ha 3KpaH CTPOKY TEKCTA.
*  EndPaint — nipekpaiiaeT pucoBaHHE OKHa.
*  PostQuitMessage — BcTaBisieT cooOIIeHUE "3aBEpIINTE" B 04epeb COOOIICHHUH.
*  DefWindowProc — BbInosHsEeT 00pabOTKy COOOLIEHHUH 110 YMOJIYaHHMIO.
OTH (YHKIMHM ONHMCaHbl B JOKYMEHTALMH MM CUCTEME KOHTEKCTHOW IOJICKAa3KH, MOCTABISIEMON C BalllMM KOMITWIISITOPOM,

a ONHMCaHbl OHH B PA3JIMYHBIX 3aroJI0oBOYHBIX (aimax 13 WINDOWS.H.

MaeHTUdMKaTopbl, HAaNUCaHHbIe NPONUCHbLIMU GyKBaMu

B nanbrelinieM Bbl 0OpaTuTe BHUMaHKe Ha ucnojib3oBanue B HELLOWIN.H Heckonbkux HICHTH(HUKATOPOB, TOTHOCTHIO
HaITMCAaHHBIX MPOMUCHBIMU OyKBaMHU. DTH WACHTU(DUKATOPHI 3aIal0TCS B 3aroJIOBOYHBIX daitnax Windows. HekoToprie n3
9THX HWACHTU(PHUKATOPOB CONEpXKAT ABYXOYKBEHHBIH WM TPEeXOYKBEHHBI IpeduKc, 3a KOTOPBHIM CJIEAyeT CHMBOJ

IO TYEPKUBAHU:
CS_HREDRAW DT_VCENTER WM_CREATE
CS_VREDRAW IDC_ARROW WM_DESTROY
CW_USEDEFAULT IDI APPLICATION WM_PAINT
DT CENTER SND_ASYNC WS OVERLAPPEDWINDOW
DT SINGLELINE SND_FILENAME

2710 MPOCTO YUCJIOBBIC KOHCTAHTHI. Hpe(bm(c TMOKa3bIBACT OCHOBHYIO KaTCTOPHIO, K KOTOpOﬁ MpUHAJICIKAT KOHCTAHTBI, KaK
II0Ka3aHO B ,HaHHOﬁ Ta6n1/1ue:
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Ipepuxc Kareropus

CS Onuus CTHiIs Kitacca

IDI N neHTrUKaoHHBII HOMEP NKOHKH
IDC W nentnduxamoHHsIil HOMEp Kypcopa
WS CTiib OKHA

CwW Omnnus co3ganus OKHA

WM Coo0uenne okHa

SND Omnnus 3Byka

DT Onnus pucoBaHMs TeKCTa

HpOFpaMMI/IpyH JJIA Wil’ldOWS, MOYTH HHUKOTJa HC HYXHO 3allOMHUHATHb YUCJIOBBIC KOHCTAHTHI. dakTHyecKu JJIA JII000H
YHCIIOBOU KOHCTAHTBI, KOTOpast UCTIOJIb3YCTCA B Wil’ldOWS, B 3aroJIOBOYHBIX q)afmax HMECTCs I/IIIGHTI/I(i)I/IKaTOp.

HoBble TUNbI AaHHbIX

Hecxkonbko apyrux naentudukaropoB B HELLOWIN.C siBisiroTcsi HOBBIMH THIIAMU JA@HHBIX; OHU TaKXKe OIPENEIISIOTCS B
3aroJIOBOYHBIX (haiiax ¢ MOMOLIBIO MO0 MHCTPYKUUH fypedef, MO0 MHCTPYKUMH #define. DTO N3HAYaIbHO CAENAHO JUIS
obnerueHust mepeBoaa mporpamm st Windows ¢ HCXOaHOW 16-pa3psmHoil CHCTEMBI Ha OyAyIIHe OTepariOHHBIC
CHUCTEMBI, KOTOPBIE MOTJIHM ObI OBITh OCHOBaHBI Ha 32-pa3psaHol (WM WHOK) TEXHOJOTMH. JTa pabora He ObLIa CTONb
TJIaIKOM ¥ OYEBUIHOM, KaK TOT/1a MHOTHE TyMaJlH, HO Uesl OKa3alach OCHOBATEIHHOM.

WHorpa 31 HOBBIE TUIIBI JaHHBIX BIIOHE ycinoBHBI. Hampumep, Tun ganueix UINT, ucnosib30BaHHBIN B Ka4eCTBE BTOPOTO
napamerpa WndProc — 3T0 TipocTo 0e33HaKoBoOe Iienoe, kotopoe B Windows 95 sBisiercs 32-pa3psaHbiM. THIT JaHHBIX
PSTR, ucnonbp30BaHHBIA B KadecTBE TpEThero mapamerpa WinMain, sBIseTCS yka3aTelleM Ha CTPOKY CHMBOJIOB, T. €.
char¥*.

Jpyrue nmena Menee oueBuaHbI. Harpumep, Tpetuii u 4yeTBepThIil mapamerpsl WndProc onpenemnsitorcst kak WPARAM nu
LPARAM cootserctBeHHo. [IponcxokaeHne 3TUX MMEH TpeOyeT HeOOoJbIIoro sKkckypca B ucropuio. Korma Windows
Obuta 16-paspsaHoil cucteMoi, Tpernit mapamerp WndProc omnpenensuicss kak WORD, uto o3nauano 16-paspsiaHoe
be33Hakosoe Kopomkoe 1EN0e, a YeTBEPTHIH mapamerp ompenersuics kak LONG, uro o3Hawano 32-pa3psaHoe 3HAKOBOEC
OnunHoe 1eToe, U B 3ToM cMblch npedukcoB "W" u "L" y cnoBa "PARAM". B Windows 95 nmst WPARAM onpenensiercs
kak UINT, a LPARAM kak LONG (uto mpencraBiser W3 cebs NpOCTO THN HaHHBIX Oiaunnoe uenoe s3bika C),
ciemoBaTeNlbHO 00a TapaMeTrpa OKOHHOW MPOIEAYpPHI SBISIOTCA 32-pa3psmHbIMA. DTO MOXKET OKa3aThCs HECKOJIBKO
HeyM0OHBIM, TTOCKOJBKY THI HaHHBIX WORD B Windows 95 mo-npexxHemy ompenessercs Kak 16-pa3psaHoe dOe33rHaxkosoe
KopomKoe 1ieioe, cienoatensHo npedpukce "W" y coBa "PARAM" co3mpaer HEKOTOPYIO MTyTaHUITY.

Oyukmusa WndProc BosBparmaer 3uadenue tuna LRESULT. Owno ompeneneno mpocto kak LONG. ®yukuus WinMain
noyyaer tirn WINAPI (kak u mobas apyras ¢ynkius Windows, KoTopasi onpezeiseTcs B 3arojlOBOYHBIX (aiinax), a
¢ynkims WndProc nomygsaer Tuin CALLBACK. O6a stu unentudukartopa ompenesstorcest kak stdcall, uto sBmsercs
CCBUIKOW Ha OCOOYI0 IIOCIIEOBATENbHOCTh BBI30BOB (DYHKILMH, KOTOpas HMEET MECTO MEXIy CaMOH OIepalioHHOW
cucremoii Windows 1 ee IpHIIOKEHHEM.

B HELLOWIN Takxe MCIIOIb30BaHbI YEThIpE CTPYKTYPHI JAAHHBIX (O KOTOPBIX OyZET paccka3aHO B KOHIIE STOH IJIaBbl),
OTIpeZIeIsIEMBIX B 3aroJoBOYHBIX (aitmax Windows. OTHMHU CTPYKTypaM¥ JaHHBIX SIBISIFOTCSI:

CTpykTypa 3HaueHue

MSG CrpykTypa cooOmmeHus
WNDCLASSEX CrpykTypa Kacca OKHa
PAINTSTRUCT CTpyKTypa prCOBaHHUS
RECT CTpyKTypa mpsMOYTroJIbHUKA

[lepBEIie 1Be CTPYKTYPHI JaHHBIX UCIIONB3YIOTCA B WinMain nns onpeneneHns AByX CTPYKTYp, HA3BaHHBIX msg U whdclass.
JIBe BTOpBIE HCIIONB3YIOTCS B WndProc Ijist OonpeieNieHust CTPYKTYp ps U rect.

Onucarenu

Haxonerr, uMeercst eie Tpyu UISHTH(PUKATOPA, KOTOPbIE MHIIYTCS MPOMMCHBIME OYKBAMHU WM MpEJIHA3HAYEHBI JUIS Pa3HBIX
tunos onucarenei (handles):

NpenTuduxarop 3HayeHue
HINSTANCE Omnmcarens 3k3eMILIApa (instance) caMmoit IporpamMmel
HWND Omnmcarens OKHA

HDC OmnncaTenbh KOHTEKCTA YCTPOHCTBA
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Omucarenu B Windows HCIOJIB3yIOTCS ZOBOJBHO 4acTo. [lepex TeM Kak aTa riiaBa MOJOMIET K KOHILY, Bbl BCTPETHTE
omucatenbs HICON (ommcarens mkonku), onucarenb HCURSOR (omumcarens xypcopa meimm) u onucarens HBRUSH
(ormmcaTens rpadUIECKO KHCTH).

Omnucarens — 3TO MPOCTO YUCIO (0OBIYHO AJMHON B 32 paspsia), KOTopoe ccbutaeTcst Ha 00bekT. Ommcarenmu B Windows
HAIIOMHUHAIOT OMHcaTeNn (GaiiioB mpu nporpammupoBaHun Ha TpamuimonHoM C B MS-DOS. TIporpamma modTtu Bceraa
MOJIyJaeT omucaTeNb myTeM BbI3oBa (yHkimH Windows. IlporpamMma HCIoONB3yeT omucaTellb B JPYTUX (PYHKIUAX
Windows, 4T0o0bI cocnaThcsi Ha 00BEKT. JleCTBUTENBHOE 3HAUCHUE OMKCATENs BECbMa BaKHO IS Balllel IPOrpaMMBI, HO
Moayinb Windows, KOTOpwIi oOecredynBaeT MporpaMMy omwmcareieM, "3HaeT", Kak ero HCIOJb30BaTh IS CCHUTKA Ha
OOBEKT.

BeHrepCKaﬂ HoOoTauuA

Kak Bbl Morim 3ameruth, HekoTopwle nepemenHole B HELLOWIN.C umeror cBoeoOpasHble mmeHa. Hampumep, ums
szCmdLine — napamerp WinMain.

Maorue nporpaMMucTsl Juis Windows HCIIONB3YIOT COTJIAlIEHHs 110 MMEHOBAHMIO INEPEMEHHBIX, Ha3BaHHbBIE YCIIOBHO
Benrepckoii HOTammeil, B 4ecTh JereHpapHoro nporpammucta Microsoft Yapnp3a Cumonu. Bce oyeHs mpocro: mms
NIepeMEHHOM HAa4YMHAETCsI CO CTPOYHBIX OYKBBI MM OYyKB, KOTOpBIE OTMEYAlOT THI NAaHHBIX INepeMeHHoil. Hampumep,
npeduke sz B szCmdLine 03Ha"9aeT, 4TO CTPOKa 3aBeprraeTcs HymeM (string terminated by zero). [Ipedukc /i B hinstance u
hPrevinstance o3uauaer omucarensd (handle); mpeduxc i B iCmdShow o3Hauaer menoe (integer). B nByx mocmenanx
mapameTpax WndProc Taxke WCIIONB3yeTCSl BEHIepCKas HOTALUSA, XOTS, KaK y)Xe TOBOPWIOCH paHblne, wParam
TpaBWIbHEE clieoBano Okl Ha3BaTh uiParam (6e33HaKoBoe Ienoe — unsigned integer). Ho mockoyibKy 3TH aBa apaMeTrpa
onpezenstorcs yepe3 Tubl JaHHBIX WPARAM u LPARAM, ObUTO pelieHo COXPAaHUTh MX TPEKHNE NMEHA.

[Tpu 0603HAYECHUN TTEPEMEHHBIX CTPYKTYPHI YI0OHO TOJIh30BaTHCSI HMEHEM CaMOW CTPYKTYpHI (M aO0OpeBHaTypOil IMEHH
CTPYKTYpPBI) W CTPOYHBIMH OYKBaMHM, HCIIONB3Yysl MX JIMOO B KauyecTBe Npedukca MMEHH NEpPEeMEHHOH, MO0 Kak HMs
nepemMeHHoi B nenoM. Hanpumep, B ¢dynkimu WinMain 8 HELLOWIN.C nepemeHHast msg OTHOCHTCS K CTPYKTYpe THIIa
MSG; wndclass — x ctpykrype tina WNDCLASSEX. B ¢yuxkunn WndProc, iepeMeHHast ps OTHOCUTCSL K CTPYKTYype
PAINTSTRUCT, rect — x RECT.

BeHFepCKaH HOTanusA IIOMOTIracT n30erats OIKMOOK B mnporpamme emie 10 €€ KOMIIOHOBKU. HOCKOJ’II)Ky UM nepeMeHHof/i
OIMMCBIBACT U CaMy NIECPEMCHHYIO U TUII €€ JAaHHBIX, TO HAMHOTO CHHXXACTCA BEPOATHOCTH BBCIACHUA B IIPOTrpaMMy OHII/I6OK,
CBA3aHHBIX C HCCOBIMAACHUEM THUIIA JAHHBIX Y ICPEMCHHBIX.

B cnenyromeil Tabmume mnpencTaBieHBl NPepUKCH MEPEMEHHBIX, KOTOPBIE B OCHOBHOM OYAyT HCHOJIB30BAaTHCS B ITOH
KHUTE:

peduxc Tun gaHHbBIX

c CHMBOJI

by BYTE (6e33HaK0BBIN CHMBOI)

n KOPOTKOE 1710

i LeJoe

X,y 1enoe (UCTOJb3yeTCsl B Ka4eCTBE KOOPAMHAT X H )
cx, ¢y 1esnoe (UCIoIb3yeTcs B KauecTBe AJMHEI X U ), ¢ 03HadaeT "cyer" — (count)
b wmu f BOOL (6yneBo uenoe); f o3nagaer "¢uar" — (flag)
w WORD (6e33HaK0BO€ KOPOTKOE IIEJIOE)

/ LONG (nnmmeHOE 11e710€)

dw DWORD (6e33HaK0BOE UTMHHOE LIEJIOE)

fn dhyHKIUSA

s CTpOKa

sz CTpOKa, 3aBepIuaeMas HyJeM

h omucarens (handle)

P ykasaTtens (pointer)

Touyka Bxoaa nporpamMmbl

Ha stom rno6anbnbrit 063o0p HELLOWIN.C 3akaHuMBaeTCs, 1 MOXHO HadaTh CTPOKY 3a CTPOKOM pa3dHupaTh MPOrpaMMy.
TekcT mporpaMMbl HAYMHACTCS ¢ MHCTPYKIMHU #Hinclude, KOTOpast MO3BOJISET BKIOUUTD B MIPOTPAMMY 3aroJIOBOYHbII (aili
WINDOWS.H:

#i ncl ude <wi ndows. h>

WINDOWS.H Bkimtogaetr B cebss MHOTO IPYIHX 3arojOBOYHBIX (haiiioB, comepkammx oObsBieHUs QyHkuud Windows,
cTpykTyp Windows, HOBBIE THITbI JAHHBIX U YHCJIOBbIE KOHCTAHTHI.

3a uHCTpYKIUMeH #include cnenyer o0bsBienue WndProc:

LRESULT CALLBACK WhdProc( HWND, U NT, WPARAM LPARAM ;
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D710 00BsIBJICHHE B Hayale MPOrpaMMbl HEOOXOAUMO MOTOMY, YTO B TekcTe GyHKuuM WinMain MMEIOTCS CChUIKHA Ha
¢ynkumo WndProc.

B nporpamme Ha s3p1ke C, HANMMCAHHOW [UTS TPAIUIIHOHHON Cpebl, TOUKOM BXona sBisercs QyHkmsa main. C 3TOTO MecTa
IporpaMMa HAa4YHWHAeT BBIMONHATHCS. (Daxktnyeckn (yHKOHS main SBISETCS TOYKOW BXOAAa B Ty YacTh IPOTPAMMEI,
KOTOpasg mHmercs nporpaMMucToM. OObpgHO KoMmmiasTop C JODKEH BCTaBUTh HEKOTOPBIM CTapTOBBIH KOJ B
WCTIONTHAEMBIN (paiis. ITOT KOI M BBI3BIBaET QyHKIMIO main.) Toukoit Bxoaa mporpammsel s Windows siBIsieTCsl GyHKITHS
WinMain. WinMain Bcerna onpeaenseTcs CIeayIoNM 00pa3oM:

int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nstance, PSTR szCrdLine, int i CrdShow)

Ora (QyHKIMS UCIONB3YeT MOCIEA0BaTeNbHOCTh BbI30BOB WINAPI u, 1o cBoemy 3aBeplICHHIO, BO3Bpamact
onepaimonHoit cucreme Windows mienoe. @yHkmus HaszbiBaeTcst WinMain. B Heli eCTh YeThIpe mapameTpa.

ITapametp hilnstance HaszpiBaeTcsl ommcareneM dSk3eMiuiipa (instance  handle). DTto  yHHKanpHOE  YHCIIO,
nAaeHTUUIUpPYIOIIee porpaMMy, Koraa oHa padoTtaeT o Windows. MoKeT Tak CIIydUThCsI, UTO TOJIb30BATEINb 3aITyCTHT
mox Windows HECKOJIBKO KONWH OJHON W TOW ke mporpamMmbl. Kaxkaas komus Ha3bpIBaeTCs "IK3eMITIApoM” My KaKIOH
cBoe 3HaueHue hlinstance. Ommcatenb OdK3EMIUIIpAa MOXHO CpPaBHUTh C "WACHTU(HUKATOPOM 3amadu’ WK
"HIeHTHPUKATOPOM Tporiecca’ — OOBIYHBIMU TEPMUHAMH MHOT033IJAYHBIX OTICPAITMOHHBIX CUCTEM.

[Mapamerp hPrevinstance — npenslaynmii sk3eMIusip (previous instance) — B HacTosiliee BpeMs ycTapeid. B paHHuX
Bepcusix Windows OH OTHOCHWJICS K caMOMy IOCIEAHEMY, NMPEANIECTBYIOIIEMY JAaHHOMY, ONHCATENI0 JK3eMIUIIpa TOW
NpOTpaMMBbI, KOTOpas Bce elle akTuBHA. Eciy B JaHHBII MOMEHT BpeMEHHM HE OBUIO 3arpy’keHO HHKAKHX KOMHH
nporpammsl, To iPrevinstance = 0 wim NULL. ITog Windows 95 ator napamerp Bcerna paser NULL.

[Mapametp szCmdLine — 3T0O yka3aTedb Ha OKaHYHUBAIOIIYIOCS HYJIEM CTPOKY, B KOTOPOU CONEPIKATCS JTHOOBIC ITapaMeTpEl,
MepegaHHple B MPOTpaMMy W3 KOMAaHIHOHM CTpokH. BbI MokeTe 3amycTuTh mporpammy mit Windows ¢ mapameTpom
KOMaHIHON CTPOKH, BCTABUB ATOT MapaMeTp IOCiIe MMEHHU MPOTrpaMMBbl B KOMaHIHOH cTpoke MS-DOS wimm ykazath uMms
MIpOTPaMMEI M TapaMeTp B OKHe auajiora Run, koTopoe BEI3BIBacTCA U3 MEHIO Start.

[Mapamerp iCmdShow — ducno, mMoKa3bIBaloIIee, KAaKUM JOJDKHO OBITh BBIBEJICHO HA AKpaH OKHO B HAYAJILHBI MOMEHT.
OTO YMCNO 3aJaeTCs MPH 3aIlyCKe MPOTrpaMMBbl APYTroi mporpammoii. [IporpaMMHCTBI ZOCTATOYHO PEIKO OOpaIaroTcs K
3TOMY YHCITy, HO IIPH HEOOXOJUMOCTH TaKas BO3MOXHOCTh CyHIECTBYeT. B OOJIBIIMHCTBE ClydaeB 4HMCIIO paBHO 1 wmm 7.
Ho nmyuyme He aymaTp 00 3TOM 3Ha4eHWM Kak O EAMHMIE WIM Kak o cemepke. Jlydme nymaiite o HUX Kak 00
nnenruduxkatope SW_SHOWNORMAL (3agaHHOM B 3aronoBo4HBIX (ainax Windows paBHbIM 1) min uneHtHdukaTope
SW_SHOWMINNOACTIVE (3anannom paaeiM 7). Ilpedukc SW B 3THX naeHTHHUKATOpax O03HAYaeT "MoKa3aTh OKHO"
(show window). ITapameTp mokaspiBaeT, HEOOXOIMMO JIM 3aITylICHHYIO TOJIB30BaTENIeM IPOrpaMMy BBIBOJHUTH Ha DKpaH B
BHUJIE OKHa HOPMAJIBHOTO pa3Mepa MM OKHO JOJKHO OBITh H3HAYAIBEHO CBEPHYTHIM.

Perncrpauus knacca okHa

OKHO Bcerjia co3JaeTcsi Ha OCHOBE Kiacca okHa. Kiacc okHa uaeHTH(UIMPYET OKOHHYIO MPOILEAYPY, KOTOPasi BHIMOIHSICT
npotecc 00pabOTKK COOOIICHUI, MOCTYNAOUMX OKHY. [IO0CKONBKY 3TO Ba)XKHO, IMOBTOPSIEM: OKHO BCEr/la CO3AaeTcs Ha
ocHOBe Kiacca okHa. Kiacc okHa HICHTH(HUIMPYET OKOHHYIO MPOLEAYypYy, KOTOpas BBINOJHSET Mpolecc 0o0paboTku
COOONICHNH, TIOCTYTAIONTNX OKHY.

Ha ocHOBe oHOTO KJlacca OKHA MOXHO CO3/1aTh HECKOJIbKO OKOH. Hampumep, Bce okHa-kHOIKH B Windows co3farorcst Ha
OCHOBE OJIHOTO M TOTr0 e Kiacca oKHa. Kiacc OKHa omnpejenseT OKOHHYIO MpOIEAypy M HEKOTOpbIe Ipyrue
XapaKTEPUCTHKU OKOH, CO3/aBaeMbIX Ha OCHOBE JTOro kiacca. Korma Bbel co3maete OKHO, BBI OIpEAENsETe
JIOTIOJTHUTEILHBIC XapAKTEPUCTUKK OKHA, YHUKAJIBHBIE [UIsl HETO.

Iepen cozmaHWeM OKHA Ui Balleld MPOTpaMMBI HEOOXOIMMO 3aperHCTPHPOBATh KJIACC OKHA IMYyTEM BBI30BA (DYHKIHH
RegisterClassEx. Oto pacmupeHHas (Ha 4TO YKa3hIBaeT OKOHYaHUE Ha3BaHus EXx, T. . extended — pacmiupeHHEIH) Bepcus
dbyakumu RegisterClass 3 npeapinynmx Bepcuii Windows. Tem He MeHee dyHkius RegisterClass pooibkaeT paboTaTh
u mog Windows 95.

Y ¢yaxunn RegisterClassEx mMeeTcsi OIUH TapaMmeTp: ykaszaTens Ha crpykrypy Tuma WNDCLASSEX. Crpykrypa
WNDCLASSEX ormpenensiercs B 3aroJioBOUHbIX (aira Windows ciemyromum oopa3om:

typedef struct tagWNDCLASSEX

{
U NT cbSi ze;
U NT styl e;
WA\DPRQOC | pf nWAdPr oc;
int cbd sExtra;
int cbWhdExtr a;
H NSTANCE hl nst ance;
H CON hl con;

HCURSCOR hCQur sor;
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HBRUSH hbr Backgr ound;
LPCSTR | pszMenuNane;
LPCSTR | pszd assNane;
H CON hl conSm

} WWADCLASSEX;

Heckompko 3aMeyaHmii 0 HEKOTOPBIX W3 MPEICTABICHHBIX 3/I€Ch THIAX JaHHBIX U O BEHTepCKON HOTanuu: npeurcel LP u
Ip oznauaror "mmHHBIA ykaszatenb" (long pointer), sBistommicS nepexuTkoM 16-paspsinHoit Windows, B kKoTOpo#
MIPOrPaMMHMCTHI MOTJIM pa3yinyaTh KOpoTkue (uiam Oim3kue, near) 16-pa3psaHble yKa3aTenu U JUIMHHbIE (WM JaibHue, far)
32-paszpsiiHble ykazarenu. B Windows 95 Bce ykaszarenu umeror juinHy B 32 paspsiia. B npencTtaBieHHBIX B 9TOi KHUre
nporpaMmax Bce NpeduKChl | I THUIIOB ykaszaTenel yOpaHbl, HO HECOMHEHHO BBl BCTPETHTE WX IZe-HHOYAb B JPYroM
MecCTe.

OOpartuTe Takke BHUMAaHHUE HA HEKOTOPHIC HOBBIC CIYYad HCIOJIh30BaHUS BEHIEPCKOI HOTAIMU: MPUCTABKa Ipfin 03Ha4YaeT
"muHHBIA yka3atens Ha yHkuio" (long pointer to a function). IIpucrtaBka cb o3Hadaer "cuerdynk OaiToB" (counter of
bytes). I[Ipedukc hbr — 310 "omucatens kuctu" (handle to a brush).

B WinMain 8wl nomxabl onpenenuts cTpykTypy TiHiia WNDCLASSEX, 00bI19HO 3TO IenaeTcs CleayromuM o0pa3oMm:
WADCLASSEX wndcl ass;

3arem 3anatorcs 12 mosnei cTpyKTypbl U BbI3biBaetcs RegisterClassEx:

Regi st er d assEx( &wndcl ass) ;

HanbGonee BaXHBIMU SIBIISIFOTCSI BTOPOE OT KOHIIA U TPEThe Moiis. Bropoe OT KOHIA mosie SIBISIETCSI MMEHEM Kilacca OKHa
(KOTOPBIH B MporpaMMax, CO3/1al0IHX 0HO OKHO, 0OBIYHO COBIAAAET ¢ UMeHeM mporpammsbl). Tperse none (Ipfn WndProc)
SIBIIICTCA aJpecOM OKOHHOM NpOLERyphl, KOTOpas UCHOJIb3YyeTCs Ul BCEX OKOH, CO3JaHHBIX Ha OCHOBE ITOro Kiacca (B
HELLOWIN.C oxoHHO#i mpouenypoii siBisiercss ¢yHKums WndProc). Jlpyrue mojis ONMCHIBAIOT XapaKTEPUCTUKH BCEX
OKOH, CO3aBa€MBIX Ha OCHOBE 3TOr0 KJlacca OKHa.

[one cbSize paBHO ;uMHE CTPYKTYpHI. MHCTpYKIMS:
wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW
OCYIIIECTBISIET OOBEIMHEHNE JBYX WICHTHU(HUKATOpOB "cTmia kiacca" (class style) ¢ OMOIIBIO MTOPa3psIHON OIepaIiu
OR s3pika C. B 3aronoBounsix ¢aitnax Windows, uaeHtudukaropsl, HaunHaromumecst ¢ npedukca CS, 3anatorcst B Buze
32-pa3psiiHON KOHCTAHTBI, TOJIBKO OAMH U3 pa3psioB Kotopoil ycraHosneH B 1. Hanpumep, CS VREDRAW 3anan kak

0x0001, a CS HREDRAW kak 0x0002. 3aganuple TakuM 00pa3oM HICHTH(UKATOPHI MHOTa HA3bIBAIOT "TIOpa3psIHBIMU
¢maramu” (bit flags). O0benuHAIOTCS TTOpa3psaHbIe Quark ¢ momolinsio onepanun OR s3pika C.

OTH nBa uaeHTH(UKATOpPA CTHIIA Kiacca TOKAa3hIBAIOT, YTO BCE OKHA, CO3JaHHBIC HA OCHOBE JAHHOTO KJIacca IOJDKHBI
LIEIMKOM TIepEPUCOBBIBAThCA NpH m3MeHeHnn ropusonTtansHoro (CS_ HREDRAW) mm Beptukansaoro (CS_ VREDRAW)
pasMepoB okHa. Eciu Bel m3menute pazmep okHa HELLOWIN, To yBuamTe, 9TO CTPOKA TEKCTA IMEPEMECTHTCS B HOBBIM
LEHTP OKHA. DTH [[Ba WACHTH(HUKATOpA TAPAHTUPYIOT, YTO 3TO CIyduTcs. Jlamee MBI MOIPOOHO PaccMOTPHUM, KaK OKOHHAS
TpoIieIypa yBeIOMIISIETCSI 00 N3MEHEHNHN pa3Mepa OKHa.

Tpetbe moste ctpykTypsl WNDCLASSEX HHUTTHAN3UPYETCS C TIOMOIIBI0 HHCTPYKITUH:
wndcl ass. | pf nWAdProc = WhdPr oc;

OTa MHCTPYKIMS yCTAaHABIMBACT OKOHHYI WndProc Kak OKOHHYIO MpPOIEIYPY JAaHHOTO OKHA, KOTOpas SIBJISETCS BTOPOM
¢ynakmueir B HELLOWIN.C. DTa okoHHas mporenypa Oyner oOpabaTeiBaTh Bce COOOIIEHUST BCEM OKHaM, CO3JaHHBIM Ha
OCHOBE JaHHOTO Kilacca okHa. Kak y»e ynoMuHanock, mpucTaBKa [pfin 03HavaeT " IIIMHHBIN yKa3aTenb Ha QyHKIHIO".

Crnenyromue JBe HHCTPYKIINH:
wndcl ass. chd sExtra = 0;
wndcl ass. coWwidExtra 0;

PE3EPBUPYIOT HEKOTOPOE NOMOIHUTENHHOE MPOCTPAHCTBO B CTPYKTYpE Kiacca M CTPYKTYpe OKHA, KOTOPOE BHYTPEHHE
TIO/IIEP>KUBAETCs orneparronHoi cuctemoir Windows. IIporpaMma MOXeT HCITOJIB30BaTh 3TO CBOOOJHOE TPOCTPAHCTBO
s ceoux HyxJ1. B HELLOWIN 3Ta BO3MOXHOCTb HE UCHOIB3YETCA, I03TOMY COOTBETCTBYIOLIUE 3HaueHus paBHbl 0. B
NIPOTUBHOM Clly4ae, Kak ClielyeT W3 BEHIepCKOW HOTaluH, B 3TOM Ioyie Obulo Obl yCTaHOBJIEHO '"umciio Oaifros”
pe3epBUpYeMOi MaMsTH.

B crenyromeM mnosie HaXOAUTCS MPOCTO OMHCATENb HK3EMIUISIpa MPOrpaMMbl (KOTOPBIN SBIISIETCS OJHUM U3 HapaMeTpoOB
WinMain):

wndcl ass. hl nst ance = hl nst ance;

Huctpykuuu:
wndcl ass. hl con = Loadl con(NULL, 1Dl _APPLI CATI ON);
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u

wndcl ass. hl conSm = Loadl con( NULL, | DI _APPLI CATI ON);

YCTaHABJIMBAIOT 3HAYOK JJIA BCEX OKOH, CO3AAaHHBIX Ha OCHOBE JAaHHOTO KijlacCa OKHa. 3HAaYOK — 3TO IIPpOCTO MaJICHbKaA
OuToBas KapTHHKa, KOTOpas IMOsABJIACTCA Ha MAaHCIN 3a1a4 Windows u ciieBa B 3arooBke okHa. I103:Ke U3 3TOHl KHUIH BEI
Y3HACTC, KaK CO3JaBaThb IMOJb30BATCILCKUC 3HAYKU [JI1 BallMX MHOporpaMm 1oJg Windows. Ceiiuac A1 OPpOCTOTHL
BOCIOJIB3YEMC CTaHAAPTHBIM 3HAYKOM.

Jlnist mosrydeHust onucaTeNsi CTaHIapTHOTO 3HAYKa, Bl BBI3bIBaeTe Loadlcon, yctanoBus nepsbiii mapamerp B NULL. (Ilpu
3arpy3ke Ballero COOCTBEHHOTO II0JIb30BATENbCKOTO 3HAayKa, A3TOT NapaMeTp JOJDKEH OBbITh YCTAHOBIEH PaBHBIM
OIMCaTeNI0 AK3eMIUIIpa mporpammel.) Bropoit unentudukarop, HaunHaronmiicst ¢ npepuxca IDI ("upentuduxarop s
3Hauka" — ID for icon) onpexnensercs B 3aronoBounsix ¢aitmax Windows. 3uagok IDI APPLICATION — 3t0 mpocto
MaJieHbKoe n300paxkeHne okHa. DyHKIWs Loadlcon Bo3BpalmaeT omucarelh 3TOTO 3Hauka. DaKTHYECKHM HaM HE BaXKHO
KOHKPETHOE 3HaueHHe 3Toro omucartens. OHO MPOCTO MCHOIB3YEeTCs I yCTAHOBKM 3HaueHWH mnoneilt wndclass.hlcon n
wndclass.hlconSm. Ot monst onpenenstorcss B ctpykrype WNDCLASSEX kak mons tuma HICON, dro o3Hagaet
"omucatens 3Ha4ka" (handle to an icon).

Uucrpyxkuus:
wndcl ass. hQursor = LoadCur sor (NULL, | DC_ARROW ;

OuYeHb MMOXO0’Ka Ha JBe mpeapayne nHeTpykinn. Oyakuus LoadCursor 3arpyxaer crannaptasiii Kypcop IDC_ ARROW
¥ BO3BpAIAET OMHCATENb Kypcopa. DTOT omucareib npucBamBaercs noio ACursor ctpykrypel WNDCLASSEX. Korma
Kypcop MBIIIH OKa3blBaeTcsi B pabodell 00NacTd OKHa, CO3JAaHHOTO HAa OCHOBE JAaHHOTO KJlacca, OH MpeBpallaeTcsl B
MalleHbKYIO CTPEJIKY.

Crnenytoriee mojie 3a1aeT MBeT GpoHa padodeil 001acTH OKOH, CO3/IaHHBIX HAa OCHOBE JaHHOTO Kiacca. [Ipedukc hbr nmenn
nons hbrBackground o3nadaer "onmcatens kuctu" (handle to a brush). Kucte — 310 rpaduueckuii 00beKT, KOTOPHIH
NpeACTaBIseT co0oH IMabIoH NMUKCeIel pa3IMYHBIX LBETOB, WCIIONL3YEMbIH Ui 3akpammBaHus oOmactu. B Windows
MMeeTCsT HECKOJIBKO CTaHJapTHBIX, WM TpenompeaeneHHbx (stock) xucteid. BrizoB GetStockObject, moka3aHHbIN 37€Ch,
BO3BpAILaET ONHCATENb OSJIOH KHCTH:

wndcl ass. hbr Backgr ound = Get St ockbj ect (WH TE_BRUSH) ;
D10 03HayaeT, uTo (HoH paboueit 00IacTH OKHA OYET IIOTHOTO OEJIOTO IBETA, YTO SABISAETCS CTAaHAAPTHBHIM BEIOOPOM.

Crnenylomiee rmoyie 3amaeT MeHIO kimacca okHa. B mpunokennn HELLOWIN MeHIO OTCYTCTBYET, TOSTOMY TIOJE
ycraHoBieHo B NULL:

wndcl ass. | pszMenuNane = NULL;

Ha mocneanem atane Kiaccy A0JDKHO ObITh MPUCBOCHO UMs. [IJisi MPOCTON MPOrpaMMbl OHO MOXKET OBbITh MPOCTO UMEHEM
MIPOrpaMMBbl, KOTOPBIM B HaleM cirydae siBisetcs crpoka "HelloWin", Xxpansiascs B mepeMeHHOl szAppName:

wndcl ass. | pszd assNane = szAppNang;

ITocne Toro xak uHuUNManu3upoBaHsl Bce 12 moneil ctpykrypsl, HELLOWIN peructpupyeT kiacc OKHa ITyT€M BbI30Ba
¢dynkumu RegisterClassEx. EMUHCTBEHHBIM TTapaMeTpoM (QyHKLHH sBIIsieTCs ykazatenb Ha cTpyktypy WNDCLASSEX:

Regi st er d assEx( &wndcl ass);

Co3pgaHue oKHa

Knacc oxna ompenenseT OCHOBHBIE XapaKTEPUCTHKKM OKHA, YTO IO3BOJIIET HCIOJB30BaThb OJUH U TOT e KJIacc Jyisd
CO3JJaHUsI MHOXKECTBa pa3yMuHbIX OKOH. Korna Bel, Be3bIBast ¢yHKumio CreateWindow, hakTH4ecKu co3/aeTe OKHO, BB,
TaKUM 00pa3oM, JeTaIM3NpyeTe HHPOPMAIHIO 00 OKHE.

HoBuuku B mporpammupoBanuu aias Windows WHOTZIA IMyTalOT MOHSATHs KJacC OKHA M OKHO, U HE MOHHMAIOT, MOYEMY
HENTb3s BCE XapaKTePHCTUKU OKHA 3a1aTh 3a OMUH pa3. DakTUUecku ke, NENUTh TaKUM 00pa3oM HHGOPMAIHIO OYCHb
ynoOHo. Hampumep, Bce OKHa-KHOIIKHM CO3IAlOTCS HAa OCHOBE OIHOTO M TOTO ke Kiacca okHa. OKOHHAs TpoLeaypa,
CBSI3aHHAS C 3THM KJIacCOM OKHa, HaXOAWTCS B caMmoi orepanuoHHoU cucteme Windows. Kiacc okHa ompemensieT s
3THX KHOIIOK MPOIIeCC BBOJA WH(OPMAINH C KIABHATYPHI, a TAKKE C MMOMOIIBIO MBIIIH, M OJHOBPEMEHHO PETIaMeHTHPYET
oTtoOpakeHre KHOIIOK Ha dKpaHe. Bce KHOMKH, TakuM 00pa3zoM, paboTaioT oanHakoBo. Ho, B TO ke BpeMs, caMi KHOTIKH
He ognHaKoBBl. OHM MOTYT OTIMYATHCA IO pa3Mepy, PacroiiaraThCsl B Pa3HBIX MECTaxX dKpaHa, UMETh OTIUYHBIC APYT OT
JIpyra HaJIHACH. DTH MOCIEIHUE XapaKTePUCTUKU U 3aJal0TCS TIPH OMpEIeTICHNN OKHA, a He Klacca OKHa.

BMmecTo ucnonb30BaHus CTPYKTYpPhI JaHHBIX, Kak 3TO AeaeTcs B ciiydae ucnonb3oBanus GpyHkiwn RegisterClassEx, BpI30B
¢ynkimn CreateWindow TpeOyer, uroObl Bcs MH(OpManus IepenaBaiach (YHKIMM B KadecTBe mapamerpoB. Jlaiee
npezcTasieH Bb13oB GyHkuuu CreateWindow B HELLOWIN.C:
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hwnd = O eat eW ndow(

szAppNare, /| vma wnacca oxHa
"The Hell o Progrant, /| 3aronoBok okHa
W5_OVERLAPPEDW NDOW /| cTyne oxHa
CW USEDEFAULT, //HauajbHOE IOJIOXEeHME MO X
CW USEDEFAULT, //HauvajylbHOE IIOJIOXEHME [0 Y
CW USEDEFAULT, //HadaJbHEIT pasMep IO X
CW USEDEFAULT, //HadvasbHELL pasMep [0 Yy
NULL, //onmcaTesib POIUTESIECKOTO OKHA
NULL, //ommucaTesyib MEHI OKHa
hl nst ance, | | ormicaTens sk3eMIIIAPa MPOTPAMMEL
NULL
) //napaMeTrps CO3IaHMua

Jns ynoGcTBa BOCHOPHATHS, WCIOJB30BANTUCH CHMBOJ // M OZHOCTPOYHbIC KOMMEHTApHM sl ONHCAHHS IapaMeTpOB
¢yuxunu CreateWindow.

[Mapamerp ¢ kommMmeHTapuem "uMs Kilacca okHa" — szAppName copepxutr crpoky "HelloWin", sBusronryrocs uMeHeM
TOJIBKO YTO 3apETHCTPUPOBAHHOTO Kilacca OKHA. TakuM 00pa3oM, 3TOT apaMeTp CBS3bIBAET OKHO C KJIACCOM OKHa.

OKHO, CO3JJaHHOE HAIlIei MPOTPaMMO¥i, SBISIETCS OOBIYHBIM TEPEKPHIBAIOIIUMCS OKHOM C 3arOJIOBKOM, CHCTEMHBIM MCHIO
ClieBa Ha CTPOKE 3arojoBKa, MKOHKAMH Uil CBOPAa4YMBAHUS, Pa3BOPAuMBAHUS M 3aKPHITHs OKHA CIIpaBa Ha CTPOKE
3arojoBKa W paMKOW OKHA. DTO CTaHAAPTHBIA CTWIb OKOH, oH Ha3eiBaeTcsi WS OVERLAPPEDWINDOW u momeuen
KOMMeHTapueM "cTiib okHa". KomMeHTapueM "3aroioBoK OKHa" OTMEUYEH TEKCT, KOTOPBIN MOSIBUTCS B CTPOKE 3aroJIOBKa.

[TapameTpbl ¢ KOMMEHTapUsAMH '"HadallbHOE IOJIOXKEeHHe 1Mo x" W "HadaJgbHOE TOJIOKEHWE TO )" 3aJal0T HadaJIbHBIC
KOOPJIMHATBl BEPXHEr0 JIEBOTO yIila OKHA OTHOCHTEIBHO JIEBOTO BEPXHETO yIJla 3KpaHa. YCTaHaBIWBas OIS 3TUX
mapameTpoB upeHtuduxkarop CW_USEDEFAULT, w™br coobmaem Windows, 9TO XOTHM HCIONB30BATh  JUIA
MEPEeKPBIBAIOIIETOC OKHA 33aJaBaeMoe Mo ymonuaHuio HauanbHoe nonoxenue. (CW_USEDEFAULT 3amaercst paBHBIM
0x80000000.) ITo ymomuannio Windows pacrioyiaraer cliefyromue Apyr 3a IpYroM MepeKphIBaorecs OKHa, paBHOMEPHO
OTCTyTasi 10 TOPU30HTAIN M BEPTHUKAJIM OT BEPXHETO JIEBOTO yIJIa 3KpaHa. [IpuMepHO TakKe 3aJaloT IIUPUHY U BBICOTY
OKHa MapaMeTpbl ¢ KOMMEHTApUsIMH "HadalbHBIA pa3Mep mo x" u "HavanbHbld pasMep no y". CW_USEDEFAULT cHoBa
O3HAYaeT, YTO MBI XOTHM, 4T00sl Windows Hcrosp30Baia 3a1aBaeMblii 110 YMOJIYaHHIO pa3Mep OKHa.

[TapameTp ¢ KOMMeHTapueM "omucarenb POAUTENLCKOro okHa" yctaHaBnuBaeTcs B NULL, mockonbky y Hamlero okHa
OTCYTCTBYeT ponuteibckoe OkHO. (Ecim Mexmy IByMs OKHaMH CyHIECTBYeT CBS3b THIIA POIUTEIHbCKOE-To4YepHee,
JoYepHee OKHO BCETa IMOSIBISETCS TOJHKO Ha MOBEPXHOCTH pOIUTENhcKoro.) ITapamerp ¢ komMmeHTapuem 'ommcartenb
MeHIo okHa" Takxke yctaHoBleH B NULL, mockonbKy y HaIrero okHa HeT MeHI0. B mapameTp ¢ KOMMeHTapueM "ormucaTelnb
9K3EMIUIIPa MPOTPaMMEI" TIOMEIIAeTCs OMICATeNb SK3eMIUIIpa, IepeIaHHbIi IporpaMMe B KadecTBe mapamerpa (QyHKIIUH
WinMain. 1 HakoHeI, mapaMeTp ¢ KOMMeHTapueM 'mapameTpbl co3nanus" ycraHoBieH B NULL. Ilpu HeoOxomumocTH
9TOT TapaMeTp HCIOJIb3YEeTCsl B KaueCTBE yKa3aTellsl Ha Kakne-HHOYyAb NaHHBIE, HA KOTOpBIE MporpaMMa B JajbHEHIIeM
MorJia OBl CChITATHCS.

Br3oB CreateWindow Bo3BpaniaeT onucaTeib CO3JaHHOTO OKHA. DTOT OIMcaTeb XpaHUTCs B IEPEeMEHHON hwnd, KoTopast
nmeet Tt HWND (omncarens okna — handle to a window). ¥V kaxnoro okna B Windows umeercst onicatens. B Bameid
IIporpaMMe OINUCATeNb HCIOJIB3YeTCs Al TOTO, YTOOBI CChUIAThCS HA OKHO. [l mHorux ¢ynkuuii Windows B kauecTse
napamerpa tpebyercst iwnd, dnarogapst aTomy Windows 3HaeT, K KaKOMy OKHY IPUMEHUTH ¢yHKnuio. Ecmu nporpamma
CO3MaeT HECKOJBKO OKOH, TO KaKI0€ M3 HUX MMeeT CBOW ommcarenb. OmucaTens OKHa — 3TO OAMH W3 BaKHEHIINX
oTmHcaTeNeid, KOTOPBIMH OTIepupyeT nporpamma st Windows.

OTob6paxeHue oKHa

K Ttomy Bpemenu, korga ¢yukums CreateWindow Bo3BpaliaeT ynpaBieHHE MPOrpaMMe, OKHO YKE€ CO3/1aHO BHYTPH
Windows. OngHako, Ha 35KpaHe MOHHTOpPA OHO eIlle He TOosABHI0Ch. HeoOXomumel enre 1Ba BeI30Ba. [IepBhIi U3 HUX:

ShowW ndow( hwnd, i CrdShow) ;

[epBBIM napamMeTpoM sIBJISETCS ONMUCATEINL TOJIBKO YTO co3naHHoro ¢yHkuuei CreateWindow oxna. BropeiM napamerpom
siBisiercst BenuauHa iCmdShow, nepenaBaemasi B kauecTBe napamerpa GpyHkiuuu WinMain. OH 3a1aeT Ha4aJ bHBINA BHJ OKHA
Ha dkpane. Ecim iCmdShow nveet 3nageane SW_SHOWNORMAL (. e. 1), Ha kpaH BEIBOAUTCS 00BIYHOE OKHO. Ecim
iCmdShow wumeer 3Hauenme SW_SHOWMINNOACTIVE (t.e. 7), To OKHO HEe BBIBOAWTCS, a Ha MaHEIW 3a1ad
TIOSABIIAIOTCS €T0 UMS ¥ HKOHKA.

Oyakuust  ShowWindow BuIBOIAT OKHO Ha 0JkpadH. Ecmu Bropodt mapamerp ShowWindow wumeeT 3HadYeHHUE
SW_SHOWNORMAL, T0o ¢oH paboueil 06:1acTi OKHa 3aKpallfBacTCs TOH KUCTBIO, KOTOpas 3aiaHa B Kijacce OKHA. BBI3oB

GbyHKIMHT:
Updat eW ndow( hwnd) ;
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BBI3BIBACT 3aTEM IMEPEPUCOBKY paboucit obmactu. s sToro B okoHHyto nporuenypy (pyukuus WndProc 8 HELLOWIN.C)
nocsutaercst coodmenre WM PAINT. Bekope Mbl n3yunm, kak WndProc o6pabaTsiBaeT 3T0 COOOIIEHHE.

Limkn o6paboTkm cooblieHumn

[Tocre BB3oBa (yHkMU UpdateWindow, OKHO OKOHYATENBHO BBIBEEHO Ha J3KpaH. Temeph mporpaMma JoJDKHA
MOJATOTOBUTH ceO0sl s TOIydeHHs WH(POPMAHWU OT MOJIB30BATENs depe3 KIaBHaTypy M MEIIb. Windows moaaep:kuBaet
"ouepens coobmeHuit" (message queue) A KaKAoil mporpamMmebl, paboTaromieil B JaHHBIH MOMEHT B cucteme Windows.
Korma mpoucxoaur BBOA mHpopmanuu, Windows mpeoOpasyer ee B "cooOmieHHe", KOTOpOE MOMEMIAETCS B OYepEIb
COOOIICHUH TIPOTPAMMBI.

[IporpamMma u3BIEKaeT COOOIIEHUSI U3 OYEPETU COOOIIECHUH, BBITONHSS OJOK KOMAaH[, U3BECTHBIA Kak "MK 00paboTKH
coobmennit" (message loop):

whi | e( Get Message( &sg, NULL, 0, 0))

{
Tr ansl at eMessage( &sQ) ;

D spat chMessage( &nsg) ;
}

return nmsg.wParam

[epemennas msg — 310 cTpykTypa Tuna MSG, KoTopas OmpenenseTcs B 3arojoBouHbIX (paimax Windows criemyrommm
o0Opazom:

typedef struct tagMsG

HMWD  hwnd;
U NT  nessage;
WPARAM wPar am
LPARAM | Par am
DWORD tine;
PO NT pt;

} MSG

Tun ganneix POINT — 370 TN JaHHBIX APYTro#l CTPYKTYpHI, KOTOpas ONpeeseTcs Tak:

typedef struct tagPO NT

LONG x;
LONG vy;
} PONT;

BrizoB ¢ynkimmn GetMessage, ¢ KOTOPOTO HAUWHAETCS IIUKI OOpaOOTKH COOOIIECHHH, U3BJIEKAET COOOIIECHHE U3 OUepean
COOOIICHHIA:

Get Message(&rsg, NULL, 0, 0)

Orot BbI30B nepenaer Windows ykasarens Ha cTpykTypy msg thna MSG. BTopoii, TpeTuii U 4eTBepTHIi napameTphl,
NULL wmimm 0, moka3pIBalOT, YTO MPOrpaMMa IOIy4aeT BCe COOOMIEHWsSI OT BCEX OKOH, CO3JaHHBIX 3TOW MPOrpPaMMOM.
Windows 3amoyiHseT MO CTPYKTYpBl COOOmeHui mHopMalmeid 006 odepeqHOM COOOIICHHH W3 OYepeaH COOOIICHHUH.
[Tonst 3TOM CTPYKTYPHI CIEAYIOIIHE:

*  hwnd — omucaTens OKHa, JJIs KOTOPOTo MpeaHa3zHadeHo coodmenue. B mporpamme HELLOWIN, oH TOT %€, 9TO
u hwnd, SBISIONMIACS BO3BpamaeMbiM 3HadueHueM GyHKmH CreateWindow, TIOCKONBKY y HaIledl MpOTrpamMMbI
HUMEETCs TOJIEKO OJTHO OKHO.

*  message — WAEGHTU(UKATOP COOOMICHUS. DTO YHUCIO, KOTOpPOe HACHTU(HUIMpYyeT coobmieHue. s Kaxmoro
COOOLIEHNsI MMEETCSl COOTBETCTBYIOIIMHM €My HACHTH(UKATOp, KOTOPHIA 3aJaeTcs B 3arojoBOYHBIX (haiiiax
Windows u nHaumHaercsi ¢ npedukca WM (okoHHOe cooOmenne — window message). Hampumep, ecim BbI
YCTaHOBHTE yKa3aTelb MBIIHN B padoueid obmactu mporpammbl HELLOWIN u HaxMere JIeByIO KHOIIKY MBIIIH,
Windows mnocraBuT cooOmieHne B odepenp coobuieHui ¢ moneM message paBHsiM WM _LBUTTONDOWN,
3HayeHne kotoporo 0x0201.

*  wParam — 32-pa3psaaHbIii TapaMeTp cooOmeHns (message parameter), CMBICT U 3HAYCHHE KOTOPOTO 3aBHCAT OT
0COOEHHOCTEH COOOIICHNSI.

e [Param — npyroit 32-pa3psaHbIil mapamMeTp, 3aBUCSIINA OT COOOIICHHS.
*  time — BpeMsl, KOT/Ia COOOIIeHNE OBUIO TIOMEIICHO B 0OYepelb COOOIIECHUH.

*  pt— KOOPAMHATHI KypCOpa MBIIIN B MOMEHT ITOMEIIEHHS COOOLICHUS B OYepeIb COOOIIECHHH.



34

Ecnu mone message cooOleHns, U3BJICYEHHOTO M3 O4Yepey coollIeHni, paBHO JitoboMy 3HadeHuo, kpome WM QUIT
(t.e., 0x0012), To ¢ynkuus GetMessage Bo3BpamacT HeHyneBoe 3HaueHue. Coobmenune WM _QUIT 3acraBnser
nporpamMmy IpepBath LUK 00paboTku cooOdiieHuid. Ha 3TOM mporpamma 3akaHYMBaeTCs, BO3Bpauas 4ducio wParam

CTPYKTYPBI msSg.
Huctpykuus:
Tr ansl| at eMessage( &sQ) ;

nepeiaeT CTpyKTypy msg obpatHo B Windows juisi mpeoOpa3oBaHMsi Kakoro-imbo cooOmienus ¢ kinasuarypsl. (boiee
oJpoOHO 00 3TOM OyJIEeT pacckazaHo B IiiaBe S.)

Wnctpykuus:
D spat chMessage( &nsg) ;

TaKKe TNepenacT CTPyKTypy msg obparHo B Windows. Windows otmpapnser cooOmieHue s ero o0paboTKu
COOTBETCTBYIOILIEH OKOHHOI mporenype — TakuM oOpa3zoM, Windows BBI3BIBAET OKOHHYIO NpOLENypy. Takoil OKOHHOM
npouenypoii B HELLOWIN sBisiercst dynkuust WndProc. Tlocne Toro, kak WndProc obpaboraeT cooOLieHHE, OHO
Bo3Bpamaercs B Windows, KoTopas Bce eie OOCTyXuBaeT BbI3OB (yHKImH DispatchMessage. Korma Windows
Bo3Bpainaer ynpasienue B nporpammy HELLOWIN k crnenyroniemy 3a BeIzoBoM DispatchMessage kony, THKI 00paboTKH
COOOIIIeHNH B 0UepeTHON pa3 BO30OHOBIISIET paboTy, BeI3bIBas GetMessage.

OkoHHas npoueaypa

000 BceM, 0 4eM Tak J0JI'0 FTOBOPHIIOCH, MOXKHO KPATKO CKa3aTh TakK: KJIACC OKHA 3aperMCTPUPOBAH, OKHO CO3/[aHO, OKHO
BBIBEJICHO Ha JKpaH, W JJI1 W3BICUCHHUS COOOIIEHWH M3 odepenar COOOIICHWH MporpamMma BOIIA B IUKI 0O0pabOTKH
COO0OIIeHNH.

PeanmpHas paboTa HaunWHAeTCs B OKOHHOW MpoIEaype, KOTOPYIO TPOTPaMMHUCTBI OOBIYHO HaspiBatoT "window proc'.
OxoHHasi Tpolle[ypa ONpelessieT TO, YTO BBIBOAUTCS B pabouyio o0JiacTh OKHa M TO, KaK OKHY pearnpoBaTh Ha
MTOJTb30BATEIBCKUN BBOJI.

B mporpamme HELLOWIN okoHHOU mpouieaypoit siBnsercs QyHkims WndProc. OKOHHOH Mpoleaype MOKHO Ha3HAYUTH
moboe mMsa (Jr000e, KOHEYHO, B TOW CTENCHH, B KOTOPOW OHO He OyneT KOH(IUKTOBaTh C JAPYIMMH HMcHamu). B
nporpamme Uit Windows MOKET coJiepKaThCs 0oyiee 0THOW OKOHHOMW mporeaypsl. OKOHHAs TPOIIEypa BCera CBsi3aHa ¢
OTIPEICIICHHBIM KIIACCOM OKHA, KOTOPBIA BBI PETHCTPUpPYETE, BhI3bIBas RegisterClassEx. ®yuxuus CreateWindow co3znaer
OKHO Ha OCHOBE OIPEAETICHHOr0 Kilacca OkHa. Ha 0CHOBe 0OHOTO U TOTO e KJIacca MOYKHO CO3JaTh HECKOJIBKO OKOH.

OxoHHas mporieypa BCeraa onpenesieTcs ClIeIymuM o0pa3om:
LRESULT CALLBACK WhdProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par an)

OTMCTLTG, YTO YCTBIPC mapamMeTpa OKOHHOM mnpoueaypbl MACHTUYHDI IICPBBIM YECTBIPEM MOJIAM CTPYKTYPbI MSG.

[epBeiM napamerpoM sBisieTcs Awnd, ommcaresib HONY4aloUlero COOOIIEHHE OKHAa. DTO TOT € ONUCATeNb, KOTOPBIH
Bo3Bpamaer Qynkuus CreateWindow. J{ns nporpammbel Tnna HELLOWIN, B koTopoil co3faercs TOJIBKO OJHO OKHO,
HMeeTcs TONBKO OJUH M3BECTHBIM MporpamMMe omucareib OkHAa. Eciau ke B IporpaMme co3faeTcss HeCKOJIbKO OKOH Ha
OCHOBE OJIHOTO W TOTO XK€ Kiacca OKHa (W CJIeIoBaTeIbHO OJHOM M TOW K€ OKOHHOHW MpoleAypbl), Toraa hwnd
UACHTUPHUIUPYET KOHKPETHOE OKHO, KOTOPOE MOJY4acT COOOIICHHUE.

BTopsiM mapamerpom siBIsieTCs yuciio (TouHee 32-paspsaHoe O6e33HakoBoe mnenoe wim UINT), koTopoe uaeHTHUITUpyeT
coobmmenune. JIga mocneanux napamerpa (wParam tunma WPARAM u [Param LPARAM) npencTaBisiioT JOMOTHUTEILHYIO
nHpopManuio o coobmennn. OHU Ha3bIBalOTCS "MapamerpaMu coobmeHns" (message parameters). KonkpeTHoe 3HadeHme
9THX HAPaMETPOB OMPEAEISETCS TUTIOM COOOIICHHSI.

O6paboTka coobLeHumn

Kaxmoe moiyyaeMoe OKHOM COOOIICHUE HICHTUDUIIUPYETCS HOMEPOM, KOTOPBIH COACPKUTCS B apaMeTpe iMsg OKOHHOM
nporenypsl. B 3aronmoBounsix (aiimax Windows ompeneneHbsl HIeHTH(UKATOPHI, HaunHampommecs ¢ mpedpukca WM
("window message") sl KaXI0TO TUIIA COOOIICHUI.

OOpryHO TpOrpaMMHUCTBl Uit Windows HCIONB3YIOT KOHCTPYKUMH switch W case Ul ONpPEAENEHHs TOTO, Kakoe
coo0IleHNe TIONTydriIa OKOHHAsi Tpolenypa M TO, Kak ero obOpabareiBaTh. Ecnm oxoHHas mpouenypa oOpabaThIBaeT
coo0IleHne, TO ee BO3BpallaeMbIM 3HadeHHEM noipkeH ObiTh 0. Bce cooOmenus, He oOpabaTbiBaeMble OKOHHOM
MPOIIEYPOH, MOJDKHBI —TiepemaBathes GyHkmuu Windows, koTopas HazwsiBaeTcs DefWindowProc. 3HadeHwue,
Bo3Bpamiaemoe Gyuakmuei DefWindowProc, TOIKHO OBITH BO3BpaIlaeéMbIM 3HAUEHUEM OKOHHOM MPOIIEyPHI.

B HELLOWIN ¢yakuus WndProc oOpabateiBaer Tombko T1pu coobmienns: WM_CREATE, WM _PAINT u
WM _DESTROY. OkonHas poueaypa BHTIISANT CICTYIOMM 00pa3oM:
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switch(i Msg)

{

case W CREATE
[ process WM CREATE message]
return O;

case WM _PAI NT:
[ process WV PAI NT nmessage]
return O;

case WM DESTROY:
[ process WV DESTROY nessage]
return O;

}
return Def WndowProc(hwnd, i Msg, wParam | Paranj;

31ech BAXKHO OTMETUTH TO, 94TO BI30B GyHKIMU DefWindowProc o0pabaThiBaeT 10 YMOJTYaHHUIO BCE COOOIICHHUS, KOTOPHIC
He oOpabaThIBaeT Balia OKOHHAsI MPoIeypa.

BocnpousBegeHue 3BykoBoro ¢anna

Camoe mepBoe cooOIeHne, KOTOpoe TOJydaeT OKOHHAs TpoIenypa — W IepBoe, KOTopoe oOpadarbiBaeT (GyHKIHS
WndProc — sto WM_CREATE. WndProc nonydaet 310 coobuierne toraa, korma Windows oOpabatbiBaeT (GpyHKIHIO
CreateWindow B WinMain. Takum o0Opa3om, korma HELLOWIN Be3siBact CreateWindow, Windows nemaer To, 4TO
JOJDKHA Jenath, T. . Windows BwI3bIBacT WndProc ¢ onmcatenieM OKHa B KauyecTBE IEPBOrO MapaMeTpa H C
WM _CREATE B kauectBe BTOpOro. WndProc obpabatsiBaet coobmenne WM _CREATE u mepemaer ymnpasieHUe
ooparHo B Windows. Tenepr Windows MoxkeT BepHYThCs Tiocie BeizoBa CreateWindow obpatno B HELLOWIN, uto0sI
NPOJIOIKUTE paboty B WinMain.

YacTto OKOHHAs TpOLEAypa BHINMONHSICT pPA30BYI0 WHHIMAIM3AIMIO OKHA, KOrga oOpadaThiBacTCs COOOIICHHE.
WM _CREATE. HELLOWIN mnpeamounTtaer 00pabaTsiBaTh 3TO COOOIIEHHUE ITyTEM BOCIPOM3BEICHHS 3BYKOBOTO (haiina
HELLOWIN.WAYV. D10 genaetcs ¢ noMmombio Gpyakiun PlaySound. TlepBsIM TapaMeTpoM 3TOH (QYHKIIUHU SIBIISIETCS WMSI
(atima. ITo TakkKe MOXeT OBITH Ipyroe uMs (sound alias name), KOTOpoe 3afaeTcs B ceKuu Sounds MaHETH yIpaBICHUS
(Control Panel) mim ompemenseTcst pecypcoM IMporpaMMbl. BTopo#l mapameTp HCTHOIb3yeTcss TOIBKO MPH YCIOBHUH, UTO
3BYKOBOH (aily sBisieTcs pecypcoM. TpeTuil mapaMmeTp 3aaaeT JBe ONIMK. B Hamem ciydae, Koraa MepBbId mapameTp —
9TO MMs (haiiia, 3BYK JOJHKEH BOCIPOM3BOIUTHCS aCHHXPOHHO, T. €. GyHKIMS PlaySound BO3BpaTHUT CBOE 3HAUCHHE Kak
TOJIFKO HAYHET BOCIPOU3BOIMUTHCS 3BYKOBOU (haill, He 0XKHIasi OKOHYAHUS BOCIIPOU3BEICHHUS.

WndProc 3aBepmiaet o6pabotky WM CREATE c HyneBbIM BO3BpalaeMbIM 3HAYEHUEM.

Coo6uweHne WM_PAINT

Coobmenne WM _PAINT ¢yukuust WndProc o0pabarbiBaeT BTOPBIM. OJTO COOOLIEHHE KpaiHEe BaXKHO JUIsl
nporpammupoBanust o Windows. OHO cooOmiaer mporpamme, 4TOo 4YacThb WIM Bcs paboudas o00JacTh OKHa
HenelicTBuTenbHA (invalid), n ee cienyer nepepucoBaTh.

Kak pabouast 001acTh CTaHOBUTCS HeJCHCTBUTEIbHOM? [Ipy mepBOM CO37aHMU OKHA HeNeHCTBUTENbHA BCs pabouas 30Ha,
MIOCKOJIBKY TIporpaMMa emle HW4ero B okHe He HapucoBama. Coobmenne WM _PAINT (xotopoe 0OBIYHO TOCHITAaeTCH,
Korja mporpamma Bei3bIBaeT UpdateWindow B WinMain) 3acTaBliieT OKOHHYIO TIPOIEAYPY YTO-TO HApHUCOBaTh B paboueid
obmacru.

Korma BeI m3MeHsieTe pa3Mep OKHa, pabodas 00JIacTh Tak)Ke CTAHOBHUTCS HEIEHCTBUTEIHHOW. BCTIOMHNTE, UTO B TIapaMeTp
style ctpykrypsl wndclass nporpamvmbl HELLOWIN mnomemenst ¢marm CS HREDRAW u CS VREDRAW. Onn
3acTaBIAOT Windows mpu M3MEHEHHH pa3MEpOB OKHA CUMTATh HEICHCTBUTEIBHBIM BCE OKHO. 3aTeM OKOHHAs MPOIEAypa
noxy4aer coobmenne WM_PAINT.

Korna Bl Munnmusupyete okno nporpaMmmsel HELLOWIN, a 3ateM cHOBa €ro BOCCTaHABIMBAETE 10 HauaJIbHOTO pa3Mepa,
To B Windows cozxepxumoe paboueil obnactu He coxpasseTcs. B rpaduueckoil cpexe 3To mpuBeno Obl K TOMY, YTO
MPHUILIOCH OBl XPaHUTH CIHUIIKOM MHOTO JaHHBIX. Bmecto 3Toro, Windows genaer HeeCTBUTEIBHEIM Bce OKHO. OKOHHAS
nporexypa noiayuaet coodomenre WM_PAINT u cama BocCTaHaBIMBAET COACPIKUMOE OKHA.

Korga BeI mepemeniaete OKHa Tak, 9TO OHH IepeKprIBatoTcs, Windows He cOXpaHSAeT Ty YacTb OKHA, KOTOpas 3aKPHIBACTCA
npyruMm okHOM. Korza 3Ta 9acTe OkHa mo3ke OTKpbIBaercs, Windows moMedaer ero kKak HenecTBUTeIbHOE. OKOHHAs
nporenypa moiayuaet coodmenre WM _PAINT muist BoccTaHOBIIGHHS COZIEPKIMOTO OKHA.

O6pabotka coobmennss WM_PAINT noutn Bceraa HaunHaeTCs ¢ BbI3oBa GyHKIH BeginPaint:
hdc = Begi nPai nt (hwnd, &ps);
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Y 3aKaHYMBacTCs BbI30BOM (hyHKUMU EndPaint:
EndPai nt (hwnd, &ps);

B o0enx QpyHKIUIX MEPBEIA MapaMeTp — 3TO OMHMCATEIb OKHA IPOrPaMMBI, @ BTOPOH — 3TO yKa3aTellb Ha CTPYKTypYy THIIA
PAINTSTRUCT. B crpykrype PAINTSTRUCT conepxxurcsi HekoTopasi nH(opMmanus, KOTOPYIO OKOHHasl IpoLexypa
MOJKET HCIIONIb30BaTh [UIsi pUcOBaHUS B paboueit obmactu. (B ciemyromeil rinaBe Oyner paccka3aHo O MOJSIX DTOW

CTPYKTYpBHL.)

[Ipu o6pabotke BrI30Ba BeginPaint, Windows o0HOBIsIET ()oH paboueit obnacTH, ecian oH emie He 0OHOBieH. OOHOBIEHHE
(oHa oOcCyIIEeCTBISETCS C IIOMOINBIO KHCTH, 33iaHHOW B mosie hbrBackground crpykryper WNDCLASSEX, koTopas
UCIIONIB30BaNach MPH PETUCTPALNK Kilacca okHa. B cimywae Hamel nporpammbl HELLOWIN noaroTtoBnena 6enast KUCTh U
9TO 03Hauaer, uro Windows oOHOBUT (hoH OKHa, 3aKpacuB ero OenbIM nBeToM. Br30B BeginPaint nenaer Bcio pabodyio
o0nacTh JCWCTBUTENBHON (HE TpeOYIOIed MEepepruCcOBKH) W BO3BpAIAET OMKCATEIh KOHTEKCTa ycTpoiicTBa. KoHTekcT
YCTPOMCTBA OMHUCHIBAET (PU3NIECKOE YCTPOMCTBO BHIBOJA MH(DOpMaIu (HampuMmep, TUCIUIel) u ero apaiisep. OmmcaTtenb
KOHTEKCTa YCTPOHCTBAa HEOOXOAMM BaM JUIsl BBIBOAA B pa0b0dyro0 00JaCTh OKHA TeKCTa W rpaduku. Mcrmonb3ys ommucaTenb
KOHTEKCTa YCTPOMCTBa, Bo3BpamaemMoro (Gyakuueil BeginPaint, BBl HE CMOXETE PHCOBATh BHE pabodeill obmacTu, gaxe He
neiTaiitech. OyHkmms EndPaint ocBOOOXKIAET ommcarelb KOHTEKCTa YCTPOWCTBA, IMOCIE YETrO €ro 3HA4YCHHE HEeIb3s
HCTIONIH30BATb.

Ecmun okonnast mpouenypa He obOpabateiBaeT coobmennss WM _PAINT (uro ObiBaeT KpaiiHe penko), OHM IOJIKHBI
nepenaBatsest B DefWindowProc. ®yukuust DefWindowProc mnpocto no odepenau BbI3biBaeT BeginPaint u EndPaint wu,
TakuM 00pa3oM, pabouas 00JacTh yCTaHABIMBAETCS B JEHCTBHUTEIBHOE COCTOSHME, T. €. COCTOSIHHE, He TpeOyromiee
MIEPEPUCOBKH.

ITocne Toro, kak WndProc Be13Bana BeginPaint, ona Be3biBaeT GetClientRect:

Getd i ent Rect (hwnd, &rect);

IlepBriif mapameTp — 3TO omucareilb OKHA MporpaMMbl. BTopoil mapamerp — 3TO ykas3aTellb Ha MEPEMEHHYIO rect, Ui
koTopoii B WndProc 3anan tiun RECT.

RECT — »10 crpykTypa "mpsmoyronsHHK" (rectangle), ompeneneHHas B 3aronoBouHbIX (aimax Windows. OHa nmeer
yersipe nois thna LONG, nmena noneii: left, top, right u bottom. GetClientRect moMemaer B 3TH 4eTHIpe OIS pa3Mep
paboueii obmactu okHa. [Toxst left u top Bcerna ycranasnusatotcest B 0. B nosix right u bottom ycraHaBIMBaeTcs ITUPUHA U
BBICOTa pabodeli 0071acTH B TUKCEIISX.

WndProc nukak He ucnoibdyet ctpykrypy RECT, 3a uckimoueHuemM mepenadn ykasaTells Ha Hee B KaueCTBE Y€TBEPTOTO
napamerpa ¢dyHkmmuu DrawText:

DrawText (hdc, "Hello, Wndows 95!", -1, &ect, DT_SINGLELINE | DT_CENTER | DT_VCENTER);

DrawText (xak 1moJicKa3bIBaeT ee UMs) pucyeT TeKCT. [I0CKoIbKy 3Ta (GYHKIHS YTO-TO PUCYET, TO MEPBBIN IapaMeTp — 3TO
omycaTellb KOHTEKCTa yCTPOWCTBA, BO3BpalleHHBbIN (yHKUMeH BeginPaint. BTopblM mapaMeTpoM SBISETCS PUCYEMBIH
TEKCT, a TPETUil MapaMeTp YCTaHOBJICH B —1, 9TOOBI MOKA3aTh, YTO CTPOKA TEKCTA 3aKAHIMBACTCS] HYJIEBBIM CHMBOJIOM.

IMocnenauit mapamerp — 3To Habop (iaroB, 3HaUYEHUS KOTOPHIX 3aJaHO B 3arojoBOoYHbBIX (aimax Windows. dnaru
MTOKA3BIBAIOT, YTO TEKCT CIEAYEeT BHIBOAUTH B OJHY CTPOKY, IO IIEHTPY OTHOCHUTEIHFHO TOPU30HTAIHN M BEPTHKAIHN U BHYTPH
MIPSAMOYTOJIBHON 001acTH, pa3Mep KOTOPOW 3aJaH YeTBEPTHIM MapameTpoM. BBI30oB 3Toi (DYHKIMHM MPUBOIUT, TaKHM
obpa3zom, k nosisneruro ctpoku "Hello, Windows 95!" B ienTpe paboueii oomacTu.

Korma pabouast 00:1acTh CTAaHOBHUTCS HEACHCTBUTENHLHON (KaK 3TO MPOUCXOMUT MPU W3MEHEHWH Pa3MepoB OkHA), WndProc
nomy4yaer HoBoe coobimenne WM _PAINT. Hoselii pasmep okna WndProc momydaer, Bbi3BaB (ynkumto GetClientRect, u
CHOBA PHCYET TEKCT B LICHTPE OKHA.

CoobuweHne WM_DESTROY

Eme omauM BaxkHbIM coobmieHueM spisiercs coodmenne WM _DESTROY. DTo coobuienue mokaseiBaet, yto Windows
HaxOJUTCS B MpOLECcCe JUKBUAAUUN OKHA B OTBET Ha IMOJIYYEHHYIO OT I0Jib30BaTelsl KoMaHay. [lonb3oBarens BbI3bIBAET
MOCTYIUIEHUE 3TOTO COOOIIEHUs, eciiu IenkHeT Ha kHomke Close, mwin BeiOepeT Close U3 CHCTEMHOTO MEHIO IIPOTPaMMEL,
WK HaxkMeT <Alt>+<F4>.

HELLOWIN crargapTHO pearupyeT Ha 3TO COOOIICHHE, BhI3bIBAS:
Post Qui t Message(0) ;

Ora ¢ynkuust craBur coodbmenne WM QUIT B ouepenp cooOumienuid mporpammbl. Kak yxe ynomuHanock, (GyHKUUS
GetMessage BO3BpalllacT HEHYJIEBOE 3HA4YCHUE IIPU JIIOOOM COOOIIEHHHM, IOJYYEHHOM W3 OdYepeau cooOIIeHHH 3a
uckroueHneM WM _QUIT. Korma GetMessage mnonydaer coobmenne WM _QUIT, ¢ynkmus Bo3spamaer 0. Dto
3actaBiser WinMain nipepBaTh LUKI 00paOOTKH COOOIIECHNH 1 BEINTH B CHCTEMY, 3aKOHUHUB IPOTPaMMYy.
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CnoxHocTtu nporpammupoBaHusa ansa Windows

Jlaxke ¢ y9eToM aBTOPCKUX IMOSCHEHWH CTPYKTypa W TPUHIUIEI paboThl mporpammbl  Hellowin, BrogHe BEpOsITHO, TaK U
OCTaHyTCS JJs Bac HEMHOTO 3araJoyHbIMH. B KopoTkoil mporpamme Ha C, HammcaHHOW ISl OOBIYHOW Cpefbl, BCS
MporpaMMa IEeTUKOM MOXKET MmoMmecTuThess B QyHkuuu main. B HELLOWIN WinMain coaep UT TOJBKO HAICTPONKY
MPOTPaMMBI, HEOOXOUMYIO UIS PErHCTPAaIlMK Kiacca OKHA, CO3JaHUs OKHA W IMOJYYCHHUS W Mepeadd COOOIICHHUN W3/B
odepelb COOOLIEHHH.

Bce ocHOBHBIE AeiicTBUS IPOrpaMMBbl IPOUCXOAAT B okoHHOM mponenype. B HELLOWIN »>Tux neificTBuil HEMHOTO — 3TO
MPOCTO BOCIPOM3BE/ICHNE 3BYKa M BHIBOJ B OKHO CTPOKH TekcTa. Ho B ciemyrommx riaBax Bbl OOHApYKUTE, YTO TOYTH B
Kaxaoi nporpamme it Windows paboTa ¢ COOONICHMSIMH IPOMCXOJUT B OKOHHOW mpoueaype. DTO OCHOBHas
KOHILIETITYaJIbHasi 0COOEHHOCTh, KOTOPYIO BBI IOJDKHBI YyCBOUTB, YTOOBI HAYaTh MUCATH MPOTrpaMMbl utst Windows.

He BbI3biBan MeHs, 51 BbI3OBY Tebsl

Kak ye yrnoMHHaIOCh, IIPOrPAMMHUCTBI XOPOILIO 3HAKOMBI C TIOHSITHEM BbI30Ba ONEPAIIMOHHON CHCTEMBI ISl BBITOJIHEHHUS
Kakux-To jaerictBuii. Hampumep, nporpammuctbl Ha C HCMONB3YIOT (GYHKITUIO fopen mist OTKpBITUS (aiina. bubnuoTednsie
(YHKIMH, TIOCTaBJISIEMble C KOMIHJIATOPOM, COJEPXAT KOJ, KOTOPbI (paKTUUECKH BBI3BIBACT ISl OTKPBITHS (aiina
OTIEPAIMOHHYIO CUCTEMY. 3[IeCh BCE TIPOCTO.

Ho omepamuonnas cucrema Windows Beaer ceOs mHade. Xors B Windows WMeeTCsl CBBIINIE THICSYH OCTYITHBIX
nporpaMMmucTy QyHKIHE, Windows Takxke W cama MOChUIaeT BBI30BHI Balllel MporpaMMme, 0COOEHHO OKOHHOH MpoIeaype,
KOTOpYIO MbI HasBaii WndProc. OxoHHas Tpolenypa cBs3aHa C KJIacCOM OKHa, KOTOPBIM IporpamMMa periucTpupyeT ¢
nomomiplo BbI3oBa QyHKUMM RegisterClassEx. OKHO, co31aBacMO€ Ha OCHOBE OJTOTrO KJacca, HCIIONB3YeT OKOHHYIO
npoueaypy Juist 00paboTKH Bcex coobmiennii okHa. Windows ocbuiaeT cooOIIeHNs OKHY, BBI3bIBasi OKOHHYIO IIPOLIEAYPY.

Windows BbI3bIBacT WndProc mepBbelii pa3 npu co3gaHud okHa. Windows BebIBaeT WndProc mpu mocieayrouem
ynaneHnuu okHa. Windows BbI3biBaeT WndProc npu M3MEHEHHWH pa3MEpoB OKHa, NPH €ro IepeMEelIeHHH, IpPH €ro
cBepThiBannu. Windows BbeI3bBIBaeT WndProc npu BbIOOpe myHKTa MeHo. Windows BwBbIBaeT WndProc upu
MaHUTYJSIHASIX C T0JIOCAMH TIPOKPYTKH WM ¢ MbImblo. Windows Bbe3eiBaeT WndProc, 4ToOBI COOOIINUTH €H O
HE00XO0IMMOCTH TIepeprCcOBaTh PaboUyI0 00IaCTb.

Bce a1t BBI30BEI UMEIOT (opMmy coobmieHuii. B GonbmiumHCcTBEe mporpamM st Windows, OCHOBHAsI 4acTh IMPOTPAMMBI
HampaBlieHa Ha 00paboTKy 3Tux cooOmienmid. Coitre 200 pa3muyHBIX cooOIeHHH, KoTopble Windows MOXKET OTIIPaBUTH
OKOHHOHW TIporienype, HIASHTHQHUIUPYIOTCS WMEHaMH, KOTOpble HaunmHaioTcs ¢ OykB "WM'" u omnpenensioTcss B
3aroJIoBOuHbIX (ainax Windows.

®dakruuecku, unest GyHKIUH, HAXOSIIEHCs B IPOrpaMMe, HO KOTOpasi BBI3BIBACTCS HE U3 CaMOi IPOTPaMMBbl, HE SIBISETCS
a0COJIFOTHO HOBOM B TPaAMIIMOHHOM IporpammupoBanni. Oynkims signal B8 C Moxer nepexBatuth <Ctrl>+<Break>. Bsl
MOXETE UMETb OIIBIT C TIEPEXBATOM aNIapaTHBIX NMPEPHIBAHUH ¢ TOMOIIBIO SI3bIKa acceMbiepa WiIN OJHOH U3 KOHCTPYKIMH
ON B Microsoft BASIC. [Ipaiiep mbimu ¢pupmsl Microsoft mo3BossieT padoTaTh ¢ 3TOH MBIIMIBIO IPOrpaMMaM, CIEIaHHBIM
He 11 Windows.

B Windows sTa uzaest pacuipeHa W MPOHU3BIBAET BCIO cHucTeMy. JIto0oe coObITHE, OTHOCAIIEeCsS K OKHY, TepenacTcs
OKOHHO# TIpoleype B BHIE COOOINEHHs. 3aTeM OKOHHAas MpOIEeaypa COOTBETCTBYIOUIMM 00pa3oM pearupyer Ha 3TO
coobmienne wim nepenaet coodrnenne B DefWindowProc nnst 00paboTKH €ro M0 YMOJTIaHHIO.

[Mapametrper wParam w [Param okOHHOW Tporienypbl He ucmonb3ytorcs B HELLOWIN kpome kak mapaMeTpsl IS
DefWindowProc. DT mapaMeTpbl al0T OKOHHOH IpOIEaype IOTOJHUTENbHYI0 HHQOPMAIHIO O COOOIICHNH. 3HaYeHHE
9THX MMAaPaMETPOB 3aBHCUT OT CAMOTO COOOIICHUSI.

Jagaiite paccmotpum npumep. Korna mensercst pasmep paboueii o61acTi okHa, Windows BBI3BIBa€T OKOHHYIO HPOLETYPY.
[Mapametp hwnd OKOHHOM MPOIEAYPHl — 3TO ONMHUCATEIbh OKHA, U3MeHHBIIECTO pa3Mmep. [lapamerp iMsg paen WM_SIZE.
[Mapamerp wParam pna coobmenus WM SIZE paBen oguoit w3 BemmumH SIZENORMAL, SIZEICONIC,
SIZEFULLSCREEN, SIZEZOOMSHOW wumu SIZEZOOMHIDE (onpenensieMbIx B 3arojoBo4HBIX (aiinax Windows kax
yucna ot 0 no 4). Ilapamerp wParam 1moka3bIBaeT, OyIeT JIM OKHO CBEPHYTO, Pa3BEPHYTO HJIM CKPBITO (B pe3yjbTare
pasBepThIBaHHUSA Jpyroro okHa). Ilapamerp [Param ompenenser HOBBIA pasMmep okHa. Homas mmpunHa (16-paspsmHoe
3HaueHWe) W HoBas BhICOTA (16-paspsmHOe 3HAUEHHWE) OOBECAUHSIIOTCS BMeCTe B 32-pa3psaHblii mapametp [Param. B
3aroJIoBOYHBIX (aitiax Windows nMeeTcsi Makpoc, KOTOPBIH MO3BOJISIET BRIIEIUTh 00a 3TH 3Ha4YeHus u3 [Param. MbI 3T0
MpoJieNiaeM B CIIEIYIOIIEH Ti1aBe.

Wuorna, B pe3ynbTate 00paboTku coodmenus ¢hyakmuei DefWindowProc, TeHepupyloTcs Apyrue coodmenus. Hanpumep,
npeanoyioxkuM, 49to Bel 3amyckaere HELLOWIN u Beibupaere Close M3 CHCTEMHOTO MEHIO MPOTPAMMBI, HCIIONB3YS
KJIaBuatypy wiu Meib. DefWindowProc obpabatbiBaer 3Ty mHpopmanmio. Korna ona ompezpenser, 4To BBl BBIOpann
ommio Close, To otmpasiser coobmenne WM SYSCOMMAND oxonHO# mnpoueaype. WndProc mnepenaer 3To
coobmenne DefWindowProc. DefWindowProc pearupyer Ha Hero, ormpasisist coobuienue WM CLOSE oxonnoit
npoueaype. WndProc cHoBa mepemaer 310 coobmenne DefWindowProc. DefWindowProc pearupyer Ha cooOlieHue
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WM _CLOSE, BbBbBast ¢ynkuuo DestroyWindow. DestroyWindow 3actaBisier Windows OTHpaBuTh cooOlIeHHE
WM _DESTROY oxonHoi#i mnpouexype. W Hakonen, WndProc pearupyer Ha 3TO COOOILCHHE, BbI3bIBas (DYHKIHIO
PostQuitMessage myrem nioctanoBku coobrmenuss WM_QUIT B ouepenp cooOmeHHA. OTO COOOIIEHNE MPEePHIBACT ITHKII
00paboTku coobmenuit B WinMain u mporpaMMa 3aKaHINBaeTCl.

CMHXPOHHbIE N AaCUHXPOHHbIE COOOLEeHNA

Panee ObUTO pacckazaHo o Mepenade OKHY COOOIIEHH, YTO 03HAYAET BHI30B ONEpaIlMOHHON crucTeMoil Windows OKOHHOM
npouenypsl. Ho B mporpammax mis Windows umeeTcsl UK oOpabOTKH COOOIICHHH, KOTOPBIA OepeT CooOmeHus u3
odepenn COOOIMIeHUH, BBI3bIBas GYHKIHMIO GetMessage, M OTHPaBIsIET WX OKOHHOH MpOIEIype, BBI3BIBAS (DYHKIIHIO
DispatchMessage.

Tax uTo )¢, Oydepusyrorcs au coobmenus st Windows-nporpaMmsl (Tak ke Kak B OOBIYHOM mporpamme Oydepusyercs
BBOJ C KJIAaBHATYphl) M 3aTeM IEPECBUIAIOTCS Aajbliie, WM OHa (mporpamma s Windows) moiydaer cooOIneHUS
HerocpeaCTBeHHO cHapyxu? U Tak, u aTak.

OnHE W Te Ke cooOuieHns MoryT Obith M "cumxponmsie” (queued), u "acuuxpomusie”" (nonqueued)'. CHHXPOHHBIME
COOOIICHUSIMI Ha3BIBAIOTCS COOOIIeHUs, KOTophle Windows rmomeniaer B o4epeab COOOIMICHUH MPOTrpamMMbl, B KOTOPBIC
M3BJICKAIOTCS W JUCHETUYEPH3YIOTCS B IHKIE OOpabOTKH COOOMEeHUH. ACHHXPOHHBIE COOOMICHUS IepeaaroTCs
HEMOCPEICTBEHHO OKHY, Koraa Windows BBI3bIBaCT OKOHHYIO MpOLEAypY. B pe3ysbTaTe OKOHHAs TMpOLEIypa MoaydaeTt
BCe TIpeHa3HAYCHHBIC JJI1 OKHA COOOIIEHMs, Kak CHHXPOHHBIE, TaK U acHHXpOoHHBIE. CTpyKTypa mporpamm st Windows
OYCHb MPOCTA, MOCKOJBKY Y HHUX HMEETCS TOJNBKO OJHO IICHTPAILHOE MECTO O00pabOTKH cooOmeHuid. ['oBopsT, dYTO
CHUHXPOHHBIC COOOIICHUS MOMEIIAIOTCS B O4Yepelb COOOMICHUH (post), a aCHHXPOHHBIC MOCBUIAIOTCS MPSMO B OKOHHYIO

npouenypy (send).

CHHXPOHHBIMH CTAHOBSTCS COOOIICHUS, B OCHOBHOM, TOT/Ia, KOTJ]a OHH SIBJITFOTCS PE3YJIBTaTOM IT0JIb30BaTEIHCKOTO BBO/IA
myreM Haxatust knasumn (Hampumep, WM KEYDOWN u WM KEYUP), 3T0 cHMBOJBI, BBEIEHHBIE C KJIaBHATYpHI
(WM_CHAR), pesynsrat amwxenus Moy (WM_MOUSEMOVE) u memakoB kHonky M (WM_LBOTTONDOWN).
Kpome »TOrO CHHXpOHHBIE COOOIIEHHUS BKIOYAalOT B cebs coobmenue ot Taiimepa (WM_TIMER), coobmenune o
HeoOxomumocTH TwiaHoBoi mepepucoBkn (WM _PAINT) u coobmienne o Beixoge u3 mporpammsl (WM_QUIT).
Coo0mieHnss CTaHOBATCS ACHHXPOHHBIMH BO BCEX OCTANBHBIX CiIydasx. YacTo acHHXPOHHBIE COOOIICHHUS SBISIOTCS
pe3yNbTaTOM CHHXPOHHBIX. [Ipm mepemaue acwHXpoHHOTO cooOmeHus B DefWindowProc W3 OKOHHOW TPOIEHYPHI,
Windows gacTo o6pabaTeiBaeT coOOIICHHE, OTIIPABIISAS OKOHHOH TpOIleaype APYyTrue aCHHXPOHHBIE COOOIEHUS.

OueBHIHO, YTO TPOLECC ITOT CIOXEH, HO K CYACTBIO OOMNbBIIAs 4acTh CIOKHOCTEH jtoxurcs Ha Windows, a He Ha Hamm
nporpamMmbl. C TIO3WIMHM OKOHHOI IPOLEAYPHI, 3TH COOOIICHUS MPOXOAAT Yepe3 Hee YIMOPSIOYeHO WIM CHHXPOHHO.
OxoHHas Mpoleaypa MOXKET YTO-TO CIEIaTh C STUMH COOOIICHUSIMH, & MOXKET M NMPOUTrHOpUpoBaTh ux. I1o 3T0it nprunne
OKOHHYIO TpOLEAypy Ha3BajM "KOHEYHBIM MyHKTOM o00pabotku" (ultimate hook). CooOmieHus H3BEIIAIOT OKOHHYIO
IIpOLEAYpY MOYTH 000 BCEM, UTO BIUSET HAa OKHO.

YacTo aCHHXpPOHHBIC COOOIICHUS SBISIFOTCS PE3yJbTATOM BBI30Ba omperlcieHHbIX (yHkuuii Windows wmu
HETOCPEJCTBEHHBIM DPe3yabTaToM BbI3oBa (GyHKIMH SendMessage. (Kpome 3Toro, cooOIeHHS MOTYT ITOMEIIATHCS B
odepeib COOOIIEHNH TTOCPEICTBOM BbI3oBa PyHKIMU PostMessage.)

Hampumep, xorma WinMain Bei3biBaeT ¢yHkmio CreateWindow, Windows co3maeT OKHO W JUIS 3TOTO OTIPaBISET
OKOHHOHM Tmpouenype acuaxponHoe coobmenne WM CREATE. Korma WinMain Bwi3eiBaeT ShowWindow, Windows
OTIpaBJsIeT OKOHHON mporenype acuaxpoHHbIe coobmenus WM SIZE uw WM_SHOWWINDOW. Korma WinMain
BeI3BIBaeT UpdateWindow, Windows oTrpaBiseT OKOHHON Tpolieaype acuHXpoHHoe coobmerane WM PAINT.

CooO1meHnst He TIOXOXKHM Ha allapaTHbIE IpepbhiBaHus. Bo BpeMs 00paboTku B OKOHHOW MpOLEAype OJHOTO COOOICHHUS
IporpaMma He MOXeET OBbITh NpepBaHa JIPyruM cooOmieHneM. ToIbKO B TOM Cllydae, €cili OKOHHAs Mpolenypa BbI3Baja
(YHKIHMIO, KOTOpasi caMa cTaja HICTOYHUKOM HOBOTO COOOIIEHHUS, TO OKOHHAs TPolelypa HaYHeT 00padaThiBaTh TO HOBOE
COOOIIIEHHUE €I1Ie 10 TOT0, KaK (DYHKIHS BEPHET YIpaBlICHUE IPOTrpaMMe.

! HeobxomuMo yTo4HHTB JajIbHElIIee NCTIoNb30BaHUEe aTpuOyTOB coobmieHns ""cuHXpoHHoe" 1 "acHHXpoHHOE". CTaBUTCS COOOIIECHNE B OUepe/Ib TN HE
CTaBUTCS, OMPEACIACTCS CIOCOOOM €ro OTIPaBKH. B OpHIMHAIBHOM TEKCTE KHUTH IS yKa3aHHs KOHKPETHOTO CIOco0a OTHPAaBKH COOOIICHHS
ucnonb3ytoresi cioBa send (pynkuus SendMessage) m post (bynkuus PostMessage). Ecnu aias oTnpaBKH COOOLICHHS MCIOJNB3yeTCs (yHKIUS
SendMessage, To OHO He CTaBUTCS B OYepe/ib, OKOHHAs POLIEyPa BEI3BIBACTCS HEIIOCPEICTBEHHO, a (DYHKIMs BO3BPAIAET YIPABICHHE TOIBKO IT0CIE
00paboTku cooOIIeHNsT OKOHHOW mpoueaypoit. Eciu s otnpaBku cooOuieHus ucnonb3yercs: GyHkuust PostMessage, TO OHO CTaBUTCS B O4epe/ib, a
(yHKUMS BO3BpAI[ACT yIPABICHUEC HEMEJICHHO.

Taxum 00pa3oM, HCTIONB3Ys TEPMHHOJIOTHIO aBTOPA, MOXKHO CKa3aTh:
. €CIJIH COOOIICHNE OTIPAaBIIAETCS ¢ MOMOIIBI0 QyHKIMY SendMessage, To OHO SBIACTCA aCHHXPOHHBIM;
. eciu cooOLIeHHE OTIPABIIETCS ¢ HOMOMIBIO GyHKIUK PostMessage, TO OHO SBIISETCS CUHXPOHHBIM.

(IIpum. nepes.).
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[ukn o00paboTkM cOOOIICHUI W OKOHHAas TpoleAypa paboTaroT He mnapamiensbHo. Korma oOKoHHas mporeaypa
oOpabaTbIBacT COOOIEHWE, TO 3TO pe3ynabTaT Bbi3oBa (yHKuuU DispatchMessage B WinMain. DispatchMessage He
3aBEPIIAETCS 10 TEX IMOP, MOKa OKOHHAsS IpoIleaypa He oOpabdoTana coolmieHue.

Ho 3ameTtpTe, 4TO OKOHHAs MpoIEaypa A0DKHA OBITh TIOBTOPHO-BXOAUMOH (reentrant). To o3HadaeT, yro Windows dacTto
BBI3BIBaeT WndProc ¢ HOBBIM COOOIIIEHHEM, KaK pe3yibTaT Bei3oBa GyHKuU DefWindowProc B8 WndProc ¢ peapiayym
coobmienreM. B OOJBIIMHCTBE CiTydaeB MOBTOPHAS BXOJAMMOCTh OKOHHOHM TIPOIEAYpHI HE CO3/JaeT MmpodiieM, HO 00 dTOM
CIIE/TyeT 3HATh.

Hanpumep, mpeamonoxuMm, 9To BBl BBOAWTE IEPEMEHHYIO B Iporiecc 00pabOTKH COOOUICHHS OKOHHOW MPOIEIYpOH U
3areM BbI3BIBacTe (yHkmmioo Windows. MoxeTe o BBl OBITH YBEPSHBI B TOM, YTO IMOCJIE BO3BpaTra (hYHKIUCH CBOETO
3HAYCHUS, Ballla MEpPEeMEHHas OcTajach TOH ke camoii? KoHe4HO, HET — B TOM CiydYae, €CIIM KOHKpPETHAs (YHKIIHS
Windows, KOTOpPYIO BBl BBI3BaJM, CTala HCTOYHHKOM JIPYroro COOOIICHHS, W OKOHHAs MPOIEAypa HM3MCHHIIA Bally
MEPEMEHHYIO TIPU 00pabOTKE STOrO BTOPOTO COOOIIEHHS. DTO OJHA U3 MPUYUH TOTO, YTO MPH KOMIIISAIMA MPOTPaMM IS
Windows HE0OX0IMMO OTKIIFOYATh HEKOTOPHIC BO3MOXKHOCTH OTITUMH3AIINH.

YacTo BO3HUKACT HEOOXOIUMOCTh TOTO, YTOOBI OKOHHAS MPOIEAypa COXpaHsIa HHPOPMAIIUIO, TTOTyYCHHYIO B COOOIICHHH,
W HWCIONb30Baja ee Mpu 00paboTke Ipyroro cooOmieHus. Torma 3Ty WHPOPMAIUIO CJIEIyeT ONMUCHIBATH B OKOHHOM
MpOLEype B BUIE CTATHYECKUX IEPEMEHHBIX, JIHOO XPAHUTH B INTO0ATBHBIX IEPEMEHHBIX.

Bce BbIIIEH3II0KEHHOE CTaHET 0oJiee MOHATHBIM, KOT/a Bbl IPOYHMTACTE B CIEAYIOUIMX TJIaBaXx 00 OKOHHBIX HPOLEIYPax,
CITOCOOHBIX 00pabaThIBaTh OOJIBIIOE YUCIIO COOOIIICHHIA.

Oymante o 6nnxHem

Windows 95 — 3T0 BEITECHAIOMIAs MHOTO3ajaqHas cpea. ITO 03HAYAET, YTO €CIIU Iporpamma paboTaeT CIUIIKOM JOJITO,
1o Windows MOKeT pa3peniuTh MOJb30BATENI0 MEPEKIIOUNTRCS Ha JPYTyIo TporpamMmy. OTo ymoOHas Bellb M OJHO U3
npeumyiects Windows 95 1o cpaBHeHUIO ¢ IpeabIAYIIMMH, ocHOBaHHBIMU Ha DOS, Bepcusimu Windows.

OnHako, Mockoiabky Windows CKOHCTPYHPOBaHA ONPEICICHHBIM 00pa30M, 3Ta BBEITECHSIONIAsS MHOT0331a4HOCTh HE BCETIa
paboTaeT Tak, Kak OBl BaM XOTeJNOCh. HampuMep, peArmoaokKiM, 94TO Balla IporpaMMa TpaTUT Ha 00paboTKy OTAEIBHOTO
cooOmeHnss MUHYTY Wi Oonblre. [la, TONB30BaTelhb MOXKET MEPEKIIOUUTBhCS HA JAPYTyI0 mporpammy. Ho moms3oBatesb
HUYETO HE B COCTOSHHU CIIENIaTh C gauiel MporpaMMoil. [lonb30BaTens He MOKET MEPEMECTHTh OKHO Balllei MpOTpaMMEI,
M3MEHUTD €ro pa3Mep, 3aKphITh €ro, T. €. BooOIe Huuero. Tak MporCXoIUT MOTOMY, YTO, XOTs Ballla OKOHHAs MTPoLIeAypa U
JIOJDKHA BBITIONIHATH BCE OTH 3aauyd, HO OHA 3aHsiTa BBIMOJHEHHEM CIHIIKOM Joiaroi pabotel. KoHeuHO, MoOKer
MOKa3aThCsl, YTO OKOHHAS TPOIEypa HE BBIMOJIHIET OMEpallfii M0 U3MEHEHHUIO pa3Mepa W MepeMEIICHHI0 COOCTBEHHOTO
OKHa, HO, TEM HE MEHEee, OHa ATO JejaeT. DTO 4acTh paboTel PpyHKMU DefWindowProc, KOTOpYIO, B CBOIO O4Yepeb,
HEOOXO/MMO CYMTATh YaCThIO0 OKOHHOM MPOLIEAYPHI.

Ecmm mnst Bamrei mporpaMMbl HEOOXOAMMO J0JTO 00padaThIBaTh OTACIHHBIE COOOIICHHS, TO B TJIaBe 14 omucaH yaoOHBIH
cnoco0 caenats 370. Jlake MpU HAJTWYUK BHITCCHSIOIICH MHOT03aIaqYHOCTH, HE CIIMIIKOM XOPOIIO OCTaBJIAThH Ballle OKHO
0E3BOJBHO BHUCANIMM Ha SKpaHe. OHO MEIIaeT MOJIb30BATEISIM, M OHH MIPOCTO BaIly IIPOTpaMMy OYIyT pyraTh.

KpuBas o6yuyeHus

Ja, xak Bbl, HCCOMHEHHO, MOHSUIM W3 OTOW IJaBhl, MporpamMMupoBanue mis Windows onpeneseHHO OTJIMYAaeTCsl OT
NporpaMMHpPOBaHus Ut o0wenpuHaToi cpeapl Tuna MS-DOS. Hukro He cTaHeT yTBep)KAaTh, YTO IPOrPaMMHUPOBATH VIS
Windows 1erxo.

[Ipu mepBoM u3ydeHHU mporpaMmupoBanus A Windows 0OBIYHO JENAIOT TO, YTO BCEra JAeTaeTCs MPU U3yYCHUU HOBOM
OTIePAIIMOHHON CHCTEMBI MM HOBOTO SI3bIKa MPOTPAaMMHPOBAHU — MHIIETCS IpOCTasi MporpaMMa Ul BEIBOAA Ha SKpaH
comepxumoro daitna. B obmenpunsaToit cpene MS-DOS Takas mporpamma BKItodaeT B ceOs 00pabOTKYy KOMaHIHOM
CTpOKH, TIpocTeimuii ¢aitnoerii BBon/BeiBoa 1 opMaTnpoBanre BhIBOJA Ha dKpaH. B OTIMYWU OT 3TOTO, aHAJIOTUYHAS
nporpamMma s Windows mpeBpamiaetcst B MoHcTpa. OHa TpeOyeT u3ydeHUs] MEHIO, OKOH JUAJIOTa, MOJIOC MPOKPYTKHA H
T. 1. Tak kak 370 Bama mepBas nporpamma st Windows, TO M3-32 HEOOXOJIUMOCTH Cpa3y YCBOUTH CIIUIIKOM OOJBIIOMN
00BeM MaTepHuala, OHa OOBIYHO OKa3bIBACTCS COBEPIICHHO HENPABIIILHOM.

Koraa pabora Haj nmporpaMMoi MOIXOMUT K KOHILY, OHA YK€ COBEPIICHHO OTIMYAETCs OT J00O0H MpOrpaMMbl, KOTOPYIO
BBI KOTJIa-T100 mucanu. BMecTo KoMaHIHOW CTPOKH AJsl BBOAa UMEHHU (aiina, mporpamma WINDUMP (Ha3oBeMm ee Tak)
npejaiaraeT Ha JKpaHE CIMCOK BceX (haillloB TeKyllero karaiora. BMecTo mocienoBaTelbHON II€4aTH Ha JKpaHe
cozepxuMoro (aitna, Kak 3To MpPoUcXoauT B oObrgHOM Teneraiime, WINDUMP uMeer monockl MPOKPYTKH, U MOKHO
nepemMeraThes B o0yto yacTh ¢aiina. Y kak ocobas Harpaaa, MOxHO 3arycTuth ABe konmnn WINDUMP u cpaBHuTh B2
Haxozamuxcs psaoM ¢aitna. Kopoue roBopsi, 13 BCex paHee HaNMCAHHBIX IPOrpaMM Ul BBIBOJA COAEpKUMOro (haiina Ha
skpan WINDUMP nepgasi, KOTOpoit MOXHO JEHCTBUTEIHHO TOPIUTHCS.

Bousichure [uisi ce0si CIeAyrOLUi BOMPOC: HY)KHO JIM, Y4TOOBI B BAalllMX MPOrpaMMax HCIOJIb30BAJICS COBPEMEHHBIH H
YIOOHBIN TOJK30BATENLCKUN WHTEp(dENc, BKITIOYAOMNNA B ce0s MEHIO, OKHA JUAJIOTa, MOJIOCH MPOKPYTKA U Tpaduky?



40

Ecim nma, Torma emie OAMH BOMPOC: XOTUTE JIM BbI CAaMH HPOTPaMMHpPOBATh BCE 3TH MEHIO, OKHA JHANIOra, IMOJOCHI
mpoKpyTKH U rpaduky? Mmu Obulo OB Jydille BOCIOJIB30BATBhCS YK€ IMOATOTOBICHHBIMH [UIS 3TOrO MPOrpaMMaMu
Windows? JIpyrumu cioBaMu, 9TO MPOIIE: y3HATh, KaK UCIOJIb30BaTh Oosee 1000 ¢pyHKIMH, wim nmucath X camomy? Uto
MpOIIe: HANpPaBUTh CBOW CHJIBI HAa HM3YYCHHE YIPABISEMOW COOOMEHUSAMH apXUTEKTypbl Windows, wim OGOpoThCs ¢
Pa3HO00pa3HBIMU BapHaHTAMK OPTraHW3alMH M0JIb30BATEILCKOTO BBO/IA B TPAAUIIMOHHON MOJIENTH POrPaMMHUPOBAHUS?

Ecmm BBI coOupaerech co3naBaTh COOCTBEHHYIO JIOTHKY MHTepdeiica, BaM ObUIO OBI JIyHIe 3aKPBITh ATy KHUTY W 3aHITHCS
CBOMM JienioM. TeM BpeMeHeM JIPYyriM YUTATeNIsIM MPEACTOUT B CIIEIYIOIIEi 1aBe BHISICHUTD, KaK BHIBECTH HA SKPAH OKHO
C TEKCTOM U IIPOCMOTPETh TaM ATOT TEKCT.



nasa 3 PucoBaHue TeKkcTa

B mpenpiaymieii rinaBe Bbl MO3HAKOMIIIACH C MPOCTOH mporpammoit 1t Windows 95, B 0TOpoif B IIEHTpe OKHA WIIH, €CITH
ObITH OOJIEe TOYHBIM, B IICHTpPE pabodeil 00JacTH OKHA, BHIBOJAMJIACH OJHA TEKCTOBas cTpoka. OdYeHb Ba)KHO IMOHUMATH
Pa3HHUITy MEXIY OKHOM TPHUIIOKEHHSI M eT0o padodei 00acThio: padodas 001acTh — 3TO YacTh BCETO OKHA MPUIIOKCHHS, B
BEpXHEH 4acTH KOTOPOH HET CTPOKHM 3aroJIOBKa, Y KOTOPOH HET paMKH OKHA, HET CTPOKH MEHIO, HET II0JIOC MPOKPYTKH.
Kopoue roBops, pabodas o0IacTb — 3TO YacTh OKHA, Ha KOTOPOW NpOrpaMMa MOXKET PHCOBATh M IIPEICTABIATH
BU3YATbHYIO HH(GOPMAIIHIO IS TTOJIE30BATEIIS.

Br1 MoxeTe nenath ¢ paboueil o0acThio Bamleld MporpaMMbl IOUTH BCE, YTO 3aXOTUTE — BCE, 32 UCKIIFOUCHUEM TOTO, 4TO
y Bac OTCYTICTBYET BO3MOXHOCTh 33JaTh €l ONpEeAETCHHBIN pa3Mep WIM OCTaBUTb 3TOT pa3Mep HEM3MEHHBIM BO BpEMs
paboTs! Bareit nporpamMmel. Ecii BBl ipricriocoOminch nmcats nporpammsl aist MS-DOS, stu yenoBus MoryT Bac cierka
oropuuth. Bel MoxeTe OoJblle HE yMaTh O paMKax 3KPaHHOTO MPOCTPAHCTBA, T. €. 0 25 (wim 43, umu 50) cTpokax Tekcra
n 80 cumBoOJIOB. Barra nporpamMma MoJKHA JEUTH YKpaH ¢ APYruMU Iporpammamu. [lons3oBatens Windows ympasisieT
TEM, KaK PacIOJIOKHUTh Ha SKpaHe OKHA MPOrpaMM. XOTs BIOJIHE MOKHO CO37aTh OKHO (DMKCHPOBAHHOTO pa3Mepa (Kak 3To
JieNaeTcs B IporpaMMe KaJbKyJsITOpa M CXOAHBIX C HEH mporpaMmax), B IOJABISIOMIEM OOJBIIMHCTBE CIIy4aeB pasMep
OKHa — 3TO BEJIMYMHA TIepEeMEHHas. Bama mporpamMma J0JKHA yYHTBIBATh Pa3Mep OKHA U MCIOJIb30BATh PALMOHATIBHBIC
C1roco0BI pabOTHI C HAM.

3H€CL BO3MOJKHBI JIBa BapuaHTa. PabGouast 001aCTh MOKET OKA3aThCs HCHOCT&TO‘IHOﬁ Jaxe IJid TOro, 4TOOBI IOMECTHIIOCH
T016KO0 c10BO "Hello". TouHO Tak:Ke OHA MOKET OKa3aThCs Ha OOJIBIIIOM OKpaHE BUACOCUCTEMBI C BLICOKHMM PAa3pClUICHUCM,
M OKas3aThbCsa HACTOJIBKO 60an0ﬁ, YTO B HEW MOIJIM OBl IOMECTUTHLCS ABC IOJHBIC CTpAaHUIIbI TEKCTA U, KPOME 3TOr'0, Ha
OKpaHE CHIC OCTAJIOCh OBl MHOXKECTBO Y4acCTKOB CBO6OI[HOFO IPOCTPAHCTBA. VYMmenue Ppa3yMHO NOCTyHnaTb B 00enx 3TUx
CUTyallUsX — 3TO BaKHasA 4aCTb MPOrpaMMUPOBAHUA T Windows.

Xorst B Windows umeercst oueHb IHpoKuii Habop ¢(yHKIMH rpadudeckoro mHTepdeiica ycrporictsa (GDI) mms BeBoga
rpaduku Ha 3KpaH, B ATOi IiiaBe OylIeT paccKka3zaHO TOJNBKO O BBIBOJIE HPOCTHIX TEKCTOBBIX CTpok. He OymyTt Takxke
paccMaTpuBaThCSA pPa3NIWYHBIE MPUPTHI U HX pasMepbl, umeroniecs B Windows, W OyIeT HCIOJIB30BaTHCS TOJIBKO
cucteMHbli mpUBT (system font), koTopeii Windows HCHONIB3yeT MO YMOJMYAHUIO. DTOTO MOXET ITOKa3aThCs
HEI0CTATOYHO, HO HAa CaMOM Jielie BIIOJIHE XBaTaeT. 3a/1aun, ¢ KOTOPHIMH MBI B 3TOM IJIaBe CTOJIKHEMCS, H KOTOPBIE PEILHM,
OTHOCSTCS K TIporpamMupoBanuio st Windows B 1iesioM. Eciiit BbI BBIBOAWTE Ha DKpaH COYeTaHUE TEKCTa U rpaduku (Kak,
HampuMep, 3To mpoucxomut B mporpamme Windows Calculator), pa3Mepsl CHMBOJIOB, 3a/JaBaeMble I0 YMOJIIAHHIO
cucteMHBIM mpudroM Windows, 4acTo ONnpeessioT U pa3Mepsl TpaduKH.

Ha mepBeiii B3mJIsi, 3Ta riiaBa MOCBSINEHA TOMY, KaK HAYYUTHCS PUCOBATh, HO B JICHCTBUTENLHOCTH B HEW H3Yy4arOTCs
OCHOBBI MIPOTPAMMHPOBAHUS, HE3ABHCUMOTO OT UCIOJB3yeMOoro obopymoBanus. B mporpammax mis Windows MOXKHO He
3aJyMbIBaThCS O pa3Mepax paboueil 00iacTH OKHA WIH JaXe O pa3Mepax TEKCTOBBIX CHMBOJIOB. BMecTo 3TOro B HUX
HY)KHO HCIOJIb30BaTh T€ BO3MOXKHOCTH, KOTOpbIE MpE/iaraeT OMEpaIl[HOHHAs CUCTEMA Ui TOJydeHHUs HHPOpMAIuu O
cpene, B KOTOpO# paboTaer nmporpaMma.

PucoBaHue n oobHoBneHue

ITpu pabGore B MS-DOS nporpamMma, UCHOJb3YIOIIAsi MOJIHOIKPAHHBIH PEXXUM BbIBOJA MH(OpMALNK, MOXET BBIBOJUTH
TEKCT B JIIOOYI0 4acTh dKpaHa. To, 4TO mporpamMma BbIBEJa Ha JKpaH, TaM W OCTaHETCS M HUKY/Aa TaMHCTBEHHO HE
ucyesHer. [IporpamMme yxe He Hy)XHa MH(pOpMALHs, HEOOX0ANMast JUIs MOBTOPHOTO BBIBOAA MH(pOPMAIMU Ha 3KpaH. Ecin
Jpyras nporpamma (Harpumep, pe3ueHTHas) 3aKpOeT YacTh SKpaHa, TOT/a 3Ta Pe3UICHTHas IIporpaMMa M JJOJDKHA, 110cie
3aBepIICHHs CBOCH pabOThl, BOCCTAHOBUTH CO/IEPKHUMOE SKpaHa.

B Windows MOHO BBIBOJUTH HH(OPMAIIHIO TOJIBKO B paO0OYYIO 00JIACTh OKHA, U BBl HE MOXETE OBITh YBEPEHBI B TOM, UTO
TaM YTO-HHOY/Ab OyJoeT OCTaBaThCs, IO TEX MOp MOKa Balla IporpaMMa CIENHAbHO HE BBIBEJET YTO-HUOYIb MOBEPX.
Hamnpumep, okHO quamora Ipyroro MpHIIOKEHHUS MOXET TIEpEKPBITh YacTh Ballel padoueit obmactu. Xots Windows OyneT



42

MBITAThCS COXPAHUTHh M BOCCTAHOBUTH OOJIACTh SKpaHa IMOJ| OKHOM JHaJiora, STO He Bcerjaa moiydaercs. [locie Toro kak
OKHO JMajiora yaajsiercsi ¢ 9KkpaHa, Windows BBIIACT 3ampoc, TPEOYIOIIU, 4TOOBI Ballla mporpaMmma IepeprucoBaja 3Ty
4acTh pabodeit 00IacT.

Windows — 3T0 omepanuroHHasi cucTema, yrpasisiemasi coo0meHnssMu. Windows yBeTOMIIIET MPHIIOKEHUS O PAa3INIHBIX
COOBITHSIX ITyTE€M ITOCTAHOBKH CHHXPOHHBIX COOOIIECHHH B OuYepenh COOOMICHHWH MPHWIOKEHHS WIH ITyTeM OTIIPABKH
ACHHXPOHHBIX COOOIIEHHI COOTBETCTBYIOIIEH mpouenype okHa. lloceimas cuuHXpoHHOE coobmenne WM PAINT,
Windows yBegoMisieT OKOHHYIO TIPOIIEIYPY O TOM, UTO YacTh paboueit 00acTi OKHa HE0OX0TUMO OOHOBHUTH.

Coob6uweHne WM_PAINT

BonpmmacTBO TIporpamMMm 11t Windows Be3bIBatoT GyHkmuto UpdateWindow nipu wHunuanm3amyu B WinMain, cpasy
repes BXOAOM B LUKJI 00paboTku cooOmennit. Windows HMCHoJB3yeT 3Ty BO3MOXKHOCTB JUISi ACHHXPOHHOW OTIIPaBKU B
OKOHHYIO Tporeaypy nepsoro cooduienust WM _PAINT. 3to coobiieHre nHPpOpMUPYET OKOHHYIO IPOLEAYPY O TOM, YTO
pabouas obnacth roroBa K pucoBaHMio. Ilocie 3TOro okoHHas Npouexypa JODKHAa OBITh TOTOBa B JIOOOE BpeMs
obpabortate nonomuuresnsHble coobmenns WM _PAINT u maxe nepepucoBarh, Ipu HEOOXOIMMOCTH, BCIO pabodyro
obnacte okHa. OxoHHas mporuenypa noiydaer coobmenne WM PAINT npu BO3HMKHOBEHMH OJHOM W3 CIEIYIOIINX
CUTyauuii:

b Hpe,ZIBapI/ITCIIBHO CKphbITas 00JIacTh OKHa OTKPbUIACh, KOI'Jla IOJIb30BATCIIb NEPCABUHYJI OKHO WM BBITTOJTHUII
KakKune-To HeﬁCTBHH, B pE€3YJIbTATE KOTOPBIX OKHO BHOBB CTAJI0O BUAUMBIM.

e Tlomp3oBaTens M3MEHWI pa3Mepa OKHa (eciam B cTwie Kiacca okHa ycraHoBieHel Outel CS HREDRAW u
CS_HVREDRAW).

* B mporpamme uist MpOKPYTKH 4acTH pabodeit 06macTu ncnoib3ytoTes GyHkuuu ScrollWindow v ScrollDC.

e Jlna reHepaumu coobmennss WM _PAINT B mnporpamme wucnonesytorcst ¢yHkuuu InvalidateRect wnm
InvalidateRgn.

B HEKOTOpBIX ciydasx, Korja 4yacTh paboueil 00J1acTH BpeMEHHO 3aKkpbIBacTcs, Windows IbITaeTCs CHa4YajIa ee COXpaHuTb,
a 3aTeM BOCCTaHOBHTb. JTO HE BcerJa BO3MOXKHO. B Hekoropeix ciydasx Windows MOXKeT HOCIaTh CHHXPOHHOE
coobmernne WM_PAINT. OOBIYHO 3TO MPOUCXOIUT, KOT/Ia:

e Windows yaasiser IMaJoroBoe OKHO WIH OKHO COOOIICHUSI, KOTOPOE MEPEKPBIBATIO YaCTh OKHA MTPOTPAMMEI.
*  PackpsIiBaeTcCs ITyHKT TOPU30HTAIIEHOTO MEHIO U 3aT€M yIaseTcs C dKpaHa.

B mexoroprix cirygasx Windows Bcerza coxpaHseT MepeKpbsIBaeMylo 001acTh, a IOTOM BOCCTaHABIMBaeT ee. [Iponcxomur
9TO BCETHa, KOTAa:

*  Kypcop MbImm nepeMeniaetcs mo padodeit o0iacTu.
¢ Hxonky nepemernaror o pabodeir 0d6macTh.

Pabora ¢ coobmennem WM PAINT tpeOyer, 4TOOBI BBl M3MEHHWJIM CBOE IPEICTABIEHHE O TOM, KaK BBIBOJIUTH
nHdopmanuio Ha 5kpaH. Bamra nporpaMma JomKkHA OBITH CTPYKTYPHUPOBaHa TaKUM 00pa3oM, 4TOObI B HEll Obuta coOpaHa
Bcsl MH(pOpMaIys, HeoOXonuMasi JJIs PUCOBaHMS B pabodeil 007acTH, HO PUCOBAHME OCYIIECTBISUIOCH OBI TOJBKO '"HO
3anpocy" — korma Windows oOTHpaBHT OKOHHOH mpoueaype cuHxpoHHoe cooOmenne WM PAINT. Ecnm Bameit
mporpaMme HEoOXOIMMO IepepucoBaTh CBOIO padodyr0 00JacTh, OHA MOXKET 3acTaBUTh Windows creHepupoBarth
coobmernne WM PAINT. DTo MOXeT mokas3aThCsi HE CaMbIM IIPOCTBIM CIIOCOOOM BBIBOAA MH(GOPMALMM Ha 3KpaH, HO
CTPYKTYypa BaIleil IporpaMmbl OT 3TOTO TOJIBKO YITy4YIIUTCS.

ﬂEﬁCTBMTeHbeIe WU HegeucTBUTEeNbHbIe npAMOYrofibHUKU

XoTa OKOHHasl MpoIexypa MoJbKHAa OBITH TOTOBAa B JIOOOH MOMEHT, NpH moiydeHnd coobmenust WM PAINT,
TepeprucoBaTh BCIO pabodyI0 00JaCTh, 9acTO OBIBAET HEOOXOAMMO TEPEPUCOBATH TOJHLKO HEOONBINYIO €€ YacTh (OOBIYHO
MIPSAMOYTOJIBHYIO 00JIaCTh BHYTpH paboueii 30HBI OKHA). DTO Hanbosee 0YeBUIHO, KOT/AA 9acTh paboduel 00JacTH 3aKphITa
INaJoroBBIM OKHOM. [lepepmcoBka TpeOyeTcs TOJBKO UIA TMPSMOYTOJIBHOM 007acTH, BHOBb OTKPBIBAIOMICHCA TIpH
yIAJICHIH OKHA JHAJOTa.

Oty obsacTh Ha3bIBAIOT "HeneWcTBHUTENbHOM permoHoM" (invalid region) mwim "pernoHom oOHoBneHus" (update region).
[NosiBneHne HeNEeHCTBUTENHHOTO PETHOHA B paboueil obnacTH BhIHYX1aeT Windows MOMECTUTh CHHXPOHHOE COOOIIEeHHE
WM_PAINT B ouepens cooOrmieHnii npuiioxenust. Bamra okonHast npouenypa nomydaer coobmenne WM_PAINT tonbko
TOT'Jla, KOT/Ia 4YacTh Ballel pabodel 001acTH HeJCHCTBUTENIbHA, T. €. TpeOyeT OOHOBIICHHSI.

B Windows s xakmoro okHa noajep:kuBaercs "cTpykTypa nHdopmanuu o pucoBanun” (paint information structure). B
9TOH CTPYKType comepxkarcs (IIOMHUMO Ipyroi MHGOpMaIny) KOOPAMHATE MHHHMAJIbHO BO3MOXKHOT'O IPSIMOYIOJIBHUKA,
colleprKaliero HeJIeHCTBUTENbHYIO 00acTh. JTa WHGOpPMAaNUs HOCHT Ha3BaHWE "HENEHCTBUTEIHLHOTO MPSMOYTOJbHHUKA"
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(invalid rectangle); nnorna — "uenelicrBurensHoro peruona” (invalid region). Eciu eme oaun pernon paboueid obnactu
CTaHOBUTCS HEACHCTBUTENILHBIM THiepen o0paboTkoit coobmenns WM _PAINT, Windows paccunThiBaeT HOBBIN
HEJICHCTBUTENBHBIA PErHOH, KOTOPBIH CONEPKUT 00a 3TH PErnoHa WM 3allOMHUHAET 3Ty HOBYIO HH(MOPMAIHIO B CTPYKTYpe
nHpOpManuH o pucoBaHn. Windows He TOMEIIaeT B 09epeIb COOOIIEHHH cpa3y HeckoibKo coobmernit WM_PAINT.

OkoHHas Tporeaypa, BbI3bIBas QyHKIWIO [nvalidateRect, MOXKET 3a7aTh HEJACHCTBUTEIBHBIM MPSIMOYTOJLHUK B CBOEH
paboueit obmactu. Ecou B odepenu coobmennit yxe comepxkurcs coobmenne WM _PAINT, Windows paccunTeIBaeT
HOBBIM HEICHCTBUTEIBHBIN PAMOYToIbHUK. B potnBHOM ciydae Windows nomemaeTr HoBoe coobmenne WM_PAINT B
ouepens coobmennid. [Ipm mpusatim coobmenns WM _PAINT (kak MBI 1MO3XKE yBHONM B 3TOH TIJlaBe), OKOHHAS
MpOoIeypa MOXKET TOJYYUTh KOOPIWUHATHI HENCHCTBUTEIBHOTO MPSIMOYTroNbHUKA. OHa TaKkKe MOXKET MOJIYYUTh ITH
KOOPJHMHATEHI B JII000€e Apyroe Bpems, Be3BaB Gpynkuuio GetUpdateRect.

ITocne Toro kak OKOHHasi Mpolenypa BbI3bIBaeT (yHKIMIO BeginPaint npu obpaboTtke coodbmenns WM PAINT, Bcs
pabouast obmacTe craHOBUTCS naeiicTBUTeNbHOM. Ilporpamma, BbI3BaB QyHKuUMIO ValidateRect, Taxke MOXET cHeslaTbh
JIEUCTBUTEIBHON JI0OYI0 TPSMOYTOJIbHYIO 30HY B pabouell oOnactu. Ecnmu 3TOT BBI30B JenlaeT NEHCTBHUTEIBHOW BCIO
pabouyro obnacTb, Torna modoe coodmenne WM_PAINT, umetomieecst B 3To BpeMs B 0U4€pea COOOIICHNH, yaalseTcst n3
Hee U He oOpabaThiBaeTCs.

BBeneHue B rpacmyeckuinn nutepcenc ycrponcrtaa (GDI)

Jns pucoBanust B paboueil o0iacTu Ballero OKHa, Bl McIojib3yere (QyHKiuu rpaduueckoro mHrepgeiica ycrpoiicTsa.
(O630p GDI xzet Hac B cnenytomeit riaase). B Windows nmeercst Heckonbko ¢ynkimii GDI it BEIBoia CTpOK TeKcTa B
paboueii obsmacti okHa. B riiaBe 2 BBI yxe BeTpedasuch ¢ ¢yHkuueit DrawText, HO ropasfo OoJiee MOMysipHON (QyHKINEH
spisiercst TextOut. @opmar 3To# QyHKIUU CIIe Ty oA

Text Qut (hdc, x, y, psString, ilLength);

Oynkuns TextOut BEIBOIUT Ha SKpaH CTPOKY CUMBOJIOB. Ilapamerp psString — 3To ykasarenb Ha CTPOKY CHMBOJIOB, a
iLength — nnuHa cTpoku cuMBOJIOB. [lapamMeTphl X U y ONpeAeNsIOT HayalbHYIO HO3UIMIO CTPOKHM CHMBOJIOB B paMKax
paboueii obmactu. (bonee mompoOHO 00 3TOM OymeT pacckaszaHo B jaanbHeiimewm.) Ilapamerp hdc — 310 "omucartenb
koHTekcra ycrpoiicta" (handle to a device context), siBistorumiicss Baxkxno yactbto GDI. IIpaktuuecku kaxnod QyHKmun
GDI B xagecTBe EpBOTo napamMeTpa He0OOXOMM 3TOT OIHCATENb.

KoHTeKkcT ycTpoucTBa

BcnomunTe, omucarenb — 3TO MPOCTO YHUCIO, kKoTopoe Windows HMCHONB3yeT sl BHYTPEHHEH CCBUIKM Ha O00BEKT. BBl
MoJiy4aeTe omnmcatesib oT Windows M 3aTeM HCHOJB3yeTe ATOT OMHCATeNbh B pasHbIX (yHKIHsIX. Omucarellb KOHTEKCTA
YCTPOMCTBA — 3TO MacmopT Bamiero okHa s GpyHkiuii GDI. DToT onucarens AaeT BaM MOJHYIO CBOOOTY MPU PHCOBAHUH
B paboueii 00J1acTH Balllero OKHa, M Bbl MOXKETE CIIeNIaTh €€ TAKOM, Kak MoXKeaeTe.

KonTekcT ycrpoiicTBa (hakTHIECKH SBISETCS CTPYKTYpOH HAaHHBIX, KOoTopas BHyTpeHHe mnojuepxkuBaetcs GDI. Konrekct
YCTpOHCTBA CBS3aH C KOHKPETHBIM yCTPOMCTBOM BBIBOJA MH(MOpPMAIMH, TAKUM KakK MPHUHTEp, IUIOTTEp WK Auciuieil. Uto
KacaeTcs AWCIUIes], TO B JAHHOM ClTydae KOHTEKCT YCTPOUCTBa OOBIYHO CBSI3aH ¢ KOHKPETHBIM OKHOM Ha SKpaHe.

HekoTopble 3HaueHUs B KOHTEKCTE€ YCTPOWCTBA SBISIOTCA rpadudeckumu "arpuOyramu” (attributes). DT aTpuOyThI
OIIpeNIeISIIOT HEKOTOpble ocoOeHHOCTH paboThl (hyHkuuid pucosanust GDI. Hanpumep, mns dyakimn TextOut 5Tn aTpuOyTHI
KOHTEKCTa YCTpOWCTBa 3aJaloT IBET TEKCTa, LBEeT ()OoHa Ul TEKCTa, MPOLEAYpy NpeoOpa3oBaHMs KOOPIMHAT X U ),
nepenaBaeMbIxX GyHKIMK 7extOut B KOOPIMHATHI pabodeil 00nacTH, a TakKe MpUQT, UCHIOIL3YEMBIH T BEIBOJIA TEKCTA.

Korga mporpamMMe HeoOXOAMMO HayaTh PUCOBaHKE, OHA JIOJDKHA MOJYYHUThH ONHKCATENbh KOHTEKCTa ycrpoiicta. [locne
OKOHYAHHWs PHCOBAaHUS MpOTpaMMa JOJDKHA OCBOOOTUTH ommcaTenb. Korma mporpamMMa OCBOOOAMT OIKCATENb, OH
CTaHOBUTCS HEJACHCTBUTENBHBIM W HE JIOJDKEH Jajiee HCIOJb30BaThca. Bo BpeMs 00pabOTKH KaXKIOTro0 OTAEIBHOTO
COOOIIEHHsT MPOrpaMMa JJOJDKHA MOIYyYUTh U OCBOOOAUTH OMHUCATEINb. 32 UCKIIOYCHUEM OMUCATENs] KOHTEKCTa YCTPOUCTRA,
co3nanHoro gynknuedt CreateDC (91a QyHKIUS He OyIeT paccMaTpHBAThCS B JaHHOH TJIaBe), BaM HE CIEAYyeT XPaHUTh
ommcaTeh KOHTEKCTa YCTPOHCTBA B MPOMEKYTKE MEKIY 00pabOTKOM pa3IMIHBIX COOOIECHHM.

B mpunoxennsx mrs Windows Ipu IOATOTOBKE Tpollecca PHCOBaHWSA Ha JKpaHe, OOBIYHO WCIIONB3YIOTCS 1B METOnA
MOJTyYeHHs OTIHCATENsI KOHTEKCTa YCTPOMCTRA.

Mony4yeHne onucaTenst KOHTeKCTa ycTpoucTsa. lMepBbin MeTOA

OroT MeTox ucnoib3yercss npu obpaborke coobmennii WM PAINT. Ilpumensitorcs nse ¢ynkuun: BeginPaint n
EndPaint. Ina atux aByx QYHKIMA TpeOyeTcs omucarelb OKHa (IepelaBacMblii B OKOHHYIO MPOIEAYPY B KadyecTBE
napameTpa) u azxpec nepemeHHoid Tuna cTpyktypbl PAINTSTRUCT. IIporpamMMuCTBI, NHIIyIIME HPOTPAaMMBI JUIs
Windows, OOBIYHO Ha3BIBAIOT 3Ty CTPYKTYpHYIO HEPEMEHHYIO ps M OINpPENEISIIOT €€ BHYTPU OKOHHOH IpOLEAypHI
CJIE/TyIOIINM 00pa3oMm:
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PAI NTSTRUCT ps;

Bo Bpemst o6pabotkm coobmenuss WM _PAINT oxonHast mpomenypa cCHadaja BBI3BIBACT BeginPaint I 3alOTHEHHS
moJie CTPYKTypsl ps. BosBpamaempiM 3HaueHWeM (QYHKIMH BeginPaint sSBISETCS OMUCATENbh KOHTEKCTa YCTPOMCTBA.
OOBIYHO OH TepeacTCs MEPEMEHHOM ¢ MMeHeM Adc. DTa TepeMeHHas ONPEACIICTCS B OKOHHOU MPOLEAYPE CICITYFOLIIM
obpazom:

HDC hdc;

Tun mamaeix HDC onpenensercs kak 32-pa3psaHoe Oe33HAKOBOE Iejoe. 3aTeM MporpamMMa MOXKET HCIIOJIb30BaTh
¢yakmun GDI, manpumep TextOut. BeizoB dyHkmn EndPaint ocBOO0XIAET OnucaTellh KOHTEKCTa yCTPOUCTBA.

Tunosoii nponecc 06padoTku coodbmernss WM_PAINT BBITIAINUT ClieAyIOINIM 00pa3oM:

case WM PAI NT:
hdc=Begi nPai nt (hwnd, &ps);
[mcnonez0oBanmMe QyHKIM GDI]
EndPai nt (hwnd, &ps);
return O;

[Ipu o6padotke coobmennst WM_PAINT B oxonHo# nponienype pyaxunu BeginPaint n EndPaint 1OIKHBI 0043aTENBHO
BEI3BIBAaTECS Mapoil. Ecmm B oxonHOHM mpomenype coobmernss WM _PAINT He o0paGaThIBaroTcs, TO OHH IOJDKHBI
niepenaBatbesi B DefWindowProc (iponieypa o0paboTKu COOOIIEHNH TI0 yMOTYaHHUI0), pean3oBanHoi B Windows.

DefWindowProc obpabateiBaet coobmennst WM _PAINT cuemyromm oGpasom:

case WM PAI NT:
Begi nPai nt (hwnd, &ps);
EndPai nt (hwnd, &ps);
return O;

Crnenyronme oHa 3a Apyrod ¢yskiwu BeginPaint u EndPaint npocTo MpeBpailaloT paHee HEJCHCTBUTEIBHBIH PETHOH B
neiicrButenbHbIA. Ho Henb3s nenats cienyrolee:

case WM PAI NT:
return O; // OWMBKA!!!

Windows mnomeniaer coobmenne WM _PAINT B ouepeab cooOlieHHH, MOCKOJIBKY YacTh paboueil o0jacTH OKHa
HeselcTBUTENbHA (TpeOyeT mepepucoBku). JJo Tex mop moka Bbl He BbI3OBeTe (pyHKumU BeginPaint v EndPaint (wnu
ValidateRect), Windows He cnenmaer 3Ty oOyacTe neWcTBHTenbHOW. Bmecrto srtoro Windows cHOBa oTmpaBHT Bam
coobmenne WM_PAINT. U cHOBa, 1 CHOBa, M CHOBA ...

CTpyKTypa uHcopmMmauum o pucoBaHum

Panee yxe roBOpuiIoch 0 CTPYKType HH(OpMALIUK O PUCOBAHMH, KOTOpas mojaepkuBaeTcs B Windows /ijist KaXJI0ro OKHa.
910 PAINTSTRUCT. CtpykTypa onpenernsiercs Tak:

typedef struct tagPAl NTSTRUCT

{
HDC hdc;
BOCL f Er ase;
RECT rcPai nt;
BOCL f Rest or e;
BOOL fI ncUpdat e;
BYTE r gbReser ved[ 32] ;

} PAI NTSTRUCT;

Windows 3amoiHsieT moJisi 5TOH CTPYKTYpBI, KOTJa Balla Iporpamma BbI3biBacT BeginPaint. Bam B mporpamMme MO>XHO
UCTIONB30BaTh TOJIBKO MEPBBIE TPHU TOJIS CTPYKTYphl. OcTanbHbIe Heoab3ytoTess Windows.

[lone hdc — 31O ommcarenb KOHTEKCTa YCTpoWcTBa. Bo3BpamiaembeiM 3HaueHWeM (yHKunu BeginPaint Takxe SBISETCS
oTHcaTeNb KOHTEKCTa YCTPOHCTBA, U Takas H30BITOYHOCTh XapakTepHa s Windows.

B momaBnstonmemM OonbIIMHCTBE ciydaeB, B molie fErase ycraHoBineH ¢mar TRUE (T. e., HeHysneBoe 3HAYeHHE),
o3Havamui, 9o Windows 0OHOBUT (OH HEIEHCTBUTEILHOTO MpsMOyroidbHuKa. Windows nepepucyeT GoH, UCTIONb3Ys
KHUCTh, 3afaHHylo B mone hbrBackground ctpykrypsr WNDCLASSEX, KoTOpyIo BBl HCIIOJIB30BAIHM TPH PETHCTPAIIUH
KJIacca OKHa BO BpeMst mHuNmanu3amu WinMain. Muorue nporpammel it Windows UCTIONB3YIOT OSITY0 KUCTb:

wndcl ass. hbr Backgr ound =(HBRUSH) Get St ockbj ect (VWH TE_BRUSH) ;

Opnako, eciu Bbl, BbI3bIBas PyHKIUIO InvalidateRect, nenaeTe HEACUCTBUTEILHBIM MPSIMOYTOJBHUK pabodeli 30HbI BallleH
MPOrpaMMBbl, TO MOCJEAHUI apaMeTp 3Toi QYHKIMU ONpEIeNseT, XOTUTE JIK Bbl cTUpaTh GoH. Ecnu aToT napamerp paBeH
FALSE (1. e. 0), Windows He Oyzaet ctupath ¢oH u nofie fErase takxke oymer paBao FALSE.
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Ione rcPaint ctpykrypsl PAINTSTRUCT — ato ctpykrypa Tuna RECT. Kax Bbl 3Haere u3 rnassl 2, ctpykrypa RECT
onpezesieT NPsAMOYTroibHUK. B Hell umeercs uerwipe monst: left, top, right n bottom. Ilone rcPaint cTpyKTyphI
PAINTSTRUCT ompenenseTr TpaHUIbl HEACHCTBHTEIHFHOTO NPSMOYTONBHHKA, KaK TOKa3aHo Ha pwuc. 3.1. 3HaueHuUs
3aJaHbl B MMUKCEISIX OTHOCUTENBHO JIEBOTO BEPXHEro yria pabdodelt odiactu. HenelcTBUTENBHBINA IPSIMOYTOIBHUK — 3TO
Ta 00/nacTb, KOTOPYIO BBl XOTHUTE IE€PEpPHCOBaTh. XOTsA mporpamMma miust Windows MOXET MPOCTO NEpepucoBaTh BCIO
pabouyro obsacTe OkHa mpu momydeHun coodmenns WM _PAINT, mepepucoBka TOJIBKO TOM 00IacTH OKHA, KOTOpas
3aJaHa 3TUM IIPSIMOYTOJIBHUKOM, SKOHOMUT BpEMSI.

0 left right

0 vele Bin il Title Bar
top
Invalid
rectangle
(HeeHCTBUTENBHBIH

IPAMOYT'OJIBHUK

bottom pANOT )
Client area

(pabouast o6acTs)

A start| @M | g2 Con.| Y visu | Bhiicr | Gacon | @@ois | TR B raveu
Puc. 3.1 I'paHunsl HeAEHCTBUTENBHOTO MPSIMOYTOJIBHUKA
IIpsmoyronsauk rcPaint B PAINTSTRUCT — 5T0 He TOIBKO HEAECHCTBUTENBHBIA NPSMOYTOIbHUK, 3TO TaKXke U

"orcekarommid" (clipping) NpsAMOYroibHUK. ITO o3HavaeT, 4ro Windows pHCyeT TOJIBKO BHYTPH OTCEKAIOIIEro
npsiMoyroysHuKa. (Vi TouHee, ecliM HeACHCTBUTENBHAS 30HA HE SBIIETCSA NPIMOYTrodbHUKOM, Windows pHCyeT TOJIBKO
BHYTpH 3TO# 30HEI.) Korma BeI Hcmions3yere onmcaTens KOHTEKCTa yerpoiicTBa u3 cTpykTypbl PAINTSTRUCT, Windows
He OyZIeT pucoBaTh BHE NIPSIMOYTOJIbHUKA rcPaint.

UYroOsr ipu 06padoTke coobmennst WM_PAINT pucoBaTh BHE IPSMOYTOJIBHUKA rcPaint, BBI MOXKETE CAETATh BHI30B:
I nval i dat eRect (hwid, NULL, TRUE);

nepen BBIZOBOM BeginPaint. JT0 crenmaeT HEJIEHCTBUTENBFHONH BCIO pabodyio obmacte W O0OHOBUT ee ¢oH. Ecmm xe
3Ha4YeHne nocienHero napamerpa Oymet pasHo FALSE, To ¢on oOHOBIATECA He Oyner. Bee uto Tam ObuTO, OcTaHeTCs
HEHU3MEHHBIM.

B mporpamme HELLOWIN u3 r7aBel 2 MBI HE IyMald O HEACHCTBHUTENBHBIX FIJIM OTCEKAIOIIMX MPSIMOYTOJIBHUKAX TPH
obpabotke coobmennss WM_PAINT. Ecim okaspiBanoch, 4To 00JacTe BBIBOJA TEKCTAa HA JKpaH HAXOAWTCS BHYTPH
HEICHCTBUTENFHOTO TPSAMOYTOJbHUKA, TO GYHKIUI DrawText mepepucoBeiBaja ee. Ecam mpm o0OpaboTke BBI30Ba
DrawText Windows He HaXOIUT Takue 0OJIaCTH, Ha 3KpaH HUYEro He BBIBOAUTCS. Ho Takoi momck TpeOyeT BpeMeHH.
[Iporpammuct, 3aboTsmuiicst 00 3¢GEeKTUBHOCTH U OBICTpOAEHCTBHH, 3aX04eT IpH 00padoTke coodmennii WM PAINT
WCIIONIb30BATh Pa3Mephl HEJCHCTBUTEIBHOTO PSIMOYTOJIBHUKA, YTOOBI He 00paInaThes JIMITHAHN pa3 K BeizoBam GDI.

Mony4yeHne onucaTens KOHTEKCTa ycTtpomcTea. Bropon meton

Bbl Takke MOXKeTe IOJyYWTh ONHMCATENb KOHTEKCTa YCTPOMCTBAa, €CiM XOTHTE pHCOBaTh B pabouell obiacTu mpu
obpaborke ommuHblX 0T WM PAINT cooOuennii, mwim ecinm BaM HEOOXOAWM ONMCATENb KOHTEKCTa YCTpoicTBa JUis
JIpYruX Ienei, HanmpuMep, Ui HONy4YeHUs MH(POpPMalMd O CaMOM KOHTEKCTe ycTpolcTtBa. BebBaiite GetDC nis
MOJTy4YCHUs! OTIMCATENS KOHTEKCTa ycTpoiicTBa U ReleaseDC, ecnu OH BaM OOJIbIIIE HE HYKEH:

hdc=Get DO( hwnd) ;
[mcnone30BanmMe QyHKIpwI GDI]

Rel easeDC( hwnd, hdc);
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Taxxe xak BeginPaint u EndPaint, pynkumn GetDC u ReleaseDC cnenyer BbI3bIBaTh Hapoi. Eciu BBl mpu 00paboTKe
coobmienust Be3bIBacTe GetDC, TO Tiepel]] BBIXOAOM U3 OKOHHOW MpOIEIyphl HEoOXoauMmo BbI3BaTh ReleaseDC. He
BeI3bIBaliTe GetDC mpu 00paboTke oAHOTO cooOmenus, a ReleaseDC nipu 06paboTKe APyroro.

B otnuunu oT omumcaTens KOHTEKCTa YCTpOHCTBa, mosydeHHoro u3 cTpykTypsl PAINTSTRUCT, B omucaTenie KOHTEKCTa
yCcTpoiicTBa, Bo3BpamiaeMoM ¢yHKIHer GetDC, ompeselieH OTCEKalomUi MPSAMOYTOJIbHHUK, PaBHBIM Bcel paboueit
obnactu. Ber MokeTe pucoBaTh B JI000M MecTe pabodeil 001acTH, a He TOJNBKO B HEACHCTBUTEILHOM IMPSIMOYTOJBHUKE
(ecnmm HEOEHCTBUTENBHBIM NPSMOYTOJIBHHUK BooOImIEe ompenencH). B ormmmumm ot BeginPaint, GetDC He nemaer
JeHCTBUTEIHHBIMA KaKHe-THO0 HeleHCTBUTEIBHEIE 30HBI.

Kak npaBuiio, Bl Oynere ucronb3oBaTh BeI3OB (GyHKIMH GetDC u ReleaseDC B OTBET Ha COOOLIEHUS OT KJIaBHATYpHI
(HanpuMep, B IporpaMMax TEKCTOBBIX PEJAKTOPOB) WM Ha COOOIICHHMS OT MAaHHUIYJSATOpa MBIMbL (HampuMmep, B
nporpamMmax pucoBanusi). OHH MTO3BOJISIIOT OOHOBIATE PaboUyr0 00JaCTh HEMOCPEACTBEHHO B OTBET Ha MOJIb30BATEIbCKHN
BBOJI MH(OPMAIMU C KIaBUATYPhl WM C MIOMOIILIO MBIIIN, IPH 3TOM CHELHAIBHO JeNaTh HEJCHCTBUTEIBHON YacTh OKHA
it Beiaun coobmenmit WM_PAINT. OpHako, B BalldX IporpaMMax TOJDKHO COAEPIKAThCS JTOCTATOYHO HMH(OpMAIUH
JU1s1 OOHOBJIEHHSI 9KpaHa B JTF000H MOMEHT, Kora Bbl osrydaere coobmenne WM_PAINT.

PyHkumua TextOut. NMogpobHOCTHN

Korma BBl moiydaere ommcaTels KOHTEKCTa YCTpoWcTBa, Windows 3amoiHSeT BHYTPEHHIOIO CTPYKTYpPY KOHTEKCTa
YCTpPONCTBA 3aJaBaeMBIMU [0 YMOJYAHHIO 3HaUYeHMSAMH. Kak BBl YBHIMTE B CIEAYIOIINX IJIaBaxX, 3TH 3aJaBacMble II0
YMOITYaHHUIO 3HAYEHUS] MOKHO M3MEHHTH ¢ momomnsio ¢yHkmuid GDI. M3 tex ¢ynkmmii GDI, koTopble HaC MHTEPECYIOT
npsiMo ceiigac, pacemotpum 7extOut:

TextQut (hdc, x, y, psString, ilLength);
Hagaiite uccnenyem 3Ty hyHKIHIO O0Jiee 0ApOOHO.

[TepBeiii MapamMeTp — 3TO OMHUCATENh KOHTEKCTa YCTPONCTBA, SBISIONIMICS BO3BpAaIacMbIM 3HAYCHHEM JINOO (DYHKITUH
GetDC, mubo ¢yukmn BeginPaint, momy4eHHBIN Ipu 006padoTke coodmenns WM_PAINT.

ATpuOyTBI KOHTEKCTa YCTPOMCTBA YIPABISIOT XapaKTEPHCTUKAaMHM BBIBOAMMOTO Ha 3KpaH Tekcra. Hampumep, omuH
aTpuOyT KOHTEKCTa YCTPONCTBA 3aaeT IIBET TeKCcTa. L[BeT, 3amaBaeMblii 0 YMOJYaHUIO — YepHBIN. KoHTekeT ycTpolicTBa
10 YMOJYAaHHIO TaKXke ompezenseT mnBer ¢ona — Oenprii. Korma mporpamma BBIBOJAWT TEKCT Ha dKpaH, Windows
HCTONB3YeT 3TOT HBET ()OHA VIS 3aMOIHEHUS IPSIMOYTOIBHON 30HBI BOKPYT KaKIOTO CHMBOJA, 3Ta 30HA HA3BIBACTCA
3HakomectoM (character box).

L[Ber ona Tekcra He sABisAETCS LBETOM (POHA, KOTOPHIH BBl YCTAHOBWIIM TIPH ONpENENICHNH Kilacca okHa. DoH B Kiacce
OKHA — 3TO KHCTb, SBIISIONIAsICS IIA0JIOHOM, KOTOPast MOXKET HMETh, @ MOXKET M HE UMETh YUCTHIH (0€3 MOIyTOHOB) IIBET, U
koTopyto Windows mcnonb3yer Juisi 3akpamuBaHus paboueil oOsactu. DoH B Kilacce OKHAa HE MMEET OTHOLICHUS K
CTPYKTYpe KOHTEKCTa ycTpoiicTBa. IIpu ompeneneHuM CTPYKTypHl Kjlacca OKHa B OOJBIIMHCTBE NpwiokeHnd Windows
ucrions3yercst kuctb WHITE BRUSH, nostomy 3amaBaeMblii 10 YMOJYaHHIO B KOHTEKCTE YCTPOMCTBA LBET (oHa
OKa3bIBAETCS TAKUM K€, KaK M IIBET KUCTH, HCTTOJIb3yeMort Windows mts 3akpamuBanus poHa padbodei o01acTy.

[Mapamerp psString — 3TO yKa3aTenb Ha CUMBOJBHYIO CTPOKY, a iLength — JUIMHA CTPOKH, T. €., YUCIO CHMBOJIOB B
crpoke. CTpoka He JOJDKHA COIep)KaTh HUKAKHMX YNpaBisiomux cuMBosioB ASCII, Takux Kak BO3BpAT KapeTKH, NEPEBOJ
CTPOKH, TaOymsuus wind 3a60i. Windows BEIBOOHT Takue YIPaBISAIOIIAE CHMBOJBI B BHIE NPSIMOYTOJIBHHKOB HIIN
3aKpalleHHbIX OJ0KOB. TextOut He ompenernseT KOHIa CTPOKH IO HYJIEBOMY CHMBOIY, U IIO3TOMY UL 3a/laHUS €€ JUTMHBI
HeoOxoauM mnapamertp iLength.

3nauenns x u y B TextOut ONpenensioT TOYKYy Hadajla CTPOKM TEKCTa BHYTpH paboued oOmacTd. 3HaueHHE X B
TOPU30HTAIBHOM HANpaBlICHUM, 3HAYEHHE ) B BEPTUKAIBHOM. JIeBBINl BEpXHHH yros MEpBOrO CHUMBOIA CTPOKH HMEET
KOOPJMHATEI

(x, ¥). B KoHTekcTe ycTpOHCTBAa MO YMOJYaHWIO MCXOAHOM TOYKOHW oTcuera (korma x W y paBHbl 0) sBIAETCS JIEBBIN
BepXHUl yron paboueit odnactu. Ecim x u y B TextOut paBHbl 0, cTpoKa TeKcTa HAYHET BBHIBOAWUTHCS, HAUMHAS C JIEBOTO
BEpXHETo yria pabodeir obmacTh.

Koopmunater GDI B mokymMeHTalMu yrnoMHHAIOTCS Kak "nmorudeckue koopauHatel” (logical coordinates). UTo MMEHHO 3TO
O3HaJaeT, Mbl OoJjiee TIOAPOOHO M3yduM B cledyromieit rimaBe. Cediwac nocTaToOYHO 3HATH, 4TO B Windows HMerOTCS
pasnuyuHbIe "pexknMbl oToOpakeHus" (mapping mode), KOTOpBIE ONMPEAEIAIOT, Kak JOTHIEeCKUe KOOPIAMHATHI, 3alaHHbIC B
¢yaxmusix GDI, mpeobpa3yroTcst B peanbHble (PU3NIECKHEe KOOPAMHATHI AWCIDICS. PexXuM 0TOOpa)keHUs OmpeaeiseTcs B
KOHTEKCTE YCTpOMCTBA. 3aaBaeMblii TI0 yYMOIYaHUIO peXUM oToOpakeHus HazpiBaeTcsi MM TEXT (mumeHTrduxatop,
3aJaHHBIA B 3aroloBoYHBIX (aimax Windows). B pexume otobpaxkenuss MM _TEXT norumueckwe eauHHIBI
COOTBETCTBYIOT (PM3NYECKUM EAMHHIAM, KAKOBBIMU SIBJISIIOTCS TUKCEIIH, 3a]aBaeMble OTHOCUTEIBHO JIEBOTO BEPXHETO yrIia
paboueii obsacTi. 3HaUeHHS IO KOOPAMHATE X YBEIMYHMBAIOTCS PH JBIKEHUH BIPaABO MO padoueit obnacTu, a o y — npu
aswxkeHny BHU3. (Cm. puc. 3.2.) Cucrema xoopanHat pexxuma MM TEXT skBuBajieHTHa cHCTEME KOOPAMHAT, KOTOPYIO
Windows mcnions3yeT [uisi onpelesieHus HefeiicTBuTenbHoro npsimoyrossiuka B ctpykrype PAINTSTRUCT. Orto ouens
yao6Ho. (OHAaKO 3TO HE OTHOCHUTCS K APYTUM PEKMMaM 0TOOpakeHHs).
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Values of X

(3HayeHwue x)

Values of y

(3HaueHue )

Client area

(pabouast obnacTe)

i Star | o P visu. | FMier. | G cont. | @016 .| [T S 137PM

Puc. 3.2 KoopaunaTs! X 11 'y B pexxume otodpakeanss MM _TEXT

Konrekcr ycrpoiictBa Taxke ompezenser "pernon orcedeHus” (clipping region). Kak Bbl yxe y3Hanu, 3ajaBaeMblil 1O
YMOJTYaHHUIO PETMOH OTCEYCHMs — 3TO WM Bcsi paboyast 00sacTh, €CIM ONMCATENb KOHTEKCTa YCTPOMCTBA IOJIydeH U3
¢ynkimn  GetDC, Wi HeNEeHCTBUTENBHBIM PETHOH, €CIIM OIMcaTel]b KOHTEKCTa YCTPOWCTBA MOJNy4eH U3 (DYHKIUH
BeginPaint. Windows He BBIBEAET Ha 9KpaH Ty 4acTh CTPOKHM CHMBOJIOB, KOTOPasl JISKUT BHE perroHa orcedeHus. Ecim vactp
CHMBOJIa HAaXOJWTCS BHYTpH OTCeKaromied 30HbI, Windows BBIBOJMT Ha 3KpaH TOJBKO 3Ty 4acTh. BhIBeCTH 4TO-HHOYIb 3a
npenensl pabodei obllacTH Bamlero OKHAa OYEHb HEMPOCTO, IT09TOMY He OeCHOKOHTeCch O TOM, YTO 3TO CIYYHTCS MO
HEBHMMATEIbHOCTH.

CucteMHbIN WpudT

KonTteker ycrpoiictBa Takxke ompeaenser mpudT, KoTopslii Windows HCHoOibp3yeT HpH BBIBOJE TEKCTa B PabOdIO0
obmacte. [To ymomdanuro 3amaercst Tak Ha3bpIBaeMbIi "'cucTeMHBIH mpudT" (system font) mmm (Mcmons3yst HaeHTH(UKATOP
3aronoBodHbIX (ainoB Windows) SYSTEM _FONT. Cucremnsiit mpudt — 310 mpudt, kotopsiii Windows ucnons3yeT
JUISL TEKCTA 3ar0JIOBKOB, MEHIO M OKOH JTHAJIOTa.

B pannnx Bepcusax Windows cucteMHbIH mpudT ObUT PUKCHPOBAHHBIM, T. €. Y BCEX CHMBOJIOB ObLTa OIMHAKOBAS IIMPHHA,
TaKke Kak Ha muinymeit mammake. Onnako, HaunHast ¢ Windows 3.0 (u mo Windows 95 BKIIOUMTENBHO), CHCTEMHBIH
mpHU T CTaJT NPOIOPUNOHAIBHEIM, T. €. Pa3Hble CUMBOJIBI HIMEIOT pa3Hylo mupruHy. Hampumep, cumMBon W mmpe cumBosia
i. Tak OBUTO CZIENAHO MMOTOMY, YTO MPOIOPIMOHANBHBIN MIPU(T ropasao Jydlle ynuTaeTcs, 4eM (ukcupoBanHsid. Ho, kak
BBl MOTJIM OBl JIOTaJaThCsl, U3MEHEHUE 33]]aBaeMOr0 110 YMOJIYaHHIO WpHU(PTa ¢ PUKCHPOBAHHOTO HA TPONOPLUOHATIBHBINA
NPUBEJIO B HETOJHOCTh Maccy MporpaMM sl MepBbIX Bepcuid Windows M moTpe0oBano OT MPOrpaMMHCTOB H3YyYHTh
HEKOTOPbIE HOBBIC ITPUEMBI PabOTHI C TEKCTOM.

CuctemHBI pUPT sBIsIETCS "pacTpoBbiM mpudToM” (raster font). DTo 03HaUaeT, YTO BCE CHMBOJIBI ONPEICIIIOTCS Kak
MUKCeNbHBIe mabiaoHbl. PacnpocTtpansemsle It mpomaxku Bepcur Windows BKITIOYAOT B c€0S HECKOJBKO CHCTEMHBIX
mpu(TOB Pa3TMUHBIX Pa3MEPOB Ul HCIIOIB30BaHUS C Pa3IMYHBIMH BHAeoamanTepamu. Korna mpon3BOIUTENN HOBBIX
BUEOIUIAT CO3JA0T HOBBIM TUCIDICWHBIA OpaiiBep, OHM TaK)Ke OTBETCTBEHHBI M 3a Pa3pabOTKy CHCTeMHOro mpugra,
COOTBETCTBYIOILIETO PA3pEUICHUIO IHUCIUIes. B MpOTMBHOM cCilydae, NMPOM3BOAMTEIIO MPUILIOCH OBl yKa3blBaTh, KaKOH
MMEHHO CUCTEMHBIH MIpU(T U3 BXOAAMMX B KOMIUIEKT Windows, MOXeT Mcnoib30BaThes. CHCTEMHBIH MPUPT NOIDKEH
ObITH pa3paboTaH TakuM 00pa3oM, 4TOOBI Ha KpaHe IOMEIIANoch, 0 KpaitHeil Mepe, 25 cTpok n 80 CHMBOJIOB TEKCTa.
Tonbko 3TO TapaHTHUPYET, YTO MMEETCs HEKOTOPOE COOTBETCTBHE MEXIY pasMepoM dSKpaHa M pa3MepoM mpudra B
Windows.

Pa3mep cumBona

Jlnst BBIBOJIA Ha HKpaH HECKOJIBKHMX CTPOK TEKCTa ¢ MCHosb30BaHueM (yHKimu TextOut, BaM HEOOXOUMO 3a1aTh Pa3Mepsbl
cuMBoJIoB mpudra. Crepyronye Apyr 3a IpyroM CTPOKH TEKCTa BBl pa3MellacTe Ha SKpaHe C YYETOM BBICOTHI CUMBOJIA, a
KOJIOHKH TEKCTa B pabodel 00JIacTH — UCXOAS U3 YCPEOHEHHOH MUPHUHBI CHMBOJIOB IpUQTA.

Pa3mepsl CHMBOJIOB MOXHO TONYYHTh C HOMOIIBI0 Be3oBa QyHKIMH GetTextMetrics. Ins dynkumn GetTextMetrics
TpebyeTcsl omucaTesb KOHTEKCTa YCTPOWMCTBA, IOCKOJBKY €€ BO3BPALIAEMbIM 3HAYECHHEM SBISICTCS HMH(pOpMAIMsi O
mpudTe, BEIOpaHHOM B JaHHOE BpeMs B KOHTEKCTe ycTpoiicTBa. Windows KomupyeT pa3iudHbIC 3HAUCHHS METPHIECKUX
nmapameTpoB Tekcta B cTpykTypy Tuna TEXTMETRIC. 3nadeHus onpenensioTcs B eANHUIAX, 3aBUCAIINX OT BEIOPAHHOTO
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B KOHTEKCTE YCTPOWCTBAa peXuMa OToOpakeHHs. BBIOpaHHBIM 1O YMOJIYaHMIO B KOHTEKCTE YCTpOICTBA PEXMMOM
orobpaxenus sisiercst pexkum MM TEXT, a enuaniiaMu n3MepeHust sBIsIFOTCS TUKCEIH.

Hust ucnonb3oBanust Qyukuuun GetTextMetrics, BO-EPBbIX, HEOOXOIUMO ONPEACIUTH CTPYKTYPHYIO IEPEMEHHYIO
(KOTOpYIO OOBIYHO HA3BIBAIOT #11):

TEXTMETRIC tm

Jlanee HyXHO MOJIyYUTh ONUCATENb KOHTEKCTa yCTPOHCTBA U BbI3BaTh GetTextMetrics:

hdc = Get DQ( hwnd) ;
Get Text Metri cs(hdc, & n;
Rel easeDC( hwnd, hdc);

Teneps BB MOKETE NMPOAHATH3UPOBATH 3HAUCHHUS B CTPYKTYPE TEKCTOBBIX pa3MEpOB H, BOZMOXKHO, COXPAHUTh HECKOJIBKO
W3 HUX U UCTIONB30BaHMA B OyIyIeM.

MeTpuyeckune napameTpbl Tekcta. NoapobHOCTHU

Crpykrypa TEXTMETRIC o6ecnieunBaer nomnnyro uH(OpManui O BHIOPaHHOM B JaHHBIH MOMEHT B KOHTEKCTE
ycrpoiicTBa mpudre. BeprukanbHblii pazMep mpudra onpenessercss TOJBKO ISATHIO BEJIMYMHAMH, KaKk IOKa3aHO Ha
puc. 3.3.

OTH BEIMYUHEI BIIOJHE O0BACHUMEL. 3HaueHue tminternalleading — 3T0 BeIMYMHA ITyCTOTO MPOCTPAHCTBA, OTBEIICHHOTO JIIS
yKa3aHWs CIICIMAIBHBIX 3HAKOB HAJl CHMBOJIOM. Ecim 3T0 3HadeHue paBHO 0, TO IOMEUYEHHBIE TPOIICHBIE OYKBBI EAr0TCS
HEMHOTO MEHbIIEe, YTOOB! CIIeNMaIbHBI CHMBOJI TOMECTIIICS BHYTPH BEpXHEH JacTH cUMBOJIA. 3HadeHue tmExternalLeading
— 3TO BEJIMYMHA IIyCTOTO IPOCTPAHCTBA, KOTOPOE pa3paboTUHK MpHdTa YCTAaHOBWII VIS MCIOIB30BAHUS MEXIY CTPOKAMHU
CHMBOJIOB. BBI MOXKeTe COTJIaCHThCS MM OTKIIOHWTH MPEUIOKECHHE pa3paboTIrka MpH PacIpeesIeHHH IIPOCTPAHCTBA MEKITY
CTPOKaMH TEKCTA.

B crpyktype TEXTMETRIC wmmeercs nBa moOJis, OMMCHIBAIONINX IMUPHUHY cuMBoia: tmAveCharWidth (ycpemHeHHas
LIMpHUHA CUMBOJIOB CTpOKH) U tmMaxCharWidth (mmprHa camoro mmpokoro cumBouia mpudta). s ¢ukcupoBanHoro
mpudTa STH 1BE BEIUINHBI OJNHAKOBHI.

B mpumepax mporpaMm 3TOH TIJIaBBl UCHOJIB3YETCS APYroe 3Ha4€HHE IIUPUHBI CUMBOJIA — CPEIHSS IMIMPUHA TPOIHCHBIX
OyxB. OHa MOXeT OBITh TOUHO paccunTana kak 150% ot tmAveCharWidth.

i tmExternalLeading

tmInternall.eading

i tmAscent

M- tmHeight

Baseline

I\

tmDescent

Puc. 3.3 Tlatp 3HaUeHUH, ONIPEIENSIONMNUX BEPTUKATBHBIN pasMep mpudTa

BaxxHO MOHUMATh, YTO pa3Mepbl CHCTEMHOTO MIPU(Ta 3aBHCAT OT paspellaroleil CHOCOOHOCTH IHCIUIes, Ha KOTOPOM
pabotaer Windows. Cucrema Windows obOecrieunBaeT He3aBUCUMBIH OT 000opymoBaHus rpadudeckuii naTepdeiic, HO, TeM
He MeHee, BaM Heo0Xxoaumo moMoub eif. He nummTe nporpaMmsl st Windows, omuparomniiecsi Ha KOHKPETHbBIE pa3Mephl
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cuMBoJioB. He 3anaBaiite HUKakux (UKCHpOBaHHBIX 3HaueHWH. Mcnonpsyiite ¢ynkumio GetTextMetrics 1is MoydeHHs
9710 nH}pOpMaUH.

PopmaTupoBaHue TeKcTa

[Tockonbky pa3mepbl cuCTeMHOTO MmpudTa HE MEHSAIOTCS B paMKaxX OJHOTO ceaHca paboThl ¢ cucremort Windows, Bam
HeoOxoaumo BbI3BaTh (yHKIMIO GetTextMetrics TONBKO OJUH pa3 MPH BHIMOJHEHHH MPOrpaMMbl. XOPOILIO CleNarTh 3TOT
BbI30B mpu 00padotke coobmennss WM_CREATE B okonnoif mponenype. Coobmerne WM_CREATE — sto mepBoe
coO0IIeHre, KOTOpOe TPUHUMAET OKOHHas mporeaypa. Windows BBI3BIBaeT Bally OKOHHYIO NMPOILEAYPY C COOOIICHHEM
WM_CREATE, xorna Bl BeI3BIBacte B WinMain dyuxmmro CreateWindow.

[IpenmonoxxuM, 9TO BBl NMUIMHTE Hporpammy it Windows, KOTopas BBIBOIMT Ha DKpaH HECKOJIBKO CTPOK TEKCTa,
MOSIBIISIIOIIMXCS IPYT 33 JPYroM B HallpaBJICHWW K HIDKHEH rpaHune pabodell obnmacTtu. Bel XoTuTE MOIYYUTH 3HAUCHHMS
BBICOTHI M IIUPUHBI CHMBOJIOB. BHYTpH OKOHHOI Hpouexypbl BBl MOXETE OINPEIEINTh IBE IEPEMEHHBIC UIS XpaHCHHS
cpeaHel mupuHbl cUMBOJIOB (cxChar) ¥ TOTHON BBICOTHI cuMBOIOB (cyChar):

static int cxChar, cyChar;

[Ipedukc c, mobaBneHHBI K UMEHAM TEPEMEHHBIX, 03HadaeT "cueTdynk" (count) ¥ B COYCTAHWHU C X WJIM ) OTHOCHUTCS K
JUIMHE WIA [IHPHHE. DTH TMEpEeMEHHbIC OINMpPEACNSIOTCS KaK CTaTHYeCKHe, MOCKOJbKY OHH JOJDKHBI OCTaBaThCs 0e3
W3MEHEeHUH npu 00paboTKe OKOHHOM Tporexypoit Apyrux coodmennit (takux kak WM_PAINT). Ecnu 3Ti mepeMeHHbIe
OIPENENIAIOTCS. KaK TI00albHBIC BHE KakOW Obl TO HU OBUIO (DYHKIMH, TO HET HEOOXOIMMOCTU OIpPEICNATh X Kak
CTaTUYECKHE.

3nmeck npencrapieH koa o0padorku coobmenus WM _CREATE:

case WM CREATE
hdc = Get DO hwnd) ;

Get Text Metrics(hdc, &nj;
cxChar = tmtmAveChar Wdt h;
cyChar = tmtnHei ght + tmtnExternal Leadi ng;

Rel easeDC( hwnd, hdc);
return O;

Ecmu BBl He XOTHTE YUUTHIBATh MEKCTPOUYHOE MpOoCcTpaHcTBO (external leading), To MOXXKHO UCTIONB30BATh:
cyChar = tmtnHei ght;

OT Bac 3aBUCHT, KaK HCIOJIb30BaTh TOJIyYCHHBIH pa3Mep CHMBOJIOB Ul pacdeTa KOOPAUHAT MPH BbIBOJE MH(OPMALHH.
Camoe mpocToe — OCTaBUTh mycToe moiie cyChar B BepxHel yacTu paboueit oonactu, u cxChar B ee neBoit yacTtu. s
BBIBOJIa HAa JKpaH HECKOIbKHX CTPOK TEKCTa C BBIPABHMBAaHHEM II0 JIEBOMY Kparo HpU Bbi3oBe (yHKuuu 7TextOut
UCTIONB3YHTE Cieyrolee 3HaYeHUEe KOOPJHHATHI X'

cxChar

3HadyeHue KoopAuHaThl y B TextOut:
cyChar *(1 + i)

rze i — 9TO HOMEp CTPOKH, HaumnHasi ¢ 0.

Bbl yacTo Oyznere CTanKMBaThCs ¢ HEOOXOJMMOCTBIO BBIBOJUTH OT()OPMATUPOBAHHBIE YHMCIA KaK MPOCTbIE CHMBOJIBHBIC
ctpoku. Ecnu B mporpammupoBamu it MS-DOS ¢ ucnonb3oBaHHEM CTaHIAPTHBIX OMOIMOTEYHBIX (QYHKIMA s3bika C,
BBI, BEPOSTHO, JUIsl ()OpMaTHPOBaHUS NpuMeHsM (yHKImIo printf. B Windows ¢yHkuus printf He paboTaer, MOCKOJIBKY
printf ipenHa3HavYeHa JJIsl CTAaHAAPTHOTO yCTPONCTBA BBHIBOAA, a yCTaHOBKA B Windows He HMeeT cMBICIa.

B Windows ectb ananoruanas gpynkius sprintf. OHa paboTaeT TOUYHO TaKke, Kak M QYHKIHUSA printf, OTIMYNE 3aKITI0YaCTCS
B TOM, 4TO (popMaTHpyeMasi CTpOKa IOMEIIAeTCs B CHMBOJBHBIN MaccuB. [y BBIBOJA CTPOKH Ha HKPAaH MOXKHO 3aTeM
ncnoiib30Bath QYyHKIMIO TextOut. OdeHb yIoOHO TO, YTO BO3BpPANIAEMBIM 3HAUCHUEM sprintf SBISETCS JUTMHA CTPOKH —
BBl MOJXETe Iepeaarh 3To 3HaueHue B TextOut B KadecTBe mapametpa ilength. Chenmyromuii (parMeHT MPOTPaMMbI
MTOKAa3bIBAET TUIIOBOE UCTIONb30BaHue QyHKINH sprintf u TextOut:

int ilLength;

char szBuffer[40];

[OpyTMe MHCTPYKIMM IPOIPAMMBI]

iLength = sprintf(szBuffer, "Cymvua % u % pasuna %", nA nB, nA + nB);

Text Qut (hdc, x, y, szBuffer, ilLength);

J1s ;O0CTaTOYHO MPOCTHIX 3a/1a9 BBl MOTIIN ObI N30€KaTh BEIYNCIICHHA iLength 1 00beANHUTD ABA OIEpaTopa B OAWH:

Text Qut (hdc, x, y, szBuffer, sprintf(szBuffer, "Cymma %d mu %d paBHa %d", nA, nB, nA + nB));
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3T0 HE 04YEHb KPacuBO, HO BIOJIHE pabOTOCIIOCOOHO.

Ecim BaM He HY)XHO BBIBOJUTH YHCIA C IUIABAMOIICH TOYKOM, TO BMECTO sprintf BaM JIydllle WCIOJB30BaTh (PYHKIIHIO
wsprintf. CuHrakcuc GYHKIMH wsprintf Takod ke, Kak W sprintf, HO oOHa BKIoueHa B Windows, TO3TOMYy ee
HCIIOJIb30BaHNe He yBenIuT pazmep Bamero EXE-daiina.

CoeguHum Bce BMecTe

Teneps, Kak KaXeTcs, y HaC €CTh BCe HEOOXOIMMOE, YTOOBI HAMMCaTh IPOCTYI0 HPOTpaMMy IJIs BBEIBOJA Ha SKpaH
HECKOJIBKUX CTPOK TeKcTa. MBI 3HaeM, KaK MOJIYyYHTh OMHCATEeNb KOHTEKCTa YCTPOHCTBA, KaK HCIOJIB30BaTh (PYHKITHIO
TextOut, n KaKk pa3MECTUTH TEKCT, OCHOBBIBASACH HAa pa3Mepe OJHOTO cuMBoJa. OCTaIOCh TONBKO IPUAYMAaTh, 9TO OBI TaKoe
HWHTEPECHOE BBIBECTH Ha HKpaH.

Wndopmanns, momydaemass mpu Bbi3oBe ¢GyHkumu Windows GetSystemMetrics, NOCTaTOYHO Tojie3HA. DTa (DYHKIMS
BO3BpalaeT MHMGOpMALHMIO O pa3Mepe pasIMuHbIX Tpaduueckux dneMeHTOB Windows, TakMX Kak 3HAYKH, KypCOPBI,
TIAHEJIN 3ar0JIOBKOB M MOJIOCHI MPOKPYTKU. B dyHKkIMnN GetSystemMetrics iMeeTcst OJJUH TTapaMeTp, Ha3bIBaeMbIi "HHIEKC"
(index). DTOT MHAEKC — OXMH M3 73 IEIBIX WACHTU(PHKATOPOB, ONPEACIIEMBIX B 3arojoBOYHBEIX (aiinax Windows.
BosepammaembiM 3HaueHneM GetSystemMetrics siBIsieTCs 1ielloe, 0OBIYHO 3TO pa3Mep MIEMEHTa, YKa3aHHOTO B TapaMeTpe.

JaBaiiTe HamwIeM IMporpaMMy IS BBIBOJA Ha SKPaH HEKOTOPOHW YacTH HH(OPMAIMH, MONTYy4acMOW TIPH BBI30BE (DYHKIIMU
GetSystemMetrics B ipocToM (popmare: Ha KaXXIOW CTPOKE IO OJJHOMY 3JIeMeHTy. PaboTarh ¢ 3Toi mH(popMaIwel Oyer jerde,
€CJIM CO3/1aTh 3ar0JI0BOYHbIH (haiill, B KOTOPOM HY)KHO OTPEEUTh MACCHUB CTPYKTYP, COEPIKAIINX UACHTU()UKATOPHI HHICKCOB
GetSystemMetrics ¥ TEKCT, KOTOPBIA MbI XOTHM BBIBOJMTh HA JKpaH IUISI KaXIOTO BO3BPALIaeMOro (yHKIHEH 3HAYCHHSL
3aromoBounblii (aitn HazoBeM SYSMETS.H, on noka3an Ha puc. 3.4.

SYSMETS.H

#define NUMLI NES((int)(sizeof sysnetrics / sizeof sysnetrics [0]))

struct

{
int ilndex;
char *szlLabel ;
char *szDesc;

} sysnetrics [] =

{
SM_CXSCREEN, " SM_CXSCREEN', "Screen width in pixels",
SM_CYSCREEN, " SM_CYSCREEN', "Screen height in pixels",
SM_CXVSCRCLL, " SM_CXVSCRCOLL", "Vertical scroll arrow width",
SM _CYHSCROLL, " SM CYHSCROLL", "Horizontal scroll arrow height",
SM CYCAPTI QN, " SM_CYCAPTI ON', "Caption bar height",
SM_CXBORDER, " SM_CXBORDER', "W ndow bor der width",
SM_CYBORDER, " SM_CYBORDER', "W ndow bor der height",

SM CXDLGFRAME,
SM CYDLGFRAME,

" SM_CXDLGFRAME" ,
" SM CYDLGFRAME" ,

"Di al og wi ndow frame wi dth",
"D al og wi ndow frane hei ght",

SM_CYVTHUMB, " SM_CYVTHUMB', "Vertical scroll thunb height",
SM_CXHTHUMB, " SM_CXHTHUMB" , "Horizontal scroll thunmb width",
SM _CXI CON, " SM CXI CON', "lcon width",

SM_CYl CON, " SM_CYl CON', “lcon height",

SM_CXCURSCR, " SM_CXCURSCR', "Qursor width",

SM CYCURSCR, " SM_CYCURSCR', "Qursor height",

SM_CYMENY, "SM_CYMENU', "Menu bar hei ght",

SM CXFULLSCREEN,
SM CYFULLSCREEN,
SM_CYKANJ | W NDOW
SM MOUSEPRESENT,

" SM_CXFULLSCREEN',
" SM_CYFULLSCREEN',

" SM_CYKANJI W NDOW

" SM_MOUSEPRESENT" ,

"Full screen client area w dth",
"Full screen client area height",
"Kanji wi ndow hei ght",

"Mouse present flag",

SM CYVSCROLL, " SM CYVSCROLL", "Vertical scroll arrow height",
SM_CXHSCROLL, " SM_CXHSCRCOLL", "Horizontal scroll arrow w dth",
SM DEBUG " SM DEBUG', "Debug version flag",
SM_SWAPBUTTCN, " SM_SWAPBUTTON', "Mouse buttons swapped flag"”,
SM RESERVEDL, " SM_RESERVEDL", "Reserved",

SM RESERVED?2, " SM_RESERVED2", "Reserved",
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SM RESERVEDS, " SM RESERVEDS", "Reserved",

SM RESERVED4, " SM RESERVED4", "Reserved",

SM CXM N, "SM CXM N', "M ni num wi ndow wi dt h",

SM CYM N, "SM CYM N', "M ni mum wi ndow hei ght",

SM_CXSl ZE, " SM CXSI ZE", "M ni m ze/ Maxi m ze icon width",
SM CYSI ZE, " SM CYsl ZE*, "M ni m ze/ Maxi m ze icon hei ght",
SM_CXFRAME, " SM_CXFRAME" , "Wndow frane w dth",

SM CYFRAME, " SM_CYFRAMVE", "W ndow frane hei ght",

SM CXM NTRACK,
SM CYM NTRACK,

SM CXDOUBLECLK,

SM CYDOUBLECLK,

SM CXI CONSPAC NG

SM CYl CONSPAC NG
SM_MENUDROPAL| GNVENT,
SM_PENW NDOVS,

SM DBCSENABLED,

SM OMOUSEBUTTONS,
SM_SHOWSOUNDS,

" SM CXM NTRACK" ,
" SM CYM NTRACK" ,

" SM CXDOUBLECLK" ,

" SM CYDOUBLECLK" ,

" SM CXI GCONSPACI NG,
" SM CYI GCONSPACI NG,

" SM_MENUDRCPAL|I GNENT™ ,

" SM_PENW NDOWS' |
" SM DBCSENABLED',

" SM_COMOUSEBUTTONS',
" SM_SHOABCUNDS'

"M ni mum wi ndow tracki ng w dth",
"M ni num wi ndow t racki ng hei ght",
"Doubl e click x tol erance”,
"Doubl e click y tol erance”,
"Horizontal icon spacing",
"Vertical icon spacing",

"Left or right nenu drop",

"Pen extensions installed",
"Doubl e-Byte Char Set enabl ed",
"Nunber of nouse buttons”,
"Present sounds visually"

Puc. 3.4 SYSMETS.H

[Iporpamma s BbIBOga dToii WHpopManuu HaseBaercs SYSMETSI. ®@aiinel, HeoOXomuMble IS CO3MAHUSA
SYSMETS.EXE (make-aiin u ¢aiin ¢ ucxomasiM TekctoM Ha C) mpuBeneHBI Ha puc. 3.5. BombIIMHCTBO omepaTtopoB
JIOJDKHBI OBITH TETeph BaM MOHATHBL. 3a WCKIIOYEHWEM WMEHH TporpamMMmbl, make-¢aiin wmaeHTHYeH make-daiiny
nporpammbel HELLOWIN. B SYSMETSI1.C dyukuus WinMain daxtnaeckn uaeatnaaa HELLOWIN.

SYSMETS1.MAK

sysnetsl. exe : sysnetsl. obj
$(LINKER) $( QU FLAGS) -QUT: sysnetsl. exe sysnetsl. obj $( QU LI BS)

sysnetsl.obj : sysnetsl.c sysnets.h
$(C0) $(CFLAGS) sysnetsl.c

SYSMETSI1.C

SYSMETS1. C -- System Metrics Display Program No. 1
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <string. h>
#i ncl ude "sysnets. h"

LRESULT CALLBACK WhdProc( HWAD, U NT, WPARAM LPARAM;

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nstance, PSTR szOndLine, int i GhdShow)
{

static char szAppName[] = "SysMetsl";

HWD hwnd;

M5G nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW
wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. chd sExtra =0;

wndcl ass. cbWhdExt r a = 0;

wndcl ass. hl nst ance = hl nst ance;
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LRESULT

wndcl ass. hl con Loadl con( NULL, | DI _APPLI CATION);
wndcl ass. hCur sor LoadCur sor (NULL, | DC_ARRON ;
wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;

wndcl ass. | pszMenuNane = NULL;
wndcl ass. | pszd assNane = szAppNang;
wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLICATIQN);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow(
szAppNane,
"CGet System Metrics No. 1",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL
)

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{

Tr ans| at eMessage( &nsQ) ;

D spat chMessage( &nsg) ;
}

return nsg. wPar am

CALLBACK WAdProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par an)

static int cxChar, cxCaps, cyChar;

char szBuf fer[10];
HDC hdc;
int i

PAI NTSTRUCT ps;
TEXTMETRIC tm

swi tch(i Msg)
{
case WM CREATE :
hdc = Get DO hwnd) ;
Get Text Metri cs(hdc, & m;
cxChar = tmt mAveChar Wdt h;
cxCaps =(tmtnPitchAndFamly &1 ? 3 : 2) * cxChar / 2;
cyChar = tmtnhHei ght + tmtnExternal Leadi ng;

Rel easeDQ( hwnd, hdc);
return O;

case WM PAI NT :
hdc = Begi nPai nt (hwnd, &ps);

for(i = 0; i < NUMINES; i++)
{
Text Qut (
hdc, cxChar, cyChar *(1 + i),
sysnetrics[i].szLabel,
strlen(sysmetrics[i].szlLabel)

)

Text Qut (
hdc, cxChar + 22 * cxCaps, cyChar *(1 + i),
sysmetrics[i].szDesc,
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strlen(sysnetrics[i].szDesc)

)
Set Text Ai gn(hdc, TARGHT | TA TOP);

Text Qut (
hdc, cxChar + 22 * cxCaps + 40 * cxChar,
cyChar *(1 + i), szBuffer,
wsprint f (
szBuffer, "%d",
Cet SystemMetrics(sysmetrics[i].ilndex)

)i
Set Text Ali gn(hdc, TA LEFT | TA TOP);
EndPai nt (hwnd, &ps);
return O;
case WM DESTROY :

Post Qui t Message(0) ;
return O;

return Def WndowProc(hwnd, i Msg, wParam | Paran;

Puc. 3.5 IIporpamma SYSMETSI1

Ha puc. 3.6 mokazano okno mnporpammbel SYSMETSI, paGoraromeit Ha VGA. U3 nHpopManny B OKHE NPOrpaMMBI
cJenyeT, 4YTO IIMpUHA IKpaHa cocTaBiseT 640 mukcenei, a Boicota 480 mukceneid. ITU JBa 3HaYEHHsI, TAKXKE KaK 1 MHOTHE
JIpyrue 3HaYeHUsl, BEIBEJCHHbIE B OKHE, MOTYT OTIMYATHCS JJISl Pa3JIMUHBIX TUIIOB TUCILIEEB.

i Get Spstem Metiics No. 1 M=
SM_CKSCREEN Screen width in pixels 640
SM_CYSCREEN Screen height in pixels 480
SM_CX¥3CROLL Vertical scroll arrow width 16
SM_CYHSCROLL Horizontal scroll arrow height 16
SM_CYCAPTION Caption bar height 19
SM_CXBORDER Window border width 1
SM_CYBORDER Window border height 1
SM_CXDLGFRAME Dialog window frame width 3
SM_CYDLGFRAME Dialog window frame height 3
SM_CY¥THUMB Vertical scroll thumb height 16
SM_CXHTHUMB Horizontal scroll thumb width 16
SM_CXICON Icon width 32
SM_CYICON Icon height 32
SM_CXCURSOR Cursor width 32
SM_CYCURSOR Cursor height 32
SM_CYMENU Menu bar height 19
SM_CXFULLSCREEN Full screen client area width 640
SM_CYFULLSCREEN Full screen client area height 461
SM_CYKANJIWINDOW Kanji window height 0
SM_MOUSEPRESENT Mouse present flag 1
SM_CYVSCROLL Vertical scroll arrow height 16
SM_CxHSCROLL Horizontal scroll arrow width 16
SM_DEBUG Debug version flag 0
SM_SWAPBUTTON Mouse buttons swapped flag 0
SM_RESERVED1 Fl:served 0

start| Fhiicros | @MsD | Tsool | gBconient| 7 visual | @0 W |[EIEEN | 5L 745 rM

Puc. 3.6 Brieon nadopmaunu nporpammoit SYSMETSI

OkoHHas npoueaypa nporpammbl SYSMETS1.C

OxonHas npouenypa WndProc nporpammbl SYSMETS1.C o6pabateiBaet Tpu coobmenus: WM _CREATE, WM_PAINT
n WM_DESTROY. Coobuienne WM DESTROY o6pabatbiBaercst TouHO Takxke, kak u B nporpamme HELLOWIN,
paccMOTPEHHOH B rnase 2.

Coobmennie WM_CREATE sBnsieTcss epBBIM COOOIIEHHEM, IOJydaeMbIM OKOHHOHM mporenypoil. OHO TreHepupyercs
omneparnmonHoit cucremorr Windows, korma ¢yukmus CreateWindow co3maer okno. I[Ipm 00paboTke cooOIeHHs
WM _CREATE SYSMETSI nony4aeT KOHTEKCT yCTpOICTBa Ui OKHA IyTeM BbI3oBa GyHKIH GetDC, a Takke pa3Mepbl
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TEKCTa JUIsi CHUCTEeMHOro mipudra mo ymoiuaHuio myteM Bbi3oBa ¢yHkuun GetTextMetrics. SYSMETS] coxpansier
YCpEIHEHHOE 3HAYCHHE INUPHHBI CUMBoOJIa B cxChar 1 TIOJIHYIO BBICOTY CUMBOJIOB (BKItouas moine tmExternalLeading) B
cyChar.

SYSMETSI Taxke coxpaHsSeT CpeIHIO MUPUHY CUMBOJIOB BEPXHETO PETUCTPa B cTaTHUYecKoi mepeMeHHon cxCaps. Jlns
¢ukcuposannoro mpupra cxCaps 6puta 0b1 paBHa cxChar. J{ns nponopunonansHoro mpudra cxCaps paBaa 150% ot
cxChar. Mnanmmit 6ut nonst tmPitchAndFamily ctpyktypsl TEXTMETRIC paBen 1 mis mpormopuroHaIsHOTO MprupTa U
0 mns puxcupoBanHoro. SYSMETS1 wucmonb3yer 3HaueHue 3Toro Outa mis pacdera cxCaps w3 cxChar ciemyrommM
obpazom:

cxCaps =(tmtnPitchAndFamly & 1 ? 3 : 2) * cxChar / 2;

SYSMETS1 moiHOCTBIO BBIONHSET NPOLEAYPY PHCOBAHHSA OKHAa BO Bpems oOpabotkm coobmenns WM _PAINT. Kaxk
MpaBWIO, OKOHHAs MpOIEAypa IIyTeM BBI3OBa BeginPaint, moily4aeT, B IEPBYI0 OdYepenpb, OMHCATENh KOHTEKCTa
ycTpoiictBa. B mmxite for oOpabaThIBaroTCs BCE DIEMEHTBI CTPYKTYpPHI sysmetrics, onpeneneanoir B SYSMETS.H. Tpu
KOJIOHKHM TEKCTa BBIBOJIATCS Ha dKpaH Tpems ¢yHkmusMmu TextOut. B kaxxaoM cimydae Tpetudt mapamerp TextOut — 3TO
BEIpaKEHHUE:

cyChar *(1 + i)

DTOT napaMeTp MOKa3bIBA€T B IMHKCENSIX IOJOKEHHE BEPXHEH TpAHUIBI CTPOKH CHMBOJIOB OTHOCHTEIBHO BEpXHEH
rpaHuIlel pabodeii odmactu. TakuM 00pa3oM mporpamMma JeliaeT BepXHUW OTCTyM paBHBIM cyChar. TlepBasi CTpoka TEKCTa
(ecym i paBHO 0) HaunHaeTcs Ha cyChar IHKCeNel HIKe BEpXHEH rpaHuIlsl pabodei 00IacTh.

IepBast unCcTpyKWs 7TextOut BBIBOIUT Ha DKpaH B TEPBYIO KOJOHKY HICHTH()UKATOPHI, HAMHUCAHHBIC MPOMUCHBIMU
OykBamu. BtopeiM mapamerpom TextOut susercs cxChar. OH OCTaBIISET JIEBBI OTCTYN MEXIY TEPBBIM CHMBOJIOM
CTPOKH M JICBOM TpaHUIlei pabodeld 00acTH OKHA PaBHBIM OJHOMY CHUMBOINY. TekcT Oepetcs u3 mois szLabel CTpyKTyphI
sysmetrics. OyHKIUSA TepUOAa BBIIONHEHUS strlen s3pika C HCHONB3YeTCS U MONYYCHHUS JUIMHBI CTPOKH, KOTOpas
Heo0XoMMa B Ka4eCTBE MOCIIEAHEro mapamerpa ais TextOut.

Bropas uncTpykuus TextOut BBIBOOUT HA SKpaH ONMCAaHUE 3HAUEHWH CUCTEMHBIX Pa3MepoB. OTU ONUCAHUS XPAHATCA B
none szDesc CTpyKTypsl sysmetrics. B atom ciyuae Bropoii napamerp 7extOut — 3TO BBIpaXKEHUE:

cxChar + 22 * cxCaps

MakcumanbHas JUIMHa WACHTU(GUKATOPOB, BHIBOJIMMBIX HA 3KpaH B MEPBOW KOJOHKE MPOMHCHBIMH OYKBaMHU, COCTABIISET
20 CUMBOJIOB, TIOATOMY BTOpasi KOJOHKA JIOJDKHA HAYWHATHCS B MO3UIINH, TI0 KpaitHe# mepe, Ha 20* cxCaps ipaBee Hadana
MIEPBOIT KOJIOHKH TEKCTA.

Tperuii omepatop 7TextOut BBHIBOAMT Ha SKpaH 4YHCICHHBIE 3HauYeHWs, HoiydeHHble oT QyHkuun GetTextMetrics.
[IponopronaneHelil mWpudT nenaer (opMaTHPOBaHWE KOJOHKH, BBIPABHEHHBIX IO INPAaBOMY Kparo YHCEN, Clerka
oomanumBbM. Kaxxnas mmdpa ot 0 10 9 UMEIOT OHY M Ty e IIUPUHY, HO 3Ta MIMpUHA OOJbIIe, YeM MIHMpUHA Tpodera.
Uucnia MoryT OBITH IIMPHHON B OXHY WK Oojee 1udp, MOITOMY Ha4albHOE TOPHU3OHTAIBHOE MOJIOKEHUE YUCET MOKET
MEHATBCS OT CTPOKH K CTPOKE.

Bo3MoxHO, ObUTO OBI MPOIIE, €CJIU Obl MBI BHIBOIMINA KOJIOHKY BBIPABHEHHBIX 110 TIPABOMY KpPAl0 YHCEl, 33]aB MMOJIOKEHHE
mocienHe mudpsl, BMECTO HEepBOi. DTO mo3BoysieT Aenatb GyHKiws SetTextAlign. Ilocne BpI3oBa 3TOH (PyHKIHU B
nporpamme SYSMETS1:

Set Text Align(hdc, TARGHT | TA TOP);

KOOPJMHATHI, NepefaHHble nocneayommm ¢yHkimsam TextOut, OyayT 3anaBaTh NpaBblii BEPXHUI Yrojl CTPOKH TEKCTa
BMECTO €€ JIEBOI'0 BEPXHEro yrIia.

Bropotii mapametp pyrkiwn TextOut i1 BBIBOJA KOJIOHKH YHCEN — 3TO BBIpKEHHE:

cxChar + 22 * cxCaps + 40 * cxChar

3unauenue 40 * cxChar no3BOJISET COINIAcOBATh LIMPHUHY BTOPOH KOJIOHKH M LIMPHHY TpeTbeil KoyloHKU. Crenyromuii 3a

¢bynkumeit TextOut npyroit Bo13oB QyHkuuu SetTextAlign Bo3BpaliaeT Bce B MCXOJHOE COCTOSIHME Ha BpeMs JI0 Hadaya
CJIETYIOIIETO KA.

He xBaTaeT mecTa!

B nporpamme SYSMETSI1 mnposiBisieTcs ofHa O4eHb HENpHsATHAas MpobjeMa: eciii y Bac HET OTPOMHOIO 3KpaHa U
BUIC03JANTEPA C BBICOKUM Pa3pEeIICHHEM, BBl HE CMOXKETE YBUIETh MOCIEAHNX CTPOK MEPEUHs U3MEPEHUH crcTeMsl. Ecian
BBI CY3UTE€ OKHO, TO HE CMOXKETE YBUIETh AaXK€ CaMH 3HAUCHHUS.

IIporpamma SYSMETS1 Hudero He 3HaeT o mupuHe padodei obmactu. [IporpaMma BBIBOJUT TEKCT, HAUWHAS OT BEPXHETO
Kpass okHa W 3actaBiseT Windows oTpe3aTh Bce, YTO OKa3bIBAaeTCS BHE PaMOK pabodeil obmacTd. DTO HEXelaTeNNbHO.
[epBbIM 1IaroM B pEIISHUH 3TON MPOOJIEMBI TODKHO OBbITh BHISICHEHHE TOTO, HACKOJIIBKO MHOTO UH()OPMALINH, BBIBOJMOM
MIPOTPaMMOM, MOYKET OBITH MMOMEIIEHO B pab0dyIo 00IaCTh.
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Pa3mep pabouyen obnactu

Ecmu BB yxke paboTaeTe ¢ CyHICCTBYIOIIMMH NPUIOKEHUAMU Uit Windows, To 0OHapy»KHUTE, YTO pa3Mep OKOH MOXKET
MCHSITBCS B OYCHb HIMPOKHX MpeleNiaX. BONBIIMHCTBO (€CiIM MpPEINOJIOKUTh OTCYTCTBHE B OKHAX MCHIO WM IIOJIOC
MPOKPYTKH) OKOH MOXXHO pa3BepHyTh, W pabouas o0iacTh 3aiiMeT BeCh JKpaH, 32 HCKIIOUCHHEM IIaHEeNH 3arojioBKa
nporpaMmMbl. [ToyHBIA pasmep 3TOW pa3BepHYTOH padodeil 001acTH CTAHOBWUTCA JMOCTYIHBIM, Omaromapsi (yHKIHH
GetSystemMetrics, ncnionssyromeiit mapametpel SM_CXFULLSCREEN n SM_CYFULLSCREEN. [lns mucroies Tuma
VGA Bo3Bpamaembie 3HaueHHs paBHBI 640 m 461 mukceneldl. MUHUMAIBHBIA pa3Mep OKHA MOXKET OBITh COBEPIICHHO
HEe3Ha4YUTEIbHBIM, MHOT/IA TIOYTH HEBUIMMBIM, KOT/Ia pabouas 00J1acTh aKTHUECKH HCUYE3aeT.

OmauM U3 HamOosee oOmMX CIOCOOOB ompeAeNieHusI pa3Mepa padbodeil 00JacTH OKHa SIBJIIETCS 00paboTKa COOOIICHHUS
WM _SIZE B oxonHo# mporenype. Windows mockUiaeT B OKOHHYyIO mpoueaypy coobmenne WM SIZE mpu mrobom
W3MCHCHUU pa3MepoB okHa. [lepemeHHas [Param, mepenaHHas B OKOHHYIO TPOLEAYPY, COJCPXKHT IIUPHHY pabodci
o0yacTH B MIIQJNIEM CJIOBE W BBICOTY B cTapuieM cioBe. Koa mporpamMMmbr mins 0oOpaOOTKH 3TOTO COOOIICHHS YacTo
BBINJISIUT CIICAYIOIIAM 00pa3oM:

static int cxOient, cydient;

[OpyTMe MHCTPYKLMM HPOIPaMME]
case WM SI ZE:

cxient = LONORD(I Paran;
cydient = HWRD(I Paranj;
return O;

Makpocst LOWORD u HIWORD omnpenemnsitorcss B 3aroioBounbix daitnmax Windows. Taxke xak cxChar u cyChar,
nepemennbie cxClient u cyClient onpenesstoTcss BHYTPH OKOHHOW MHPOLEAYpPbl B KaueCTBE CTATHYECKUX, TaK KaK OHU
WCTIOJNIB3YIOTCS TIO3/IHEE TIPH 00pabOTKE APYTHX COOOIIESHU.

B xoneunom utore 3a coobmennemM WM _SIZE Oyner cnenoBats coobmenne WM _PAINT. ITouemy? Iloromy uro mpu
OTpe/ieTIeHHH KJlacca OKHA MBI CIIEYIOIIUM 00pa3oM 3a/1ali CTHIIb Kilacca:

CS _HREDRAW | CS_VREDRAW

Takoii ctuimp Kiacca ykasbeiBaeT Windows Ha HEOOXOAMMOCTh TMEPEPHCOBKH KaK MPU TOPH30HTAIBHBIX H3MCHCHUSIX
pa3MepoB, Tak M MIPH BEPTUKATEHBIX.

BrI MOXeTe paccunTaTh TMOIHOE YHCIO CTPOK TEKCTa, KOTOPHIE IOMEIIAIOTCs BHYTPH pabouei 001acTi okHa 1Mo hopmyIe:

cydient / cyChar

Pesynbrar MoxeT ObITh paBeH 0, eciy BeIcOTa paboveii 00JIACTH CIMIIKOM Malia JUIs BBIBOAA HAa SKPaH IIEJIOr0 CHMBOJIA.
AHAIIOTUYHO, TIPUMEPHOE YHUCIO CTPOYHBIX CHMBOJIOB, KOTOPBIC BBl CMOXKETE€ T'OPU30HTAIBHO KM300pa3uTh B paboucit
001acTH paBHO:

cxdient / cxChar

Ecmu Bwl onpenensiere cxChar u cyChar npu obpadotke coobmennss WM _CREATE, ne GecrniokoiiTech 0 BO3MOXXHOM
nenenur Ha 0 B 9TOM BbIpakeHHMH. Bamia okonHnast mpoueaypa mnoiydaer coodmenne WM _CREATE, xorna WinMain
Be3bIBaeT CreateWindow. IlepBoe coobmenne WM SIZE npuxomutr HecKojibKo mo3naHee, korna WinMain BbI3bIBacT
ShowWindow, 6naronaps stomy cxChar u cyChar Bceria SBISIIOTCS HOJOKUTEILHBIMA HEHYJICBBIMH BEJTMYMHAMH.

3HaHue pasMmepa pabodell OOJNACTH OKHA SBJISICTCS MEPBBIM IIATOM B OOCCIICYCHUHM BO3MOXHOCTH JJISI MOJB30BATEINS
JIBUTATh TEKCT BHYTpH paboueil 001acTH, eciau padodas 00JacTh HETOCTATOYHO BEIHKA, YTOOBI BMECTUTH B CeOs YTO-TTHOO
1eTuKoM. ECITH BBI XOPOIIO 3HAKOMBI C APYTMMH MPHIOKCHUAMHU st Windows, MMEIOIIMMH aHaJIOTMYHbIC TPeOOBaHUS,
BbI, BEPOSTHO, 3HACTE, YTO HAM HY)KHO: T00aBUTh TAKHE BEIMKOJICITHBIC CPEICTBA, KaK MOJOCHI IPOKPYTKH.

Monocbkl NPOKPYTKU

[Tonockl MPOKPYTKU SIBISIIOTCS OJHUMM W3 CaMBIX Jy4YIINX BO3MOKHOCTEH, KOTOpBIH naeT rpaduueckuii marepdeiic n
MaHUIYJISATOp MbIb. OHU MPOCTHI B MCIOJIB30BAHMM M 00ECHEYMBAIOT yJAOOHBIH mpocMoTp MH(popManuu. Bel Moxere
MOJIB30BATHCS TIOJIOCAMH TIPOKPYTKHU JUISl BEIBOJIA Ha AKPaH TEKCTa, rpadMKH, HJICKTPOHHBIX TaOJuL, 3amuceil 0a3 JaHHbIX,
KapTHHOK — BCET0, 4TO TpeOyeT OoJIbIIe MPOCTPaHCTBA, YEM JIOCTYITHO B paboueii 00acTi oKHa.

ITomockl MPOKPYTKU NpeAHA3HAYCHBI T MPOCMOTpa WH(POpMAIK KaK B BEPTUKAIBHOM (IBIXKCHUC BBEPX W BHU3), TaK U B
TOPU30HTAILHOM (JBHKEHHE BIIPABO M BJIEBO) HANPABICHUIX. BBl MOXETe IIETKHYTh MBIIIBIO Ha CTPENIKE B JIFOOOM KOHIIE
MOJIOCHI TIPOKPYTKH Wi Mexay crpenkamu. beryHok ("scroll box" mmm "thumb") mepememaeTcsl 1Mo JJIUHE ITOJIOCHI
MPOKPYTKH, MHAUIMPYS TOJNOKeHHe WH(DOpMAlUK Ha SKpaHe OTHOCHUTENHHO JOKyMEHTa B IIEJIOM. BbI Tarke MoOXKere ¢
MOMOIIBIO MBIIIN TIEPEMECTUTh OEI'YHOK B KOHKpEeTHOE ToJioxenue. Ha puc. 3.7 nokazaHo peKOMeHyeMOe UCTIONIb30BaHHE
BEPTHKAJIBHOMU MOJIOCH! IPOKPYTKHU JUIS IPOCMOTPA TEKCTA.
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[IporpaMMHCTBI HHOTAA CTAJIKUBAOTCS C MPOOIEMON TEPMHUHOJIOTHH, OTHOCSIICHCS K MOJI0CaM MPOKPYTKH, MMOCKOJIBKY HX
TOYKA 3pEHHS OTIMYACTCS OT IOJb30BaTeNbCKOW. [10b30BaTeNh, KOTOPBIN MEepenBUTracT OCTYHOK BHH3, XOYET YBHJCTh
HIDKHIOIO 4acTh [OKYMEHTa; OJHAKO, MporpamMMa (pakTHYecKH MepeMemaeT HOKYMEHT BBEPX OTHOCHTENHHO OKHA.
HoxymenTtanus Windows 1 uneHTH(UKATOPHI €€ 3aroJOBOYHBIX (palloB OCHOBBIBAIOTCS HAa TOYKE 3PEHUS ITOJIB30BATEII:
[IpokpyTKa BBepX 03HAYaeT ABIKCHHE K HaYally JOKYMEHTa; IPOKPYTKa BHI3 O3HAYAET JIBIDKEHHUE K KOHILY.

= Scroll Bars M=l E3 Illenkuute  371ECH

JUIS TIPOKPYTKH Ha
IlenkHuTe 371€CH AT OZIHy CTPOKY BBEPX
MPOKPYTKH Ha OJHY

CTpaHHILy BBEPX

Tlepemecture GeryHok
I8 Tepexoja B
HY>KHOE MECTO

IllenkHuTE 37M€CH IS
MPOKPYTKH Ha OIHY
CTpaHUIly BHU3

Ilenxuure  31€CH
IUSL TIPOKPYTKH Ha
OJIHY CTPOKY BHHU3

»

2
ghstant| T Micios..| @EMSD... | serol..| gECenen] 3 vieual .| @@0iE .. |[SiS00M | 54 747FM

Puc. 3.7 BeprukanpHas 1ojoca IpOKPYTKH

BcraBuTh B Balle OKHO MPHIIOXKEHHS BEPTHKAIBHYIO WM TOPHU3OHTAIBHYIO MOJIOCY MPOKPYTKH O4YeHb mpocto. Bee, uTo
BaM HYXXHO cJenarh, 5T0 BKIouMTh uaeHTH(ukarop WS VSCROLL (BeptukansHas npokpytka) # WS HSCROLLW
(ropu3oHTaNBbHAsT MPOKpPYTKa) Wwin o0a cpa3y B ONUCAaHHE CTWIA OKHa B MHCTpykuuu CreateWindow. DTH 10I0CH
MIPOKPYTKH BCETAa Pa3MEIIAIOTCsl Y IPaBOTO Kpas WIM B HIDKHEH YacTH OKHAa W 3aHMUMAIOT BCIO BBICOTY WM IIHPHHY
paboueil obmactn. Pabouast obnmacTh He BKIIOYaeT B ceds NMPOCTPAHCTBO, 3aHATOE II0JIoOCaMM IMPOKpyTKH. [lmpuna
BEPTHUKAJIBHON MOJIOCH TPOKPYTKH M BBICOTa TOPU30HTAIILHOM ITOCTOSHHBI JJIs1 KOHKPETHOTO AMCIUIEHHOTo npaiiBepa. Ecian
BaM HEOOXOJWMBI JTH 3HAYEHHUS, BbI MOXETEe TOJIY4YHTh HMX (Kak BBl MOTJM OBl 3aMETUTh), BBI3BAB (PYHKIIHIO
GetSystemMetrics.

Windows oOecneunBaeT BCIO JIOTHKY pa0OThI MBI C TIOJOCaMH TMPOKPYTKU. OMHAKO, y TOJOC MPOKPYTKH HET
uHTepdeiica knaBuaTypsl. Eciii BBl XOTHTE NyOJIMpOBaTh KIABHIIIAMH YIPABICHUS KYPCOPOM HEKOTOpPbIe (hYHKIIUH T10JIOC
MPOKPYTKH, BBl JIOJDKHBI TOYHO peajM30BaTh 3Ty JIOTHKY (KaK 3TO JENAeTCsi, MOXKHO IPOYECTh B IIaBe 5, LEIHKOM
TTOCBSIIIICHHOM KIIABUATYPE).

AnanasoH u nonoxxeHue Nosoc NPOKPYTKM

Kaxnas mosnoca IpoOKpYTKM MMEET COOTBETCTBYIOIIME "nuamason" (range) (aBa LENbIX, OTPAXAIOMINX MHHHMAIbHOE U
MaKCHMaJIbHOE 3HaueHue) W "monokenue" (position) (MecTomnosiokeHHMe OeryHka BHYTpH auanasoHa). Korma OGeryHok
HaXOJWTCS B KpaiiHeill BepxHeW (WM KpallHeW JIeBOW) 4YacTH II0JIOCHI MPOKPYTKH, IOJOXEHHE OEryHKa COOTBETCTBYET
MHUHUMaJbHOMY 3Ha4eHHI0 Jauana3oHa. KpaiiHee mpaBoe (mim KpailiHee HIDKHEE) IIOJIOXKEHHE OeryHKa Ha TIojoce
MIPOKPYTKH COOTBETCTBYET MAKCUMAJIBHOMY 3HAUEHUIO IUAMa30Ha.

ITo yMom4aHUIO yCTaHaBIMBAETCS CIEXYIOLIMHA AMANa30H MoJockl NpokpyTku: 0 (cBepxy mnu cnea) u 100 (cHU3Y umu
CIpaBa), HO ANAMa30H JIETKO N3MEHNTh Ha Kakoe-HUOyb OoJiee MoAXOsIIee I Balllel IporpaMMbl 3HAUCHHUE:

Set Scrol | Range(hwnd, iBar, i Mn, iMax, bRedraw);

[Mapamerp iBar pasen mmbo SB VERT, mu6o SB HORZ, iMin n iMax sBnSIOTCS MHHUMAJIBHOW M MaKCHMaJbHOW
rpaHuliaMu quanazoHa, a bRedraw ycranaBmuBaetrcs B TRUE, ecnu Ber xotute, uro6s Windows nepeprcoBaia moJoCkl
MIPOKPYTKH Ha OCHOBE BHOBB 33JJaHHOTO JAHAaINa3oHa.

[NomoxxeHne OeryHKa Bceraa AUCKpeTHO. Hampuwmep, moioca MPOKPYTKH ¢ Juana3oHoM oT 0 10 4 MMeeT MATh HOJT0KESHUH
OeryHka, Kak MokazaHo Ha puc. 3.8. J[7s yCTaHOBKH HOBOTO IOJOKEHHS OeryHKa BHYTPH IHAaIla30HA MOJOCHI MPOKPYTKH
MOJKHO MCIIONB30BaTh QyHKUMIO SetScrollPos:

Set Scrol | Pos(hwnd, iBar, iPos, bRedraw);
[Mapametp iPos — 3T0 HOBOE IOJIOKEHHE OEryHKa, OHO JOJDKHO OBITH 33aJaHO BHYTPH AuanazoHa ot iMin no iMax. Ins

MOJYYCHUS] TEKYILEro JUana3oHa U TOJIOKECHUS TOJIOChI MPOKPYTKH B Windows HUCIONB3YIOTCS MOXOXKHE (DYHKIHH
(GetScrollRange n GetScrollPos).
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Ecnu B Baimeit mporpaMmme HCIOIb3YIOTCS IMOJIOCH IIPOKPYTKH, BB COBMECTHO ¢ Windows Oepete Ha ce0si OTBETCTBEHHOCTb
3a TOJJICPXKKY MOJOC MPOKPYTKA M OOHOBICHUE IMOJIOKEHHs OeryHka. [lanmee mepednciieHbl cepbl OTBETCTBEHHOCTH
Windows 1o moazmepkke mojoc MpOKPYTKH:

*  YmpapuseT JOTUKO# paboThI MBI € TIOJIOCON MPOKPYTKH.

e (OOecreunBaeT BpeMEHHYIO "MHBEPCHIO I[BETA" MPH HAXKATHUH HA KHOMKY MBIIIX Ha MOJI0CE IPOKPYTKH.

e Jlepememniaet OETYHOK B COOTBETCTBHE C T€M, KaK BHYTPH HOJOCH IPOKPYTKU €TO MEPEMEIaeT MOJIb30BaTEeNb.

e OrtmpasmnseT COOOIIEHNMS MOJIOCH MPOKPYTKH B OKOHHYIO MPOIEAYPY U OKHA, COAEPIKAIIEro OJI0CY MPOKPYTKH.
Hwxe npeacraBieHs! cepsl OTBETCTBEHHOCTH Balllel TIPOTPAMMBI:

e VHunmanwm3anus Auana3oHa IMOJIOCH MPOKPYTKU.

e OO0paboTKa cOOOIIEHHH MOJIOCHI TPOKPYTKH.

e OOHOBJIEHHE TOJIOKEHUSI OET'YHKa IT0JIOCHI TIPOKPYTKH.

TTonoxenue 0

TTonoxenue 1

TTonoxenue 2

Tlonoxenue 3

Tlonoxenue 4

Astdrt| Whicros.| @nslp... | Tseal .| Bronged P visal..| @0 .. 15000 | 54 | 7.a7Pm

TTonoxenwue 0 TTonoxenwue 1 TTonoxenue 2 Tlonoxenue 3 Tlonoxenue 4

Puc. 3.8 Ilosockl IPOKPYTKH C MATHIO MOJIOKEHUSIMU OETYHKOB
Coo0LweHus Nonoc NPOKPYTKN

Windows nocsuiaer okoHHOH mporeaype acuuxpontsle cooduiernss WM VSCROLL 1 WM_HSCROLL, xorna Ha mosioce
NPOKPYTKH INENKAIOT MBIIIBIO HIH NepeTackuBaeTcs: OeryHok. Kakmoe nelicTBHE MBIIIM Ha I10JI0CE NMPOKPYTKU BBI3BIBACT
HOSIBJICHHE 10 KpaiHel Mepe BYyX COOOLIEHHH, OHOTO MPU HaXKaTHX KHOIKH MBIIIU U JPYTrOro, KOTia €€ OTIyCKAfoT.

Magmee cinoBo mapamerpa wParam, xotopoe o0benmuser coobmernns WM _VSCROLL m WM _HSCROLL — s3to0
YHCIIO, IIOKA3bIBAIOIIEE, YTO MBIIIb OCYIIECTBISIET KakKHe-TO [EHCTBHSA Ha IIOJNIOce TPOKPYTKH. Ero 3HadeHus
COOTBETCTBYIOT ONpPEACICHHBIM HICHTU(PHUKATOpAM, KOTOphle HaduumHaroTCsA ¢ SB , 4To o3HadaeT "moioca MPOKPYTKH'
(scroll bar). XoTs B HEKOTOPBIX U3 ATUX HIACHTUPHUKATOPOB HcIob3ytoTcs ciosa "UP" u "DOWN", oHH IPUMEHSIOTCS U K
TOPHU3OHTAIBHEIM M K BEPTHUKAJIBHBIM I0JI0CaM NPOKPYTKHU, KaK MOKa3aHo Ha puc. 3.9. Bama okoHHas mporeaypa MOeT
noxyuuts MHOXecTBo coobmiennit tuma SB _LINEUP, SB PAGEUP, SB LINEDOWN wmwm SB PSGEDOWN, ecimn
KHOITKa MBIIIN OCTaeTcs HaXXaTol NpH mepeMenieHnn 1o mnoyoce npokpyTtku. Coodmenne SB ENDSCROLL nokassiBaer,
YTO KHOIKa MbIIHK otnymeHa. Kak npasmio, coobmennss SB ENDSCROLL M0kHO UTHOPUPOBATS.

Ecmu mnanmee cnoso mapamerpa wParam pasHo SB. THUMBTRACK umun SB. THUMBPOSITION, To0 crapuiee ci1oBo
wParam ompenenseT TEKyllee IOJIOKEHUE IOJIOCHI NMPOKPYTKU. DTO MOJO0KEHHE HAXOIAWTCA MEXIY MHHHUMAIbHBIM U
MaKCHMaJbHBIM 3HAUEHHMSMH [Hala30Ha IOJOCH NPOKPYTKH. Bo Bcex Apyrumx ciydasx Hpu paboTe C IMojJocamu
MPOKPYTKH CTapliee clIoBO wParam ciegyeT WTHOPHPOBaTh. BBl Taxke MOXKeTe HTHOPUpPOBATH IapameTp [Param,
KOTOPBIi OOBITHO HUCTIONB3YETCS VIS TTOJIOC IPOKPYTKHU, CO3/1aBAEMBIX B OKHAX JIHAJIOTA.
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= Scroll Bars

Haxara: SB_LINEUP
Otnyuiena: SB ENDSCROLL

Haxara: SB_PAGEUP
Otnymena: SB. ENDSCROLL

Haxara: SB_ THUMBTRACK
OtnymieHa:

Haxara: SB_PAGEDOWN
Otnymena: SB_ ENDSCROLL

Haxara: SB_LINEDOWN
Otnymena: SB_ENDSCROLL

4
g start| Fhicros. | GEMSD.. | TJsenl .| g Contentd Y visual .| @BDEM..|[FISE0M | 5 747 Pu

Puc. 3.9 3nadyenus nuaeHTH(HUKATOPOB I TapaMeTpa wParam cooOmeHui
MOJIOCHI TPOKPYTKU

B moxymenrammun mo Windows ykaszaHo, 4TO MIianmee cioBo wParam MoxeT Takxke ObITh paBHo SB_TOP wmm
SB BOTTOM. Ono moka3bIBaeT, 4TO I0JIOCa MPOKPYTKH ObLIa IepeBe/ieHa B CBOE MAaKCHMAaJbHOE WIM MHHHMAJEHOE
nojioxxkeHre. OfHAKO, BbI HUKOTJA HE IMOJYYUTE STH 3HAUEHHsS JUIS TIOJIOCHI MPOKPYTKH, CO3/aHHOW B OKHE Ballero
TIPUIIOKECHUSL.

Oo6paborka coodmennii SB THUMBTRACK wu SB THUMBPOSITION Becbma mnpobnematnuna. Ecimu B
yCTaHaBIIMBaeTe OOJBIION JHMana3oH IMOJIOCH! IPOKPYTKH, a IMOJIb30BaTeNb OBICTPO IepeMelIaeT OeryHOK II0 MOJoce, TO
Windows ornpaBuT Bamel OKOHHOH QyHKkuuM MHOXecTBo coobmennii SB THUMBTRACK. Bama nporpamma
CTOJIKHETCSI ¢ mpobiemolt 00paboTkm 3THX cooOmenuit. I1o 310l npuunHe B GoibmMHCTBE npuioxeHnid Windows str
COO0OIIIEHNs] HTHOPHUPYIOTCS, a ACHCTBUS NPEANPHUHUMAIOTCS TOJIbKO mpu noxydennu coodbmenuss SB. THUMBPOSITION,
KOTOpPOE 03HA4YaeT, YTO OETYHOK OCTABIICH B IIOKOE.

OnHako, eciM y Bac €CTh BO3MOXKHOCTH OBICTPO OOHOBIISITH COAEPKHMOE HKpaHa, Bl MOXKETE 3aXOTETh BKIIOYHUTH B
mporpammy o6pabotky coobmennit SB. THUMBTRACK. Ho 3naiiTe, 9To Te MmOIB30BaTENH, KOTOPHIE OOHApyKaT, 4To
Ballla MporpaMMa MIHOBEHHO pearupyer Ha MepeMelieHre OeryHKa IO MOJIOCe MPOKPYTKH, HECOMHEHHO OYIyT HBITAThCs
JIBUT'aTh €r0 KaK MOJKHO ObICTpee, YTOOBI MOHAOMIOAATh, CMOXKET JIM IIPOrpaMMa OTCIETUTh 3TO IBIKEHHE — U OHHU OyIyT
HECKa3aHHO YJIOBJIETBOPEHBI, €CJIU 3TOTO HE MPOHU30H/IeT.

MpokpyTtka B nporpamme SYSMETS

Hocrarouno oObsicHenuit. Camoe BpeMst UCIIONIB30BaTh 3TOT MaTepuai Ha npakTuke. [lapaiite HauHeM ¢ npoctoro. Haunem
MBI C BEPTUKAIBHOW NPOKPYTKH, IOCKOJIBKY TpeOyeTcs OHa ropasfo uamie. | Opu3oHTaibHas MPOKPYTKA MOMKET
nopoxnaate. SYSMETS2 npencrasnena Ha puc. 3.10.

OO6HoBneHHbI Be30B GyHKIMH CreateWindow no06aBisier BepTHKAIBHYIO IIOJIOCY MPOKPYTKH K OKHY, Oiaromaps
BKITIOUEHHIO B ONMCaHNe CTHIIS okHa B CreateWindow nnenrnpukatopa WS_VSCROLL:

W5_OVERLAPPEDW NDON | W5_VSCROLL
SYSMETS2.MAK

sysnet s2. exe : sysnets2. obj
$(LINKER) $(QU FLAGS) - QUT: sysnets2.exe sysnets2.obj $(GQUJ LI BS)

sysnets2.0bj : sysnets2.c sysnets.h
$(O0) $(CFLAGS) sysnets2.c



SYSMETS2.C

SYSMETS2. C -- System Metrics Display Program No. 2
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <string. h>
#i ncl ude "sysnets. h"

LRESULT CALLBACK WhdProc( HWAD, U NT, WPARAM LPARAM;

int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nstance, PSTR szOndLine, int i GhdShow)
{

static char szAppName[] = "SysMets2";

HWD hwnd;

M5G nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. chd sExtra =0;

wndcl ass. chWwhdExtra =0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCursor (NULL, | DC _ARROW;
wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszd assNanme = szAppNang;

wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow(
szAppNane,
"Get System Metrics No. 2",
W5_OVERLAPPEDW NDOWNV | W5 VSCROLL,
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL

)

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))

{
Transl at eMessage( &1sQ) ;

Di spat chMessage( &1sQ) ;
}

return nmsg. wPar am

LRESULT CALLBACK WidProc( HVWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am

{
static int cxChar, cxCaps, cyChar, cydient, iVscroll Pos;

char szBuf fer[10];
HDC hdc;
int i,y

PAI NTSTRUCT ps;
TEXTMETRIC tm
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switch(i Msg)
{
case WM CREATE :
hdc = Get DQ( hwnd) ;

Cet Text Metri cs(hdc,

&m;

cxChar = tmtmAveChar Wdt h;
cxCaps =(tmtnPitchAndFamly &1 ? 3 : 2) * cxChar / 2;
cyChar = tmtnhHei ght + tmtnExternal Leadi ng;

Rel easeDC( hwnd, hdc);

Set Scr ol | Range( hwnd,
Set Scrol | Pos  (hwnd,

return O;

case WM S| ZE :

SB_VERT,
SB_VERT,

cydient = HWRD(I Param;

return O;

case WM VSCRCLL :

swi t ch( LONORD( wPar anj )

{

case SB LI NEUP :
i Vscrol | Pos
br eak;

case SB LI NEDOM :
i Vscrol | Pos
br eak;

case SB PAGEWP :
i Vscrol | Pos
br eak;

case SB _PAGEDOM :
i Vscrol | Pos
br eak;

1l
L

+= 1;

0, NUMLINES, FALSE);
iVscrol | Pos, TRUE);

-=cydient / cyChar;

+= cydient / cyChar;

case SB THUVBPCSI Tl ON :
i Vscrol |l Pos = H WORD(wPar anj ;

br eak;

def aul t
br eak;

}

iVscroll Pos = max(0, mn(iVscrollPos, NUMINES));

if (iVscrollPos != GetScroll Pos(hwnd, SB VERT))

{

Set Scrol | Pos(hwnd, SB VERT, i Vscroll Pos, TRUE);
I nval i dat eRect (hwnd, NULL, TRUE);

}

return O;

case WM PAI NT :

hdc = Begi nPai nt (hwnd, &ps);

for(i = 0; i < NUMINES, i++)

{

y = cyChar *(1 - iVscrollPos +i);

Text Qut (
hdc,

cxChar,

\
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sysnetrics[i].szLabel,
strlen(sysnetrics[i].szLabel)

K

Text Qut (
hdc, cxChar + 22 * cxCaps, Vv,
sysnetrics[i].szDesc,
strlen(sysnetrics[i].szDesc)

)s

Set Text Align(hdc, TARGHT | TA TOP);

Text Qut (
hdc, cxChar + 22 * cxCaps + 40 * cxChar, v,
szBuffer,
wsprintf(
szBuffer, "9%d",
Cet SystemMetrics(sysmetrics[i].ilndex)

K

Set Text Ali gn(hdc, TA LEFT | TA TCP);

EndPai nt (hwnd, &ps);
return O;

case WM DESTROY :
Post Qui t Message(0) ;
return O;

return Def WndowProc(hwnd, i Msg, wParam | Paran;

Puc. 3.10 TIporpamma SYSMETS2

K oxonnoii mponienype WndProc no0aBisioTcs OBE CTPOKH I YCTAHOBKH JHAna3oHa M TOJIOKEHHUS BEPTHUKAILHOM
MIOJIOCHI IPOKPYTKH BO Bpemst 0bpabdotku coodbmennss WM _CREATE:

Set Scrol | Range(hwnd, SB_VERT, 0, NUM.INES, FALSE);
Set Scrol | Pass(hwnd, SB_VERT, i Vscroll Pos, TRUE);

Crpykrypa sysmetrics conepxkut NUMLINES cTpok TekcTa, MO3TOMY TpaHUIIBl IUAna3oHa TIOJOCH TPOKPYTKH
ycranaenuBaetcs oT 0 7o NUMLINES. Kaxxaoe nonoxeHnue nojaochl MPOKPYTKH COOTBETCTBYET CTPOKE TEKCTa B BEPXHEH
gyactu paboueii obmactu. Eciiu OeryHOK mOJ0CHI MPOKPYTKH HAXOAUTCS B MOI0KeHNH 0, TO B OKHE CBEPXY OCTACTCS MyCTast
ctpoka. Ilpu yBemMueHHH 3HAYCHHS, ONPEACISIONICTO MOJOXKCHUE IMOJIOCHI MPOKPYTKH, MyTEM IepeMelIcHus OeryHKa
BHU3, TEKCT OyIeT MmomHUMaThcsa. Ecim mojokeHue OEryHKa IOJIOCH TPOKPYTKHA HAXOMUTCS B KpailHEM HIDKHEM
MOJIOXKECHUY TTOJIOCKI, TO TIOCIIEIHSS CTPOKA TEKCTa HAXOIUTCS Ha CAaMOM BepXy padodeii 00acTu OKHa.

Jnsa ynpommenus o6padotku coobmernit WM VSCROLL cratndeckas nepeMeHHasi ¢ UMeHeM iVscrollPos onpenensercs
BHYTPH OKOHHOW mpomenypsl WndProc. DTa TiepeMeHHas COOTBETCTBYET TEKYIIEMY IIOJIOKEHHIO OETyHKa MOJIOCHI
npokpyTku. Uro kacaercs coobmenuii SB_LINEUP u SB_LINEDOWN, T0 BCe, 4TO HY)XHO CHeNaTh, 3TO H3MEHUTH
nojioxenne nmpokpyTku Ha 1. [Ipu momydyennn coobmennit SB PAGEUP u SB. PAGEDOWN mnosBisieTcss BO3MOXKXHOCTb
MepeMenaTh TEKCT OCTPaHUYHO (BepHee "TI0dKpaHHO'"), MITH, YTO TO XKE CaMOe, U3MEHATH TOJI0KEHUE TIOJIOCH TIPOKPYTKH
Ha BenmumHy, paBHyIo cyClient nemennyio Ha cyChar. Jnms SB_THUMBPOSITION HoBoe momoxxeHne OeryHka
omnpezensercs crapmmM ciaoBoM wParam. Coobmenus SB. ENDSCROLL nu SB. THUMBTRACK wurnopupyrorcs.

3arem mapametp iVscrollPos ycTaHaBIMBAcTCS C KCIIONB30BAHUEM MAaKPOCOB min W max, YTOOBl TapaHTHPOBATh, YTO
3HAYCHUC MapamMeTpa OyIeT HAaXOAUTHCS MEXKIY MUHHMAaIbHBIM M MaKCHMAaJbHBIM 3HAYCHUSIMH Juama3oHa. Ecim
MOJIOXKCHUE TIPOKPYTKH H3MEHWIOCh, OHO OOHOBISIETCS C moMoInblo (yHKuuu SetScrollPos ¥ Bce OKHO JenaeTcs
HEJICHCTBUTENBHBIM ITyTEM BBI30Ba InvalidateRect.

IIpn Bb3oBe ¢ynkumu InvalidateRect BwipabatbiBaetcst coobmenne WM PAINT. Korma wucxomnas mnporpamma
SYSMETS1 o6pabatsBana coobmenne WM_PAINT, koopanHata y s KaXIOW CTPOKH PaCCUMTHIBAIACH CIETYIOIIHM
obpazom:
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cyChar *(1 + i)
B SYSMETS?2 sTa popmyra BRITISIANT Tak:
cyChar *(1 - iVscrollPos +i)

[uxn no npexxaemy BeiBoautT Ha 93kpaH NUMLINES crpoxk TekcTa, HO Ut 3HaueHuit napamerpa iVscrollPos ot 2 u Beile,
LUKJ HAYMHAET BBIBOJWTH CTPOKH 3a MpPEAEIaMH BEpXHEH rpaHuibl pabodeil odmactu. ITockonbKy CTpOKHM HaxoasaTcs 3a
npeaenamu padodeit oomacti, Windows 3TH CTpOKH Ha SKpaH HE BBIBOJIUT.

Bam yxe rOBOpWIIOCH, YTO MbI HAQ4YHEM C MPOCTOH mporpammbl. OHa JOCTATOYHO HEIKOHOMHUYHA U HedddexTrBHA. B
TATBHEHIIIEM MBI €€ MOIUQUIMpPYeM, HO CHadasia pazdepeMcs ¢ TeM, Kak OOHOBHUTH paboduyro 00acTh MOcae COOOIICHHS
WM_VSCROLL.

CTpyKkTypupoOBaHMe Ballen NnporpaMmmbl AN pUcoBaHUsA

Oxonnas mpomenypa B SYSMETS2 He mepepucoBbsiBacT pabodyio o0yiacTh mocie 00paOdOTKH COOOIIEHHUS ITOJIOCHI
NPOKpYTKH. BMmecto storo ona Bb3biBaeT ¢GyHKuMIO [nvalidateRect nnsi toro, 4toObl crenarb pabodyio o0nactb
HeehcTBUTENFHOU. D10 3acTaBiser Windows nomectuth coobmenne WM_PAINT B ouepenp cooOmeHuMI.

Bouto Gl xopomo opranuzoBaTh Banry Windows-porpaMMmy TakuMm 00pa3oM, 4TOOBI BCe JACHCTBHS IO IEPEPHCOBKE
paboueli 30HBI OKHA OCYIIECTBILUIHCH B oTBeT Ha coobmenne WM _PAINT. Ilockoibky Bamra mporpamMma J0JDKHA OBITH
TOTOBa IEPEepPHCOBaTh BCKO pabodyr0 OOJACTh OKHA B JrOOOE BpeMms Mo moimydeHuu cooOmenus WM _PAINT, Baw,
BEPOSITHO, CIEAYET MPOCTO MPOLYyOIMPOBATE COOTBETCTBYIONIUN KO B APYTUX PHCYIOMINX YaCTSAX HPOTPaMMBIL.

Bragane BBl MOXeTE BO3MYTHTBHCA IO IOBOAY 3TOTO BBICKA3bIBAHMS, MOCKOJIBKY 3TO TaK HEMOXOXe HAa HOPMAaIbHOE
nporpammupoBanue s PC. Henp3s oTpumarts, 4To MHOTJA PHCOBAHME B OTBET Ha Apyrue, oTiuaHsle oT WM PAINT
coobmenust ropazno Oomnee ymoono. (Ilporpamma KEYLOOK B rnmaBe 5 — wmMeHHO Takoil mpumep). Ho Bo MHOrmX
CITydasix 3TO MPOCTO He HY)KHO, U, TIOCKOJIBKY BHI TETIEPh CIICIIHAJIICT B 001acTH cOOpa Bcel HeOOXOIMMOM ISl pUCOBAHUA
nHpopManuu B oTBeT Ha coobmenne WM PAINT, Bbl HomKHBI OBITH JOBOJBHBI pe3ylbTaTaMi cBoeil pabotel. OmHAaKo,
Baleil nporpamme yacto OyneT HeoOX0AUMO MepepUcoBaTh TOJIBKO OTAEIBbHYIO 00IacTh 9KpaHa Ipu 00paboTke Apyroro,
omimaHoro ot WM_PAINT cooGmennst. B takom ciyqae craHoButcst ymoOHO# ¢ynkuus InvalidateRect. Bl Moxere
UCIIONIB30BaTh €€, YTOOBI JIeNIaTh HeleHCTBUTEILHBIMU KOHKPETHBIE MTPSMOYTONIBHBIE 30HBI paboyeii 0bacTi mim pabouyro
00J1acTh B LIEJIOM.

Jnsi HEeKOTOpHIX TPHIOKEHHH MOXKET OKa3aThCs HEJOCTaTOYHBIM IIPOCTO IOMETHUTh HEKOTOpHIE 30HBI OKHAa Kak
HenecTBUTeNbHBIE s BhIpaOboTku cooOmennss WM PAINT. Ilocne BeoBa ¢ynkimu InvalidateRect, Windows
momertaer coobmenne WM_PAINT B ouepens cooOmieHnii, 1 OKOHHas IPOLEAypa B KOHIIE KOHIIOB €ro o0pabaThIBaeT.
Opnnako, Windows o6parmaercst ¢ coodmennsiMu WM_PAINT kak ¢ cooOmeHIsIMH, IMEIOITIMH HaNMEHBIINH TIPHOPHTET,
MO03TOMY, €CJIM B CHCTEME IPOUCXOJMT MHOKECTBO KaKUX-TO COOBITHH, TO 3TH COOBITHS MOTYT HPOU3OWUTH JI0 TOTO, KaK
OKOHHas npornenypa norydut coobmenuss WM _PAINT. Kaxnsiit u3 Bac BUAeN B MporpaMMax IycTele Oemble "mbIps”,
TMOSIBJIAIONINECS Ha MECTE OKOH JIHAJIora.

Ecnm BBI X0THTE HEMEIJICHHO OOHOBHTH HEJACHCTBUTEILHYIO 00JIaCTh, BBl MOXKETe TIocie Bbi3oBa GyHkuuu InvalidateRect
BeI3Bath UpdateWindow:

Updat eW ndow( hwnd) ;

Br1zoB UpdateWindow npuBOANT K HEMEIJICHHOMY BBI30BY OKOHHOH mporeaypsl ¢ coobmenuem WM PAINT B ciyudae,
€CJIH CYIIECTBYET KaKas-JIn0O HeIeHCTBUTENbHAs 30Ha B paboueit obOnactm okHa. (Ecim Bes pabouas o0iacthb
JNeHCTBUTEIbHA, BBI30BA OKOHHON mpouexypbl He mpomsoiiner.) Takme coobmenms WM PAINT mmmytor ouepenp
coobmennii. OkOHHas Tpoleaypa BbI3bBaeTcs mpsiMo w3 Windows. Ilocnme TOro kak OKOHHasl MPOIEAypa 3aBepIiaeT
MIEPEPHUCOBKY, OHA 3aKaHYMBACT CBOIO pabory, 1 Windows BO3BpaIacT ymnpapicHHE B MPOrpaMMy Ha CICAYIOIIYIO MOCTe
Bb13oBa Update Window WHCTPYKIHIO.

3amerbre, uto UpdateWindow — 5T0 Ta ke camas (QyHKLHs, KOTOpas HCHoib3oBanach B WinMain nnst BBIpaOOTKH
mepBoro cooOmenns WM _PAINT. Ilpu co3ganuu oOkHa Bcsg pabodas oOO0JIacTh SBISAETCS HENCHCTBUTCIBHOM.
UpdateWindow 3actaBisieT OKOHHYIO IPOLEIypy EpeprCcOBaTh €e.

CospgaHue ynydlieHHOW NPOKPYTKU

[Mockonbky nporpamma SYSMETS2 cimmikom Head(exTHBHA, Kak MOJAENb Ul MOBTOPEHHS €€ B JIPyrHX Hporpammax,
napaiite Momupuiupyem ee. SYSMETS3 — Hama okoHdatenbHast Bepcus mporpamMmbl SYSMETS atoif rmaBel —
rmokasana Ha puc. 3.11. B aToli Bepcun no00aBieHa TOPU3OHTAIBHAS TOJIOCA MPOKPYTKH ISl MPOKPYTKH padodeit obmacTu
BIIEBO W BIIPaBO, U TIEpEPUCOBKa paboueii 00acTi opranuzoBana 6osee 3¢ (HeKTUBHO.

SYSMETS3.MAK

# SYSMETS3. MAK nake file



sysnets3. exe : sysnets3. obj
$(LINKER) $( QU FLAGS) -QUT: sysnet s3. exe sysnets3. obj $( QU LI BS)

sysnets3.obj : sysnets3.c sysnets.h
$(CO) $(CFLAGS) sysnets3.c

SYSMETS3.C

SYSMETS3. C -- System Metrics D splay Program No. 3
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude "sysnets. h"

LRESULT CALLBACK WidProc(HWAD, Ul NT, WPARAM LPARAM) ;

int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nstance, PSTR szOndLine, int i GhdShow)
{

static char szAppNarme[] = "SysMets3";

HWD hwnd;

M5G M8 g,

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. chd sExtra =0;

wndcl ass. cbWhdExt r a = 0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCur sor (NULL, | DC_ARROW;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszd assNanme = szAppNang;
wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow(
szAppNane,
"CGet System Metrics No. 3",
W5_OVERLAPPEDW NDON | W5 VSCROLL | W5 _HSCROLL,
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL

)i

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message(&nsg, NULL, 0, 0))

{
Transl at eMessage( &1sQ) ;

Di spat chMessage( &nsg) ;
}

return nsg. wPar am

LRESULT CALLBACK WidProc( WD hwnd, U NT i Msg, WPARAM wPar am) LPARAM | Par am)

static int cxChar, cxCaps, cyChar, cxQient, cydient, iMwxWdth,
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iVscrol |l Pos, iVscroll Max, iHscrollPos, iHscroll Max;

char szBuffer[10];
HDC hdc;
int i, X, y, iPaintBeg, iPaintEnd, iVscrolllnc, iHscrolllnc;

PAI NTSTRUCT ps;
TEXTMETRIC tm

swi tch(i Msg)
{
case WM CREATE :
hdc = Get DO hwnd) ;

Get Text Metri cs(hdc, &

n;

cxChar = tmt mAveChar Wdt h;
cxCaps = (tmtnPitchAndFamly &1 ? 3 : 2) * cxChar / 2
cyChar = tmtnhHei ght + tmtnExternal Leadi ng;

Rel easeDC( hwnd, hdc);

i MaxWdth = 40 * cxChar + 22 * cxCaps;

return O;

case WM S| ZE :

cxdient = LONORD(| Param ;
cydient = HWRDI Param;

iVscroll Max = max(0, NUMLINES + 2 - cydient / cyChar);
iVscroll Pos = mn(iVscroll Pos, iVscroll Max);

Set Scrol | Range(hwnd, SB VERT, 0, iVscroll Max, FALSE);
Set Scrol | Pos(hwnd, SB_VERT, i Vscroll Pos, TRUE);

i Hscrol | Max

max(0, 2 +(i MaxWdth - cxdient) / cxChar);

i Hscroll Pos = mn(iHscroll Pos, iHscroll Max);

Set Scrol | Range(hwnd, SB HORZ, 0O, iHscroll Max, FALSE);
Set Scrol | Pos(hwnd, SB HORZ, iHscroll Pos, TRUE);

return O;

case WM VSCROLL :

swi t ch( LONORD( wPar anj )

{

case SB TCP :
iVscrolllnc =
br eak;

case SB BOTTQM :
iVscrolllnc =
br eak;

case SB LI NEUP :
iVscrolllnc =
br eak;

case SB LI NEDOM :
iVscrolllnc =
br eak;

case SB PAGEWP :
iVscrolllnc =
br eak;

case SB_PAGEDOM :
iVscrolllnc =

-iVscroll Pos;

iVscrol |l Max - iVscroll Pos;

mn(-1, -cydient / cyChar);

max(1l, cydient / cyChar);



br eak;

case SB THUMBTRAXK :
i VscrollInc = HWXRD(wParan) - iVscroll Pos;

br eak;
def aul t
iVscrolllnc = 0;
}
iVscrolllnc = max(
-iVscroll Pos,
m n(i Vscrolllnc, iVscroll Max - iVscroll Pos)
)i
if (iVvscrolllnc !'= 0)
{
i Vscroll Pos += iVscrolllnc;
Scrol | Wndow hwnd, 0, -cyChar * iVscrolllnc, NULL, NULL);
Set Scrol | Pos(hwnd, SB VERT, iVscrollPos, TRUE);
Updat eW ndow( hwnd) ;
}
return O;

case WM HSCROLL :

swi t ch( LONDRD( wPar am) )

{

case SB LI NEUP :
i Hscrolllnc = -1,
br eak;

case SB LI NEDOM :
i Hscrolllnc = 1,
br eak;

case SB PAGEUP :
i Hscrolllnc = -8;
br eak;

case SB PAGEDOM :
iHscrolllnc = 8§;
br eak;

case SB THUMBPCSI TI ON :
i HscrollInc = HWXRD(wParan) - iHscroll Pos;

br eak;
def aul t
iHscrolllnc = 0;
}
iHscrollInc = max(
-i Hscroll Pos,
m n(i Hscrol lInc, iHscroll Max - iHscroll Pos)
)i
if (iHscrolllnc !'= 0)
{
i Hscrol | Pos += i Hscrolllnc;
Scrol | Wndow hwnd, -cxChar * iHscrolllnc, 0, NULL, NULL);
Set Scrol | Pos(hwnd, SB HORZ, iHscrollPos, TRUE);
}
return O;

case WM PAINT :
hdc = Begi nPai nt (hwnd, &ps);
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i Pai nt Beg = max(0, iVscrollPos + ps.rcPaint.top / cyChar - 1);
i Pai nt End = m n(NUMLI NES, iVscroll Pos + ps.rcPaint.bottom/ cyChar);

for(i = iPaintBeg; i < iPaintEnd; i++)
{
x = cxChar *(1 - iHscrollPos);
y = cyChar *(1 - iVscrollPos +i);

Text Qut (
hdc, x, v,
sysnetrics[i].szLabel,
strlen(sysmetrics[i].szlLabel)

)

Text Qut (
hdc, x + 22 * cxCaps, Vv,
sysmnetrics[i].szDesc,
strlen(sysnetrics[i].szDesc)

)i
Set Text Align(hdc, TA RGHT | TA TOP);

Text Qut (
hdc, x + 22 * cxCaps + 40 * cxChar, v,
szBuffer,
wsprintf(
szBuffer, "9%d",
Get Systenietrics(sysnetrics[i].ilndex)

)
Set Text Ali gn(hdc, TA LEFT | TA TCP);
EndPai nt (hwnd, &ps);
return O;
case WM DESTROY :

Post Qui t Message(0) ;
return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;

Puc. 3.11 IIporpamma SYSMETS3

Janee paccMmarpuBatoTcs yimydmeHus B mporpamme SYSMETS3 u 1o, Kak OHH pealTu30BaHbI B IPOTpaMMe:

Bbl He MOXeTe MPOKPYYHBATh SKPaH TaK, YTOOBI MOCIEAHSS CTPOKA OKa3ajach Ha CaMOM BepXy padoueil 30HbI
okHa. [Ipoliecc MPOKPYTKH MPOIOIIKAETCS TOJBKO JI0 TOSBICHHUS MOCJIEIHEH CTPOKM TEKCTa B HIDKHEH 4acTH
paboueit obmactu. [l 3TOrO0 HEOOXOAUMO, YTOOBI IPOrpaMMa pacCUUTaIa HOBBIA AWAINA30H IOJOCHI TPOKPYTKH
(m, BO3MOXXHO, HOBOE TMOJOXEHHE OeryHka) mpu obOpabotke coobmennss WM _SIZE. Jlornmka WM _SIZE
BEIUMCIIACT JMAMAa30H IMOJIOCH MPOKPYTKH Ha OCHOBE YMCIIA CTPOK TEKCTa U pa3Mmepa paboueii obmactu. Takoit
MOJIXO/I TIPUBOJUT K YMEHBIICHHUIO JAHANa30Ha — HEOOXOJUMO TOJIEKO MOJIYYUTh BO3MOXKHOCTh BHOBH YBHJICTH
TEKCT, OKa3aBIIHICS BHE pabovell 00JIacTH.

DTO pelIeHue AaeT WHTEPECHBIA pe3ynbTaT. [IpeArmonokuM, 4to pabodas oOJacTh OKHA JOCTATOYHO BEJHKA,
YTOOBI BEIBECTH Ha 3KPaH BECh TEKCT, BKJIFOUAs BEPXHHUU W HIDKHUW OTCTYIBL. B TakoMm ciydae, 1 MUHUMABEHOE U
MaKCHUMaJIbHOE TIOJIOKCHHE TUala3oHa TMOJOCH MPOKpYTKH OymyT paBHbl 0. UTo c 3TON mMHpOpMamueid Oymer
nenate Windows? OHa ymanuT IMOJIOCY MPOKPYTKU W3 okHa! OHa Ooibllie He HyXHA. AHAJOTHYHO TOydaeTcs,
ecnu pabodas 007acTh AOCTATOYHO MIMPOKA IS BBIBOJIA TEKCTA CO CTPOKOH B 60 3HAKOB, TOT/Ia TOPU3OHTAIHHAS
M0JI0Ca TPOKPYTKHU HE TOSIBISIETCS HA SKPaHe.
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e Jlns KaJ0ro JEHCTBHUS C MOJOCOM NPOKPYTKHM CHAdasla PacCUMTHIBACTCS MPHUPALIEHHE €€ TeKYIIeH MO3UIMU Ipu
obpabotke coodmennii WM_VSCROLL 1 WM_HSCROLL. 3T0 3HaueHue 3aTeM HCHONB3YETCS Ul IPOKPYTKU
AMEIOIIETOCST B OKHE COACPXKHMOTO C TOMONIbI0 BbI3oBa (yHKIMH ScrollWindow. Ota QyHKIUS HMeeT
cIenyromui popMar:

Scrol | Wndow hwnd, xInc, ylnc, pRect, pdipRect);

3uavenus x/nc u ylnc 3anaor BennunHy NpokpyTku B mukcemsix. B SYSMETS3 3nauenust pRect u pClipRect
ycranaBmuBatotcss B NULL juist ykazaHusi, 4To HEOOXOIMMO INPOKPY4YHBaTh BCIO padouyio obmact. Windows
JieTIaeT HeleHCTBUTENBHBIM IIPSIMOYTOJIBHYIO 30HY paboueil 00macTu, OTKphIBAEMYIO ONepanueid MpoKpyTK. JTo
npuBoAUT K Bbytade coodmenuss WM _PAINT. InvalidateRect Gonbine He HyxHa. (OTMEThTEe, 4TO (QYHKIHSA
ScrollWindow ne sBnsercs nponeaypoit GDI, mockonbky eif He Hy)XeH omucarellb KOHTEKCTa YCTPOMcTBa. DTO
onHa u3 HeMHOruX (QyHKIMA Windows, KoTopas MeHsieT BUJ paboueii o0JacTH OKHA, HE SABJSACH (QYHKIUSAMHU
GDL.)

e O6paborunk coobmennst WM_PAINT Tteneps onpenenseT, Kakue CTPOKH HaXOSITCS BHYTPU HEeleHCTBUTEIHLHOTO
MPSIMOYTOJIbHUKA M BBIBOJUT TOJIBKO 3TU CTPOKH. OH JIeNaeT 3TO MyTeM aHalIn3a KOOPAUHAT BEPXHEH M HIDKHEH
TpaHUll HeIeHCTBUTENBHOIO MpsIMOYyronbHUKa, xpaHsamuxcs B cTpykrype PAINTSTRUCT. Ilporpamma pucyer
TOJIBKO T€ CTPOKH TEKCTa, KOTOPbIE HaXOJSTCS BHYTPU HENCHCTBUTEIBHOTO IPSIMOYTOJIBHHUKA. VICXOMHBIH TEKCT
MpOTpaMMEI 0oJiee CII0KEH, HO OHa paboTaeT ropasno ObICTpee.

e [lockomeky coobmennss WM PAINT cramm oOpaGateiBathesi ObICTpee, Temepb, OYEBHIHO, €CTh CMBICI
obpabarsiBath B SYSMETS3 neticteuss SB. THUMBTRACK st coobuiennit WM. VSCROLL. Panee nporpamma
urnopupoBaia coobuieHnss SB THUMBTRACK (koTopsle mOCBUIAIOTCS, KOTJa IOJB30BATENb II€PEMEINacT
OETyHOK TIOJIOCHI TIPOKPYTKH), a pearupoBaia Toibko Ha coobmenns SB THUMBPOSITION, xotopsie
MOCBUTAIOTCS, KOTJa IIOJIb30BaTeNb Npekpamaer nepememenne OeryHka. Coobmenne WM _VSCROLL Takxke
MIPUBOIUT K BbI3OBY PyHKIMK UpdateWindow nns HememiaeHHOTro oOHOBICHUsT pabodeil obnacti okHa. Korma B
nepemernaere OETyHOK M0 BEPTHKAILHOM mosoce pokpyTku, SYSMETS3 HenpepbIBHO MPOKPYUHUBAET U OOHOBIISIET
pabouyro obmactb. BaM caMum mpeasiaraetcsi pemuTh, HACKOJIbKO ObIcTpo padotaer SYSMETS3 (u Windows), u
HACKOJIBKO OIIPaBJIaHHBI BHECEHHBIC U3MEHEHUS.

MHe He HPaBUTCA NOJ1b30BaTbCA MbILWbIO

B nepBoe Bpems cymiectBoBaHus Windows JOBOJEHO MHOTHE IOJIB30BATENH IMBITAJINCH HE IOJIb30BAThCS MbIIbi0. Ha
camoM Jnene B camoid Windows (1 Bo MHOrux mporpammax s Windows) Mbiib He TpeOoBasiack. XOTS CErofHs, B
OCHOBHOM, NEpPCOHAJIbHBIC KOMITBIOTEPHI 0€3 MBIIIM YIUIM B IPOIIIOE BMECTE C MOHOXPOMHBIMH JHCIUICSIMH U
MaTpUYHBIMH TIPUHTEPAMH, BaM IO-TIPEKHEMY pPEKOMEHJAyeTcs IHcaTh IpOTrpaMMbl, TIAe Obl JEHCTBHS MBIMIN
JIyOJIMpOBAIIMCH C IMTOMOIIBIO KJIABHATYpPHl. DTO OCOOEHHO OYEBHIHO JUIS TaKUX (YHIAMEHTAIBHBIX CPE/ICTB, KaK IIOJIOCHI
IPOKPYTKH, TeM OoJiee, YTO B HAIINX KIaBHATypax MMEEeTCs Lelblii Habop KIIaBHII, YIPABIIONMX ABIKEHHEM Kypcopa,
KOTOPBIE JIOJDKHBI BEIIIONHATE TE K€ OIIEPaLUH.

B rmaBe 5 BbI y3HaeTe, Kak HCIOJB30BaTh KIABUATYpPY M Kak J00aBHUThH B Ballly mporpammy uHrepdeiic kinaBuatypbl. Bei
takke yBuaute, uto SYSMETS3 obpabatsiBaer coobmenns WM_VSCROLL, xorma mianmiee cioBo B wParam paBHO
SB TOP u SB BOTTOM. Vxe yHOMHHAJIOCh, YTO OKOHHAas IpOLEAypa HE IOIy4aeT 3TH COOOIICHHS OT IOJIOC
MPOKPYTKH, MOATOMY JJIsl AaHHOTO CJydasl 3TH KoJbl M3nuinHu. Koria Mbl B IilaBe 5 BepHeMCsl K 9TOi Mporpamme, Bbl
YBHUIUTE CMBIC] BO BKIFOUCHUH B IPOTPAMMY JTHX JCHCTBUI.






lmaBa4 [naBHoOe o rpacuke

I'padmueckuit uaTepdetic ycrpoiictBa (GDI) — momcuctema Windows 95, oTBedaromias 3a oToOpakeHHE Tpaduku
(BKIIOYAsi TEKCT) Ha BHJCOTEPMHUHATIAaX W mpuHTepax. Kak MoxkHo moramatbes, GDI — od4eHb BakHasi KOMIIOHEHTa
Windows. He Tonpko mpuitoskeHusi, pazpadaTbiBaeMble BaMH, aKTUBHO HCIONIB3YIOT GDI mst oToOpaskeHus: nHpopMaIum,
HO 1 Windows cama o4eHb aKTUBHO HCIIOJIB3YET €T0 ISl OTOOpaKSHHS DJIEMEHTOB TI0JIb30BaTEIbCKOT0 HHTep(delica, TaKux
KaK MCHIO, MTOJIOCHI MTPOKPYTKH, 3HAYKH U KYPCOPHI MBIIITH.

BepositHo, porpamMuctsl, padoratomue ¢ MS DOS u panaumMu Bepcusivu Windows 1o nmpuHIuIy "nenaro, 4to xouy',
94acTO IOJIb30BAIMCH BO3MOXKHOCTBIO pabortate, MuHys GDI, u 3ammcbiBath HMH(QOpMAIMIO HEIOCPEICTBEHHO B
BUieoNaMsTh. [lokanyiicta, HUKOTAa HE MOMBINIIIHTE 00 3TOM. JTO MOXKET JOCTaBUTh BaM MHOTO T'OJIOBHOH 00w,
NpUBECTH K KOH(JIMKTaM ¢ ApyruMu mporpammamMu Windows 95, crmenmare Bamm HporpaMMbl HECOBMECTUMBIMH C
OyIyImMMH BEpCHSIMH OTIEPAIIIOHHON CHCTEMBI.

B oramune oT HEKOTOPHIX HOBBIX ocobeHHocTer Windows 95, GDI mpakTwdeckn He MEHSJICS ¢ caMoro Hadvana.
Buyrpenne Windows 1.0, B OCHOBHOM, COCTOsIJIa M3 TpeX OTUHAMHUYECKU Tonkiodaemblx oudmmorek, KERNEL (sapo —
00paboTka 3amad, yrnpaBieHHe MaMsAThio, (ainoBeiii BBO/BEIBOM), USER (uHTepdeiic nmoms3zosatens) u GDI. B Gonee
no3gaue Bepcun Windows OBLTH BKIIIOUEHBI JOTOJHUTENbHBIE (YHKIHOHAIBHBIE Bo3MokHOCTH GDI, coxpaHss B
OCHOBHOM COBMECTHMOCTD C CYIIECTBYIONTUMH MporpamMmamu, Ho ocHoBa GDI ocranachk 6e3 n3MeHEHHH.

Koneuno, nmonmnoe onmcanne GDI norpeboBano Ob1 otaenpHol kHuru. Ho 310 He Hamia 3amava. B aToif Ti1aBe Bam OyayT
JaHbl nocraroynble 3HaHUs 0 GDI anst moHMMaHMs mporpaMM M3 3TOM KHHTH, MCIIOJIB3YIOMINX IpaduKy, ¥, HEKOTOpas
Jpyras HHOpMaIHs, KOTOpasi MOXKET BaM OKa3aThCsl MOJIE3HOH.

KoHuenuua GDI

I'paduxka B 32-OutHoit Windows peammsyercs, B OCHOBHOM, (QYHKIUsAMH, SKcmoptupyembiMu u3 GDI32.DLL,
JMUHAMUYECKH TOJKIIOYaeMOl OHMOIMOTEKH, KOTOpas YacTO HWCIIONb3yeT 16-OMTHYIO JAMHAMHUYECKH ITOAKII0YAEMYIO
oubmorexy GDIEXE. (luHamuuecku mnonxiovyaemble OWMONMMOTEKM B paHHUX Bepcusix Windows wdamie uMenu
pacumpenue EXE, a ne DLL). Ot Moxynu oOpamaroTcss K pa3iuuHbIM (YHKIUSAM JIpaiiBepoB oToOpaxenus — DRV
(aiimy U1 BUIICOMOHHTOPOB M, BO3MOXKHO, K OJHOMY WM HeckosbkuM DRV ¢aitnmam apaiiBepoB NpuHTEpOB WHiIN
IUIOTTEPOB. BueoapaiiBep ocymecTBIseT OCTYN K annapaType BUACOMOHUTOpA WK npeodpasyet komanabl GDI B kojb
WJIM KOMaHJIbl, BOCIIPHHUMAEMbIE Pa3IMYHBIMK NPUHTEpaMH. Pa3Hble Bujeoamantepbl U NMPUHTEPHI TPEOYIOT pasIMuHBIX
(aiinos npaiiBepos.

ITockombky ¥ IBM PC coBMEeCTHMBIM KOMITHIOTEpAaM MOXKET OBITh TOJKIIOYEHO MHOYKECTBO Pa3IUYHBIX YCTPOMCTB
0TOOpaXkeHMsI, OTHOM M3 OCHOBHBIX 3amad GDI sBisiercs mojyiep)kka anmapaTtHo-He3aBucUMO# rpaduku. [IporpaMMer mis
Windows J0KHBI HOpMaabHO paboTaTh Ha JIFOOBIX TpadUuecKuX YCTPOMCTBAX OTOOPaKEHUS, KOTOPBIC TIOICPKHUBAIOTCS
Windows. GDI BemmomHsSeT 3Ty 3aAady, MPEIOCTaBIssi BO3MOXHOCTb OTICIHUTH BAaIld INPOTPAMMBI OT KOHKPETHBIX
XapaKTePUCTUK PA3IUIHBIX YCTPOHCTB OTOOPaKEHHS.

Bce rpaduueckne ycTpoiicTBa 0TOOpa)KCHHS IENATCS HA JBE OOJBINUX TPYIIBI PACTPOBBIC YCTPOHCTBA U BEKTOPHEIC
ycTpoiicTBa. BOJBIIMHCTBO YCTpOHCTB, moakimiodaeMbix k PC — pacTtpoBble yCTpOWCTBa, T.€. OHHU MPENCTABISIIOT
rpaduveckue 0o0pa3bl Kak MIa0JIOH TOYEK. JTa TPYIIA BKIIOYACT BUICOATANTEPHI, MATPUYHBIC MPHUHTEPHI U JIa3ePHEIC
OpUHTEPHL. [ pyIma BEKTOPHBIX YCTPOWCTB, OTOOPaXKAFOMINX TpaduuecKue 00pasbl ¢ HCIOIH30BAHUECM JIMHUI, B OCHOBHOM,
COCTOUT U3 IIOTTEPOB.

BONBIIMHCTBO TPAagUIMOHHBIX TPaQHUSCKHX MPOrpaMM padOTaeT WUCKIIOYHTEIEHO C BEKTOpPaMH. OTO 3HAYHT, 4TO
MporpaMMa, WCTOJB3YIOIas OJWH M3 TaKUX TpadUUIecKHX SI3BIKOB, a0CTparmpyercs OT OCOOCHHOCTEW 00O0pymOBaHMUS.
YcTpoiicTBO 0TOOpaKeHHUs OTIepUPYeT MUKCEISIME JUTS CO3/IaHus rpagudeckux 00pa3oB, TOTAa Kak MporpaMma IpH CBsI3H
¢ uHTepdeiicoM He HCmoNb3yeT moHsATHe mwmKcenss. Hecmotps Ha To, uto Windows GDI — 3To BBICOKOYpOBHEBas
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BCKTOpHAsA CUCTEMa PUCOBAHMS, OHA TAKKC MOKET MPUMCHATHCA U JJI1 OTHOCHUTCIIbHO HU3KOYPOBHCBLIX MaHI/IHyHHHI/Iﬁ C
IIMKCCIIIMU.

C oroit Toukm 3penus, Windows GDI 3T0 Takoil ke TpaaumMOHHBIA TpadudecKuii s3bIk, Kak C — S3BIK
nporpammupoBanusi. SI3eik C — XOpOIIO U3BECTEH CBOCH BBHICOKOW CTENEHBIO MEPEHOCHMOCTH OTHOCHTENIBHO Pa3HBIX
OTEpalMOHHBIX cucTeM U cpea. C Takke XOpOIIO HM3BECTEH TeM, YTO JaeT MPOrPaMMHCTY BO3MOXKHOCTH BBITIONHSTH
HHU3KOYPOBHEBbIE CHCTEMHbIE (DYHKIMH, YTO YaCTO HEAOCTYIHO B APYTMX SI3bIKAX MPOrPAMMHUPOBAHHS BBICOKOTO YPOBHS.
Taxke kak C HWHOTHA HA3BIBAIOT "acceMOJEpOM BBICOKOTO YpOBHs', Tak MOXHO cuurtath, uro GDI — »aro
BBICOKOYPOBHEBBIN HHTEp(deiic st anmnapaTHBIX CPEACTB rpaduKu.

Kak yxe ObUIO ckazaHO BbIIIe, IO yMOS4aHHIO Windows HCHONB3yeT CHCTEMY KOOPJMHAT, OCHOBAHHYIO Ha IMHKCEISX.
BoNBIIMHCTBO TPaJUIIMOHHBIX ITpapUIECKUX S3BIKOB MCHONIB3YIOT "BUPTYaJbHBIE" CHCTEMBI KOOPAMHAT, ¢ rpaHuiaMu 0 u
32767 mis TOPU3OHTANBHOM M BEPTHKAIBHOW ocel. XOTs HEKOTOpble TpaduuecKue SI3BIKM HE JAI0T BaM BO3MOXKHOCTH
UCIIONIB30BaTh IMHUKCEIBbHYIO0 cHcTeMy KkoopauHat, Windows GDI mosBonsier mpuMeHsTh 00€ CHCTEMBI (Takke Kak
JOTIOJIHUTENIFHBIE KOOpJIMHATHBIE CHUCTEMbl Ha 0Oa3e (U3MUECKMX eOWHHI u3MepeHus). Bbel Moxere paborath ¢
BUPTYaJIbHOM CHCTEMOH KOOpJAMHAT M aOCTparHpoBaTh Ballly IPOrpaMMy OT aIllaparypbl MM HCIOJIB30BAaTh CHCTEMY
KOOPJHMHAT yCTPONCTBA M MPUOIM3UTECS BIUIOTHYIO K ammapaType.

HekoTtopble MpoOrpaMMHCTBI JyMalOT, 4YTO KaK TOJbKO Ha4duHAaeTcss pabora B TEPMHUHAX IUKCEIEH, HapylraeTcs
anmapaTypHas He3aBUCHMOCTb. B riiaBe 3 Mbl y’e BUJIENH, YTO 3TO HE BCer/ia BEpHO. XUTPOCTh COCTOUT B UCTIOIb30BAHUU
TIMKCEJIeH B amnmapaTHO-HE3aBUCHUMBIX oOpa3ax. DTo Tpebyer, 4ToOBI s3BIK rpaduueckoro nHTepderica qaBaj mporpaMMe
BO3MOXKHOCTh OMPECIUTh AalapaTHbIe XapaKTEPUCTUKH YCTPOWCTBA M BBINOJHUTH COOTBETCTBYIOIEE COTIIACOBAHHE.
Hampumep, B mporpamMmme SYSMETS MBI ncnionib30Bajin pa3Mep CUMBOJIA CTaHAAPTHOTO CUCTEMHOTO MIPU(TA B MUKCEIAX
JUI pacdeTa MpoOeyoB B TEKCTE HAa dKpaHEe. DTOT MOAXOJ MO3BOIMI MpOrpaMMe paboTaTh HA Pa3IMYHBIX TUCIUICHHBIX
ajanTepax ¢ pa3HOH paspemaromieil CroCOOHOCTBIO, pa3MepaMu TeKcTa U Kod((GUIMEHTOM HUCKakeHHs. B 3Toil riaBe
OyIyT TOKa3aHbI APYTHE METOABI ONPEACICHUS Pa3MEPOB JIUCILIC.

Korgma-to pabora moxy Windows ¢ MOHOXpOMHBIM JAWCIUIeeM ObUTia HOpMOW. Jlake emne coBceM HENaBHO JUCILICH
MIEPEHOCHBIX KOMITBIOTEPOB OBLIH OTPaHUYCHBI OTTeHKaMu ceporo. [Toaromy GDI 611 pa3paboTan Tak, YTO MOXKHO IHCATh
porpaMmy, He 0eCroKosCh 10 MOBOAY IBeToB — Windows MOXeT mpeoOpa3oBaTh IBeTa B OTTEHKH ceporo. M ceromns
BHJICOMOHUTOPBI, UCTIONb3yeMble ¢ Windows 95, UMeIoT pa3inuyHbIe I[BETOBBIE BO3MOXKHOCTH (16 1BETOB, 256 1BETOB,
"moTHOIBETHBIE"), @ OOJBIIMHCTBO IOJIb30BaTEeH paOdOTAIOT ¢ MOHOXPOMHBIMH TPHUHTEpaMH. MOKHO TPUMEHSTHh 3TH
YCTPOWCTBA BCIIEMy0, HO Ballla MPOrpaMMa BIIOJHE CIOCOOHA OMPENeNUTh, CKOJIbKO IBETOB JOCTYIHO Ha KOHKPETHOM
JIMCIIIee, a 3aTeM HaWIIyqIIM 00pa3oM BOCIIOIb30BaThCS YCTPOHCTBOM.

EcTp BepoATHOCTH, YTO B TO camoe BpeMs Koraa Bl mumreTe mporpamMmbl Ha C M MacTepckd pemiaere MpoOIeMBbl
MIEPEHOCUMOCTH ¢ KOMITBIOTEpPa Ha KOMIIBIOTEP, B BallIy MporpamMmbl i Windows, eCTeCTBEHHO HEpeTHAMEPEHHO, OYIyT
BKITIOYCHBI aIlIapaTHO-3aBUCUMBIC ()ParMEHTHL. JTO YacTh IICHBI 32 TO, YTO BBl HE IIOJIHOCTHIO HW3OJHPOBAHBI OT
anmapatypsl. Mbl pacCMOTPUM HEKOTOPBIE U3 STUX allapaTHO-3aBUCUMBIX aCIIEKTOB B IAHHOM TJIaBe.

Taroke cnenyer ynoMsHyTb 00 orpanndenusx Windows GDI. GDI ve B cocTosiHum (B HacTosiIee BpeMsi) cIeaTh BCe, YTO
BBl MOJKETE MOXenaTh. HecMOTpst Ha TO, UTO CYIIECTBYET BOSMOXKHOCTh IIEpEMEICHHS TpaUUecKix 0OBEKTOB 110 3KpaHy,
GDI, B 0ocHOBHOM, cTaTuuecKas CUCTeMa 0TOOpakKeHHsI C OTPaHWYEHHOM OJIepKKoi aHnMarmu. B peammzanun Windows
95 GDI He obecnednBaeT TpPEeXMEPHBIX NPEACTABICHUH WJIM BO3MOXHOCTH BpalleHHs o0bekToB. Hampummep, mpu
PHUCOBaHHU 3JIIMIICA, €70 OCH JOJDKHBI OBITH MapajuieIbHBI TOPU30HTAIBHON U BEPTHKAIBHON ocsiM. HecMoTpst Ha TO, UTO
HEKOTOPbIE TpaUUECKHe SI3BIKM HCTIONB3YIOT YNCIIA C IIIABAIONIEH TOUKOW JUIA MPEACTaBICHNS BUPTYalbHBIX KOOPIHHAT,
Windows 95 w3 cooOpaxeHwid POU3BOIUTEILHOCTH BCETrIa UCIOJB3yeT |6-pa3psmHble 3HAKOBBIE TIIENble. IJTO
ocobernocts Windows 95. Windows NT momnepxuBaet 32-pa3psiaHple KOOPAHHATHI.

CtpykTtypa GDI

C rtouku 3penus nporpammucta GDI cOCTOMT M3 HECKONBKHX COTCH (DYHKIMU W HECKOJBKHX CBS3aHHBIX C HUMH THIIOB
JIAHHBIX, MaKpoCOB U CTPyKTyp. Ho mpexnie, 4em paccMarpuBaTh HEKOTOpbie M3 3THX (GYHKIMH NOAPOOHO, Cleayer
OCTaHOBUTHCS Ha 00mIel cTpykrype GDI .

Tunbl hyHKLMK

B ocnoBHOM, QyHKIIMH GDI MOTYT OBITH Pa30UTHI HA HECKOIBKO KPYITHBIX TPYIIL. DTO TPYIITEI HE UMEIOT YSTKUX TPAHUI] U
YaCTHYHO MEPEKPHIBAIOTCS. Bee OHM, TeM He MeHee, [IepeunCICHbI HIKeE:

*  Dyuxyuu, Komopwie NOIYUAIOM (UL CO30aioN) U 0CB0O0AHCOAIOM (UNU YHUUINOICAION) KOHMEKCI YCMPOoUCmad.
Kak yxe ykasplBajoch B I7laBe 3, BaM JUISl PUCOBAHUS HEOOXOIMM OIMCATENb KOHTEKCTa ycTpoicTBa. DyHKIMU
GetDC n ReleaseDC TO3BONISIIOT BaM CIENaTh 3TO BHYTPH OOpaOOTYMKOB COOOIIECHHWH, OTJIMYHBIX OT
WM_PAINT. ®yukunu BeginPaint n EndPaint (XoTsl TeXHUYeCKH — 3T0 yacTh nojacucreMbl USER B Windows)
UCTIONB3YIOTCsL B Tesie obOpaborumka coobmennss WM _PAINT s pucoBanmsi. Hekotopsle npyrue QyHKIwmH,
OTHOCSIIIIHECS K paboTe C KOHTEKCTOM YCTPOMCTBA, MBI pACCMOTPUM HIKE.
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Qynxyuu, Komopbvle NOAYYAm UHGoOpMayuio o KoHmekcme ycmpoticmsa. Becnomuaum, B nporpamme SYSMETS B
riaBe 3 MBI ucnonb3oBau QyHKIuo GetTextMetrics 1 MONyYeHUsT WHPOPMALUU O pa3Mepax BHIOPAHHOTO B
KOHTEKCTe ycTpoicTBa mpudra. Jlamee B 3T0i riaBe Mbl paccmotrpuM mnporpammy DEVCAPSI, ¢ momorkto
KOTOPOI MO>KHO MOJYIHUTH CaMyro OOIIyI0 HH(OPMAIHIO 0 KOHTEKCTE YCTPOHCTBA.

@ynxyuu pucoganus. OUEBHIHO, U3 BCEX MPEABAPUTEIBHO PACCMOTPEHHBIX (YHKIMH — 3TO OJHA M3 CaMbIX
BaXHBIX. B riaBe 3 MbI ucrosib3oBanu GyHkmmto 7extOut 1uist oToOpaskeHus TeKcTa B pabodeii obnactu okHa. Kak
MBI YBUANM Jaiiee, apyrue Gpyukiun GDI mo3BositoT prucoBaTh JIMHWH, 3AJIMThIe 00J1aCTH, PACTPOBBIE 0OPA3HI.

QynKyuU, Komopsie YCMAHABIUBAIOM U NOJYYAIOM ampubdymuvl KOHmMeKcma ycmpoucmed. ATpUOYyT KOHTEKCTa
YCTPOMCTBA OMpeeNsieT pa3InyHble 0COOCHHOCTH padoThl (QYHKIMU pucoBaHusA. Hampumep, BBl HCIOIb3yeTe
dyakuuto SetTextColor mis 3amanust TF000OTO TEKCTa, BEIBOJUMOTO C HCIONb30BaHueM (pyHkumu TextOut (wim
mo0oit npyroit gyHKIMK BeIBOAa Tekcra). B mporpammax SYSMETS B rmaBe 3 MbI MCHOIb30BasM (DYHKIHIO
SetTextAlign nnsa toro, 4to0bl coobmuTh GDI, 4To HayamkpHOE TOJO0KEHUE TEKCTOBOW CTPOKU IPH BBI3OBEC
¢dyakuun TextOut NOIKHO OBITH CIpaBa, MO yYMONYAHUIO — JICBOEC HAYalbHOE IOJIOKeHHE. Bce aTpuOyThI
KOHTEKCTa YCTPONCTBA UMEIOT 3HAUYEHHE MO YMOJIYAHUIO, KOTOPOE YCTaHABIUBAETCS, MPH MOJTYYEHUH KOHTEKCTa
ycrpoiictBa. Jlns Beex ¢yHknmii Set ecth QyHKIMU Get, TO3BOJIIONINE MONYYUTh TEKyIee 3HaYEHHUE aTpuoyTa
KOHTEKCTa YCTpPOUCTBA.

@yukyuu, xomopuvle pabomaiom ¢ odvexmamu GDI. VmenHo >th ¢yHkimm BHOcAT B GDI HekoTOpBIH
Oecriopsmok. CHadama TmpuMep: MO yYMOJYaHWIO JIFOOBIe JIMHUH, KOTOPBIE BB pucyeTe, mcrmonb3yss GDI, —
CIUTOITHBIE W CTAaHAAPTHOM WIMPUHBI. BBl XOTHTE H300pa3uTh JIMHUK OoJee NIMPOKMMH WIH CHENaTh HX
IMITPUXTYHKTUPHBIMH. [[IupyHa THHUU W CTUIH JIMHUH HE SIBIIIOTCS aTpUOyTaMH KOHTEKCTa YCTPOMCTBA. DTO
XapaKTEepUCTUKH "Jormdeckoro kapaHpama'. Bel Mokere co3maTh JOTMYECKMH KapaHJall, yKa3aB JlaHHBIC
xapakrepuctukn B QyHkumsx CreatePen, CreatePenindirect, ExtCreatePen. DTn (yHKIMH BO3BpamaioT
ornucaTelNb JOTHYECKOro KapaHaama. (XOTs cunuTaeTcs, 4yTo 3TH (YHKIMH sBistoTcs yacTblo GDI, B oTinmune ot
OospmmHcTBa (QyHKimid GDI oHm He TpeOyroT ommcarens KOHTEKCTa ycTpoictsa.) Jms ucnonb3oBaHUs
JIOTMYECKOTO KapaHjamia Bl ""BeIOMpaeTe" omucaTenb B KOHTEKCT ycTpoiicTBa. C 3TOr0 MOMEHTa BCE pHUCYyEMBbIE
TuHUA OyayT OTOOpa)aTbcs C HCIOJB30BaHWEM JTOTO KapaHjamia. 3aTeM BBl OTMEHsSETe BBHIOOD OOBEKTa
"kapaHgam" W yHHYTOXaeTre ero. Kpome kapaHpamied, BBl Takke HCHoOib3yere o0bekThl GDI mis co3manus
KHACTEH, KOTOPBIMH 3apHCOBBIBAIOTCSA 3aMKHYTHIE OOJIACTH [UIA CO3IaHUS MPU(PTOB, PAaCTPOBBIX 00Pa30B U IPYTUX
06wekToB GDI, 0 KOTOPBIX OYAET paccka3aHO B ITOM IJIaBe.

Mpumutuesl GDI

Tumsl rpaduyeckux OOBEKTOB, BHIBOAMUMBIX Ha JKpPaH WIIM HPUHTEP, KOTOPHIE MOTYT OBbITh pa3[efieHbl Ha HECKOJBbKO
KaTeropuii, 4aCTO Ha3bIBAIOT "MPUMHUTHBAMH". DTO:

Ipsimeie  (ompesku) u kpuevie. IlpsmMple — oOCHOBa JrOOOW BeKTOpHOW Tpaduueckoir cuctembl. GDI
MOJICPIKUBACT TPSMBIC JIMHHUH, MPSIMOYTOIBHUKH, JJUIUIICH (BKJIOYAst OKPY>KHOCTH), IYTH, SBIISIONIMECS YacThIO
KPHUBOH 3JUTUIICA, U CIUIaifHbl be3be. Bce oHM OyayT paccMOTpEHBI B 3TOM TiaBe. boiee ClloKHBIC KPUBBIC MOTYT
OBITh M300paXKEHBI KaK JIOMAHBIC JIMHUU, KOTOPBIC COCTOSAT U3 OYECHb KOPOTKHX MPSIMBIX, OTPEACIISIONINX KPUBEIC.
JIMHUY PUCYIOTCS C MCIIOIB30BAHUEM KapaH/allia, BRIOPAHHOTO B KOHTEKCTE YCTPOICTBA.

3axpawennvie obnacmu. Ecnn HabOp NPAMBIX W KPHUBBIX JUHUH OTPaHWYMBAET CO BCEX CTOPOH HEKOTOPYIO
007acTh, TO OHa MOKET OBITH 3aKpallleHa C HCIoJib3oBaHHeM 00bekTa GDI "kucTh", BRIOPAHHOTO B KOHTEKCTE
YCTpOMCTBA. DTa KUCTh MOXET OBITH CIUIONTHOH, IITPUXOBOU (COCTOSIIEH M3 TOPU3OHTAIBHBIX, BEPTHKAIHHBIX
WM TAaTOHAJBHBIX IITPUXOB) WX IAOJIOHHOH, 3aIOTHAIOMEH 00J1aCTh TOPU30HTAIBHO U BEPTHKAIBHO.

bumosvie wabaonvl (pacmposvie wabaonvl, pacmpossie 00pasvi). BUTOBBIC MIAOIOHEI — 3TO ABYMEPHBINH MacCHB
OWTOB, COOTBETCTBYIOIIHMI MUKCENSM YCTPOUCTBA OTOOpakeHUs. DTO 0a30BbII HHCTPYMEHT B PacTpPOBOM rpaduke.
BurtoBeie 00pa3bl HKCIONB3YIOTCSA, B OCHOBHOM, IJIsI OTOOPaXXCHHUS CIOKHBIX (YacTO W3 PEATbHOTO MHUpA)
M300paKeHUI Ha JUCIUICe WM MpUHTEpe. BUTOBBIC 00pa3bl Takke HCHONB3YIOTCS ISl OTOOpaKCHHS MaTCHBKHX
KapTHHOK, TaKMX KaK 3HAYKH, KYPCOPHI MBIIIH, KHOIKA MAHEIN HHCTPYMEHTOB IPOrPaMM, KOTOPEIC HYKHO OBICTPO
HapucoBath. GDI mojmepkuBaeT 1Ba THIa OWTOBBIX OOpPa30B WM INAOJIOHOB — CTaphle, HO BCE eI
UCIIOJIb3YEMEIC, alapaTHO-3aBUCUMEIC, sBIstomuecs o0bekTamu GDI, u HoBBIe (HaumHas ¢ Bepcunm Windows
3.0) ammaparno-He3aBucuMble (Device Independent Bitmap, DIB), koTopsie MOTYT OBITH COXpaHEHHI B (aiiyiax Ha
JICKE.

Texcm. TekcT OTIWMYAETCS OT APYTUX MaTEeMaTHUECKUX OOBEKTOB KOMIBIOTEpHOH rpaduku. TuMoB Tekcra
0EeCKOHEYHO MHOTO. DTO HM3BECTHO M3 MHOTOJIETHEH HMCTOPHH THIOTPadCKOro 1ena, KOTOPOe MHOTHE CUHUTAIOT
nuckycctBoM. [loaToMy mojmepskka TeKCTa 9acTO HanboJiee CI0XKHAS 9acTh B CHCTEMax KOMIBIOTEPHOH TpaduKw,
M, BMeCTe ¢ TeM, Hambosiee BakHas. CTPYKTYyphl NAHHBIX, HCIONb3yeMble i ommcanus o0bekToB GDI —
MIPUQPTOB, a TAKKE ISl MOTyYCHUsT WHPOPMALUN O HUX — caMble OOJBINNE CPEAN JAPYTHX CTPYKTYP JaHHBIX B
Windows. Haumnas c Bepcum Windows 3.1, GDI momnepkuBaer mpudtel TrueType, ocHOBaHHBIC Ha
3aKpalleHHbIX KOHTYpax, KOTOPBIMH MOTYT MaHHUIyiupoBats npyrue ¢ynkumn GDI. Windows 95 wu3
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CO00pakeHHH COBMECTUMOCTH U SKOHOMHHM IIaMSTH MO-TPEKHEMY MOJJIEP)KUBAET CTapble IPUQTHI, OCHOBAHHbIC
Ha OMTOBBIX MaccUBax (TaKue KaK CUCTEMHBIN MIPUMT 110 yMOJIYAHHUIO).

Opyrue acnekrtbl

Hpyrue acnexktbl GDI He Tak j1erko KiacCuUIUPYOTCS. ITO:

*  Peacumvl macwmabuposanus u npeobpasosanus. XOTs, MO YMOJYaHUIO, BBIBOJA 33JaeTcsi B IIHMKCEIX,
CYIIECTBYIOT M JPYIME BO3MOXHOCTH. Pexkumbl macimtabupoBanuss GDI mo3BONSIOT BaM pUCOBATh, 3aaBas
pa3Mepsl B oiiMax (MHOTIA, B JOJISAX JAIONMA), B MIJUTUMETpax, WIK JPYTHX YIOOHBIX BaM CIMHHIAX H3MEPCHHUS.
(Windows NT Tarke noiepxuBaeT IpUBBIYHOE "TIpeoOpa3oBaHe MpOCTpaHcTBa'", 3aqaBaeMoe MaTpuliei 3x3. Ito
JIaeT BO3MOXKHOCTh HEJIMHCWHO MEHSTH pa3Mepbl M Bpamarh rpaduyeckue o0bekThl. B Windows 95 3to
npeoOpa3oBaHue HE MOJICPIKUBACTCSI. )

*  Memadpaiinwi. Metadaiin — 310 Habop BbI30BOB KoMaHn GDI, coxpaHeHHBIN B IBOWYHOM Buze. MeTadailibl, B
OCHOBHOM, HCITOJIE3YIOTCS JIJIS TIepeadn n300pakeHni BEKTOpHOM rpaduku yepe3 6ydep oomena (clipboard).

e  Pecuonvi. PeruoH — 93T0 cIIOKHAsT 00JIacTh, COCTOSINAs U3 JIIOOBIX (GUTYp, U OOBIYHO 3ajaBacMas Kak OyieBa
KOMOHWHAIMS TIPOCTBIX PErMOHOB. PermoHnl, Kak mpaBwio, xpaHarcs BHyTpu GDI kak psasl CKaH-JTHHUH,
HE3aBHUCHMO OT JIF000i1 KOMOWHAIINK OTPE3KOB, KOTOPBIE MOTYT OBITh HCIIOJIB30BAHBI JJIS 33/IaHHS PETHOHOB.

e [lymu. Ilytb — 5TO0 HaOOp OTPE3KOB M KPHBHIX, XpaHsmuxcs BHyTpd GDI. OHM MOTYT HCHONB30BAaTHCS IS
pHCOBaHWUS, 3aKpAIIUBAHUS U ITpU oTcedeHHuH. [IyTi MoryT OBITh TpeoOpa3oBaHbl B PETHOHEI.

*  Omceuenue. PucoBanne MoxkeT OBITH OTPaHMYCHO HEKOTOPOH 00JacThI0 paboyero MPOCTPaHCTBA OKHA. DTO U
Ha3bIBACTCSl OTCEYEHHEM, OOJIACTh OTCEYCHHUS] MOKET OBITh INPSIMOYTOJBHOW WM JII000H Ipyroi, Kakylo BB
MOJKETEe ONHCAaTh MaTeMaTHYECKH Kak HabOp KOpOTKuX oTpe3koB. OTceueHne, Kak MPaBmIlo, 331aeTCsl PETHOHOM
WU ITyTEM.

*  [laaumpoi. VIcniodbp30BaHNE MPUBBIYHBIX MATUTP OOBIYHO OTPAHHYEHO CHOCOOHOCTBHIO MHCIUIES MOKA3bIBATh HE
6omnee 256 nBeroB. Windows pesepBupyeT Toabko 20 U3 3THX IBETOB JJIs UCIIOJL30BaHUS CUCTEMOM. BBl MOXeTe
M3MEHSTh JApyrue 236 MBETOB IUIsI TOYHOTO OTOOpPaKEHHsI KPacOoK IMPEIMETOB PEAIbHOTO MHpa Kak OHWTOBBIC
00pa3sl.

e [leuams. HecMOTpS Ha TO, YTO 3Ta IJ1aBa IIOCBAIIEHA OTOOPAXEHHIO Ha SKpaHE JIUCILIEs], BCE, YEMY BbI HAYYUTECh
371eCh, OTHOCUTCS U K IpuHTepaM. (CMoTpu rnaBy 15, rae paccmaTpuBaeTcs 1edars.)

KoHTeKcT ycTpoucTBa

ITepen Tem, Kak Ha4aTh PUCOBATh, PACCMOTPUM KOHTEKCT yCTpPOMCTBa OoJjiee moapoOHO, YeM B TiaBe 3.

Ecnu BBl XOTHTE pUCOBaTh Ha YCTPOWCTBE rpaduyeckoro BbIBOJAA (PKpaHe IUCIUISs] WIM HpPUHTEpE), CHavana Haao
TIOJIYYUTh OTIHCATeNh KOHTEeKcTa ycTpoiicTBa (device context, DC). [lepenaBas 3ToT onmcatens, Windows TeM cambIM JaeT
BaM IPaBO Ha MCIOJIb30BAaHHE CAMOI'0 YCTPOWCTBA. 3aTeM Bbl BKIIOYAETE 3TOT OMHMCATENh Kak mapameTp B ¢yHkumu GDI
JUTSL TOTO, 9TOOBI cooOmmTh Windows, Ha KakOM YCTPOMCTBE BBl COOMpPAETECh PUCOBATH.

KoHTekcT ycTpoWCTBa COMEPIKHUT MHOTO TEKYIIMX aTpUOYTOB, Oompeaessrommx moBeacHue ¢yukiui GDI mpu pabote ¢
YCTPOHCTBOM. DTH aTpUOYTHl TO3BOJIIIOT BKJIIOYATh B BBI3OBBI (PyHKIMH GDI TONBKO HavanbHBIE KOOPAWHATHI HIIH
pa3Mepbl, U HUYEro OOJBINE M3 TOTO, YTO TpeOyeTcs Ui OTOOpakeHUs o0BeKTa Ha ycTpoiicTBe. Hampuwmep, korma BEI
BEI3bIBacTe (hyHKIUIO TextOut, B ee mapaMeTpax BaM HAJ0 YKa3aTh TOJIBKO OMHCATENh KOHTEKCTA YCTPOHCTBA, HAYaJIbHEIC
KOOpAMHATEI, CaM BBIBOAMMBIA TEKCT W €ro [UIMHY. BaM He HYXHO yka3bpiBaTh IIpH(T, IBET TEKCTa, IBET (OHA H
MEXXCUMBOIIFHOE PACCTOSHHE, TIOTOMY YTO 3TH aTpHOYTHI SBJISFOTCSA YacThEO KOHTEKCTa ycTpoicTBa. Korma BB XOTHTE
W3MEHUTh OJIUH U3 3TUX aTpUOYTOB, BbI BhI3bIBACTE (DYHKIIHIO, H3MEHSIOIIYIO 3HaYCHHE aTpHOYTa B KOHTEKCTE YCTPOMCTBA.
ITocnenyromue BbI30BbI GyHKIMU TextOut OymyT UCTIONH30BATh H3MEHEHHBIE 3HAYCHHUS aTPUOYTOB.

Mony4yeHune onucaTens KOHTEKCTa yCTPOMUCTBA

Windows mpenocTaBisieT HECKOJIbKO METOAOB Ul MOJYy4YeHHMs] OIHCATeNs KOHTEKCTa ycTpoWcTBa. Eciu Bbl moinydaere
omHcaTelb KOHTEKCTa YCTPOWCTBAa B Tele 00pabOoTYMKAa COOOMICHHWsS, BBl JOJDKHBI OCBOOOIUTH €ro (yIaldWTh, BEPHYTH
CHCTEeMe) Tepesi BBIXOJOM M3 OKOHHOM mpoueaypbl. [locie Toro, kak Bbl OCBOOOJHUTE OIMCATENh KOHTEKCTa yCTPOUCTBA,
€ro 3HAYCHUE TePSET CMBICIL.

HanbGonee oOmuii MeTon MOTyYeHHS! KOHTEKCTA YCTPOWCTBA M €0 OCBOOOXKAEHHS COCTOWUT B HCIIOJIb30BAaHMH (DyHKIMHA
BeginPaint v EndPaint npu o6pabotke coobuienust WM _PAINT:
hdc = Begi nPai nt (hwnd, &ps);

[OpyTme CTPOKM MIPOIPaMMEL]
EndPai nt (hwnd, &ps);
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Iepemennass ps — 310 crpykrypa tuna PAINTSTRUCT. Ilone Adc 3T0#l CTPYKTypBI — 3TO OIHKCATENh KOHTCKCTA
YCTpOWCTBA, KOTOpBIN Bo3Bpamiaercs Qynkuuein BeginPaint. Ctpykrypa PAINTSTRUCT conepXuT Takxe CTPYKTYpY
tima RECT ¢ wuMeneM rcPaint (TPAMOYTOJBHHK), ONPEACIAIONIYI0 TMPSIMOYTOJBHYIO 00JIacTh, COAEPIKAIIYIO
HEJCHCTBUTENBHBIN (TpeOyIomuil MepeprucoBKH) PETHOH KIWEHTCKOW oOiacTd okHa. [lodydmB ommcaTeb KOHTEKCTa
ycTpoiicTBa oT QyHKIMH BeginPaint, BBl MOXXETE PHUCOBATH TOJBKO B Ipenenax 3Toro peruonHa. Oynkius BeginPaint
JIENIAeT STOT PETHOH ACHCTBUTEIBEHBIM.

[Iporpammsr s Windows MOTYT Takke IMOJydaTh OMHCATEIh KOHTEKCTa YCTPOMCTBA B Tene oOpaboTUHMKa COOOIIEHMS,
otimuHoro or WM_PAINT:

hdc = Get DO( hwnd) ;
[OpyTrme CTPOKM MPOIPaMMEL]
Rel easeDC( hwnd, hdc);

[TosrydeHHBI KOHTEKCT YCTPOWCTBA C omucaTteneM Awnd OTHOCHUTCS K KIIMEHTCKOW (paboueit) obmactu okHa. OCHOBHas
pa3HHIa MEXy HCIIONB30BaHNEM ITUX (YHKINHA 1 KoMOuHarmu Gpyakunit BeginPaint v EndPaint COCTOUT B TOM, YTO BEI
MOXKETE pHUCOBATh B IIpe/eiax Bcei paboueli 00IacTH OKHA, HCITOJIb3YS OMUCATENh KOHTEKCTa YCTPOHCTBA, BO3BPAIICHHBIH
dynkmueit GetDC. Kpome Toro, ¢yukumu GetDC u ReleaseDC He nenaroT IeHCTBUTENTBHBIM (HE TpeOyIOmmM
MIEPEPUCOBKHM) HU OJTMH HEEHCTBUTEIHHBIA PETHOH KITMEHTCKON 001acTH OKHA.

HpOFpaMMBI JUJIA Windows MOTYT TaKK€ IOJYy4YaTb OIMUCATCIIb KOHTCKCTA yCTpOﬁCTBa, OTHOCHmHﬁCH KO BCEMY OKHY
IMMpOoTrpaMMBbl, a HE TOJIBKO K €TI0 KIIMEHTCKOM 00JIaCTH:

hdc = Get W ndowDC( hwnd) ;
[Opyrme CTPOKM HPOIPaMMEL]
Rel easeDC( hwnd. hdc);

OTOT KOHTEKCT YCTPOWCTBa BKIJIOYAET 3aroJIOBOK OKHA, MEHIO, MOJOCHI MPOKPYTKH U PAMKy OKHAa B JIOMOJHEHHE K
KmueHTcko  obmactn. ®DyHkumsa GetWindowDC pemko HCHONB3yeTcs B TNPWIOKEHHUAX. EcoM BB XOTHUTE
MOSKCIIEPUMEHTHPOBATh C HEel, To BaM cieayeT obpabdorats coodbmenne WM NCPAINT ("nonclient paint", pucoBanue
HEKJIMEHTCKOI 00J1acTH), KOTOpoe reHepupyercs Windows 1Jis mepeprucOBKU HEKITMEHTCKOW 00JIACTH OKHA.

Oyukuun BeginPaint, GetDC n GetWindowDC mony4aloT KOHTEKCT YCTPOWCTBA, CBSI3aHHBIH C KOHKPETHBIM OKHOM Ha
akpane. bosee o0mas GpyHKIMS IS MOTydEHHsT ONHCATENsT KOHTEKCTa ycTpoicTBa — 310 (yHKms CreateDC:

hdc = CreateDC(pszDriver, pszDevice, pszQutput, pData);

[OpyTrme CTPOKM MPOIPaMMEL]
Del et eDC( hdc) ;

Hanpumep, BB MOXeTe TOIyYUTh ONACATEIh KOHTEKCTA YCTPOUCTBA BCETO TUCIIIES TakK:
hdc = CreateDC("D SPLAY", NULL, NULL, NULL);

3anuch BHE BAIIErO OKHA OOBIYHO HE MPUHSATA, HO ATO YIOOHO JUIS HEKOTOPBIX PEAKO MCIOJB3YEMbIX MPHIOKEHUH. (XO0Ts
3TO M HE JOKYMEHTHPOBAHO, Bbl MOXETE MOJYYHTh OMKCATENh KOHTEKCTa YCTPONCTBA Ul SKpaHa IHCIUIES TOCPEACTBOM
Bb13oBa (yHKIMKM GetDC ¢ mapametrpom NULL.) B rmaBe 15 mMbl Oynem HCTOIB30BaTh 3Ty (YHKIUIO JUISI TIOTYYCHHUS
onucaTessi KOHTEKCTa YCTPOWCTBA IPUHTEPA.

WHorja BaM HY)KHO TOJIBKO MOJYYUTh HEKOTOPYIO HHPOPMAIIMIO O KOHTEKCTE YCTPOWCTBA, M HEe HAJI0 HUYEro pucoBath. B
ATHX CIIydasx BbI MOXKETE TMOJYyYUTh OMHCATeNh TaK Ha3bpIBaeMoTo "mH(popMamroHHOTO KoHTeKcTa" (information context),
ncnons3ys pynknuio CreatelC. TlapaMeTpsl 3Tol GyHKIIMU Takue ke, Kak y yHkun CreateDC, HarpuMep:

hdclnfo = Createl ("D SPLAY", NULL, NULL, NULL);
[OpyTMe CTPOKM HOPOIPaMMEL]
Del et eDC( hdcl nf 0) ;

Brl HE MOXeTe OCyIIECTBIATE BEIBOA HA YCTPOHCTBO, HCIOB3Ys MH(POPMAITMOHHBII KOHTEKCT.

IIpu paGote ¢ 6GUTOBBIMU 0Opa3zaMy MHOT/Ia MOXKET OBITh IOJIE3HO MONYYUTh "KOHTEKCT maMsT" (memory device context):
hdcMem = O eat eConpat i bl eDC( hdc) ;

[OpyTMe CTPOKM HPOIPaMMEL]

Del et eDC( hdcMen) ;

OTo0 mocTaToyHO oOmas KOHIenus. [ TaBHOE, YTO BaM HAJ0 CIeNaTh, 3TO BHIOPATh OUTOBBIM 00pa3 B KOHTCKCT IMAMSTH, a
3areM BbI3BaTh (yHKIUIO GDI ais prcoBanus OutoBoro oopasa. Mbel 00CyIUM 3TO TO3HEE B JAHHOW TJIaBE M UCIIONIB3YeM
paccmoTpeHHyto MeTouky B mporpamme GRAFMENU u3 riassr 10.

Kak yxe ymomMuHaoch panelie, Mmetadaiin — 31o Habop Bei3oBoB GDI B 1BoMuHOM BHAe. Bbl MokeTe co3aath metadaiin,
noJty4ast KOHTeKCT MeTadaiina:

hdcMeta = O eat eMet aFi | e(pszFi | enane) ;
[OpyTme CTPOKM IPOIPaAMMEL]
hnf = d oseMet aFi | e(hdcMet a) ;
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IToka konrekct Metadaiina neiicteureneH Bbi3oB GDI, KOTOPBII BB OCyLIECTBISICTe, UCIIONB3Ysl hdcMeta, He BBHI3BIBAET
BBIBOJIa Ha YCTPOWCTBO, a 3amucbiBaerca B Metadaitn. Korma Bel Bb3biBacte CloseMetaFile, omvcaTenb KOHTEKCTa
CTaHOBHTCS HeNEHCTBUTENLHBIM. DYHKIIMS BO3BpaIllaeT onucatenb Metadaina (hmf).

NMonyyeHne nHcpopmMmaLmnm U3 KOHTEKCTA YCTPOUCTBA

KoHTeKeT ycTpoicTBa OOBIYHO OMHUCHIBACT Takue (U3MYECKUE YCTPONCTBA KaK BUICOTEPMHHAIBI WM MPHHTEPHI. Hacto
BaM HEOOXOJAMMO IOJIydUTh WH(POPMAIMI0O 00 OJHOM U3 JTHUX YCTPOHCTB, TaKyl0 Kak pasMmep dKpaHa (B TepMHUHAX
MUKcened U GU3nuecKux eANHUIAX NU3MEPEHHUs) U €ro [[BETOBbIE BOZMOXKHOCTH. BBl MOXKETE MOMYYUTH 3Ty HHPOPMAIHIO
mocpeacTBOM BbI3oBa GyHKMH GetDeviceCaps:

i Val ue = Get Devi ceCaps(hdc, il ndex);

[Mapamerp ilndex — omuH w3 28 nAEHTH(HUKATOPOB, ONpPEJEICHHBIX B 3arojoBoyHoM (aitne Windows. Hampumep,
3Hauenue ilndex pasHoe HORZRES 3acraBnser ¢yHknumio GetDeviceCaps BepHYTh IUPHUHY YCTPOHCTBA B THMKCEISX;
3Hauenne VERTRES — BricoTy ycrTpolicTBa B mmKcensx. Ecim hdc sBisercss omucareneM KOHTEKCTa YCTPOMCTBA
JICTIIES, TO JTY e WHPOPMAIIHUIO BBl MOXKETE TMONY4IHTh 0T GyHKImu GetSystemMetrics. Ecmm hdc sBnsieTcst onucaTteneM
KOHTEKCTa yCTPOWCTBa MpHUHTEpa, To Torma yxke ¢yHkmms GetDeviceCaps BO3BpamiaeT BBICOTY W IIMPUHY pabodeid
00TacTH pUHTEPA B MTUKCEIAX.

Ber Moxkere Takke wucmonb3oBaTh GyHKIUIO GetDeviceCaps mjis ONpeneNeHns BO3MOXXHOCTEH YCTpOWCTBa TIO
00paboTKe Pa3IMYHBIX THIOB IpadMKU. DTO HEBAXKHO JUIS BUACOMOHUTOPOB, HO CTAHOBHUTCSI OYEHb BaXKHBIM IIpU paboTe
¢ mpuHTepamu. Hanpumep, OOJBIIMHCTBO IUIOTTEPOB HE CIIOCOOHBI 0TOOpa)kaTh OmMTOBBIE 00pasbl, u GetDeviceCaps
coo0IHT BaM 00 3TOM.

Mporpamma DEVCAPS1

IIporpamma DEVCAPSI1, npuBenenHas Ha puc. 4.1, gacTU9HO OTOOpaxkaeT MH(OpPMAIHIO, MOCTYHHYIO IMOCPEICTBOM
Bb3oBa GetDeviceCaps ¢ WCHONB30BAHUEM KOHTEKCTa ycTpoiictBa mist auciuies. (BTopas, paciiupenHas BepcHs
nporpammbl, DEVCAPS2, Gyner npuBeaeHa B riaBe 15 mis moaydeHus nHGOpMaIliy O IPUHTEPE. )

DEVCAPS1.MAK

devcapsl. exe : devcapsl. obj
$(LINKER) $(GQU FLAGS) - QUT: devcapsl. exe devcapsl. obj $( QU LI BS)

devcapsl.obj : devcapsl.c
$(COC) $(CFLAGS) devcapsl.c

DEVCAPS1.C

DEVCAPSL. C -- Device Capabilities D splay Program No. 1
(c) Charles Petzold, 1996

#i ncl ude <w ndows. h>
#i ncl ude <string. h>

#define NUMLI NES((int)(sizeof devcaps / sizeof devcaps [0]))

struct

{
int ilndex;
char *szlabel ;
char *szDesc;

} devcaps [] =

{
HORZSI ZE, "HORZSI ZE", "Wdth inmllineters:",
VERTSI ZE, "VERTSI ZE', "Height in mllineters:",
HORZRES, " HORZRES", "Wdth in pixels:",

VERTRES, "VERTRES", "Height in raster lines:",
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Bl TSPl XEL, "Bl TSPI XEL", "Color bits per pixel:",
PLANES, " PLANES', "Nunber of color planes:",
NUMBRUSHES, " NUVBRUSHES" , "Number of device brushes:",
NUMPENS, " NUMPENS", "Nunber of device pens:",
NUMVARKERS, " NUMWWARKERS" "Nurmber of device narkers:",
NUMFONTS, " NUMFONTS" , "Nunber of device fonts:",
NUMCCLCRS, " NUMOOLCORS" “Nunber of device colors:",
PDEVI CESI ZE, "PDEVI CESI ZE', "Size of device structure:",
ASPECTX, " ASPECTX", "Rel ative width of pixel:",
ASPECTY, " ASPECTY", "Rel ative hei ght of pixel:",
ASPECTXY, " ASPECTXY" , "Rel ative diagonal of pixel:",
LOGPI XELSX, " LOGPI XELSX", "Horizontal dots per inch:",
LOGPI XELSY, " LOGPI XELSY", "Vertical dots per inch:",

S| ZEPALETTE, "SI ZEPALETTE', "MNunmber of palette entries:",
NUMRESERVED, "NUMRESERVED', "Reserved palette entries:",
COLORRES, " COLORRES', "Actual color resolution:"

}s
LRESULT CALLBACK WidProc( HWKD, U NT, WPARAM LPARAM) ;

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nstance, PSTR szOndLine, int i GhdShow)
{

static char szAppNarme[] = "DevCapsl";

HWD hwnd;

MBG neg;

WADCLASSEX wndcl ass;

wndcl ass. chSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW
wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra = 0;

wndcl ass. cbwhdExt r a = 0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCursor (NULL, | DC _ARROW;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane NULL;

wndcl ass. | pszd assNanme = szAppNane;

wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow(
szAppNane,
"Device Capabilities",
W\5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL
)

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whil e (Cet Message(&nsg, NULL, 0, 0))
{

Transl at eMessage( &1sQ) ;

Di spat chMessage( &1sQ) ;
}

return nmsg. wPar am

LRESULT CALLBACK WidProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)
{
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static int cxChar, cxCaps,
char szBuf fer[10];
HDC hdc;

int i

PAI NTSTRUCT ps;
TEXTMETRIC tm

switch(i Msg)
{
case WM CREATE:
hdc = Get DO hwnd) ;

Get Text Metri cs(hdc,

cyChar;

&m;

cxChar = tmt mAveChar Wdt h;
cxCaps =(tmtnPitchAndFamly &1 ? 3 : 2) * cxChar / 2;
cyChar = tmtnhHei ght + tm tnExternal Leadi ng;

Rel easeDC( hwnd, hdc);

return O;

case WM PAI NT:

hdc = Begi nPai nt (hwnd, &ps);

for(i =0; i < NUMINES, i++)

{
Text Qut (
hdc,

cxChar, cyChar *(1 + i),

devcaps[i]. szLabel,

strl

)

Text Qut (
hdc,

en(devcaps[i]. szLabel)

cxChar + 22 * cxCaps, cyChar *(1 + i),

devcaps|[i]. szDesc,

strl

)

en(devcaps[i].szDesc)

Set Text Align(hdc, TA RGHT | TA TOP);

Text Qut (
hdc,

cxChar + 22 * cxCaps + 40 * cxChar,

cyChar *(1 + i), szBuffer,
wsprintf(

)

szBuffer, "9d",
Get Devi ceCaps(hdc, devcaps[i].ilndex)

Set Text Aign(hdc, TA LEFT | TA TCP);

EndPai nt (hwnd, &ps);

return O;
case WM DESTROY:

Post Qui t Message(0) ;
return O;

return Def WndowPr oc( hwnd,

i Msg, wWParam | Paranj;

Puc. 4.1 IIporpamma DEVCAPSI1
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Kaxk BB MOXeTe BUAETH, 3Ta IporpamMmMa noxosxa Ha nporpamMmmy SYSMETS]1, npusesnennyto B rinase 3. UToObl yMEHBIINTH
pa3Mep IporpamMMbl, B Hee HE BKJIIOYEHBI MOJOCHI HPOKPYTKH, U MO3TOMY MH(GOpPMALMS YMECTHIACh Ha OJHOM DKpaHe.
PesynbTarel paboThl mporpamMmsl it 256-nBeTHoro VGA MOHHUTOpA MTPUBEICHBI HA puc. 4.2.

i Device Capal =] E3
HORZSIZE Width in millimeters: 169
YERTSIZE Height in millimeters: 127
HORZRES Width in pixels: 640
VERTRES Height in raster lines: 480
BITSPIXEL Color bits per pixel: 8
PLANES Number of color pl : 1
NUMBRUSHES Number of device brushes: -1
NUMPENS Number of device pens: 16
NUMMARKERS Number of device markers: 0
NUMFONTS Number of device fonts: 1]
NUMCOLORS Number of device colors: 20
PDEVICESIZE Size of device structure: 1112
ASPECTX Relative width of pixel: 36
ASPECTY Relative height of pixel: 36
ASPECTXY Relative diagonal of pixel: L]
LOGPEXELSX Horizontal dots per inch: 96
LOGPIXELSY VYertical dots per inch: 96
SIZEPALETTE Number of palette entries: 256
NUMRESERYED Reserved palette entries: 20
COLORRES Actual color resolution: 18

Puc. 4.2 BwiBon nporpammel DEVCAPS1 s 256-nBetHoro VGA

Pa3mep yctpouctBa

HawnbGonee BaxkHass mHPOpMAITHI, KOTOPYIO MOXET IMOJydnuTh Bama Windows-iporpamMmma o0 YCTpOHCTBE OTOOpaXKeHUS OT
dyakmun  GetDeviceCaps, 3To pa3Mmepbl ob6iacTh oToOpakeHHs (B MWUIMMETpPaxX W MHUKCEISIX) W KOAPPHUITUSHT
PaACTSHKEHUS TTUKCEINS. DTH JaHHbIE MOTYT IIOMOYb B MACIITAOUPOBAHUH H300pKEHUI ITepeT UX OTOOpaKEHUEM.

3nauenuss HORZSIZE u VERTSIZE — 3T0 mmpuHa 1 BBICOTa 00JIACTH 0TOOpakeHHs B MIUUTEMeTpaxX. KoHeuHo, apaiiBep
Windows B IeWCTBUTENBHOCTH HE 3HAET TOYHBIX Pa3MEpPOB AMCILICS, MOIKIIOYEHHOrO K BallleMy BHACOAIanTepy. JTH
pa3Mephbl OCHOBAHEI Ha 0a3e pa3MepOB CTAHJAPTHOTO NUCILICS JUIA JaHHOTO BHIICOAIanTepa.

3nauennss HORZRES u VERTRES — 53T0 mmpuna u BbICOTa 00J1acTH OTOOpakeHHS! B TNHUKCesx. Jst KOHTeKcTa
YCTPOWCTBA [HCIUICS OTH JIaHHBIC PaBHBI 3HAYCHUSM, BO3BpamaeMblM (yHkuuell GetSystemMetrics. Vicnonbsys atH
3naueHust coBmectHo ¢ HORZSIZE n VERTSIZE, Bbl MOXeTe NOIyYUTh HH(POPMALMIO O Pa3pELICHUN BaIllero yCTPOHCTBA
B MUKCENSX Ha MULTUMeTp. Eciiu BB 3HaeTe, 4To B OHOM AroiiMe 25.4 MUIIIUMETpa, TO BB MOXKETE TOJIyYUTh pa3pelIeHue
B TOYKaX Ha JIOWM.

Bemmauaert ASPECTX, ASPECTY m ASPECTXY — 3TO OTHOCHTENbHBIE IIMPUHA, BBICOTA W JHATOHAJBHBINA pasMmep
KaKJ0T0 TIHKCEIS, OKpYyTJIeHHbIe 10 Ommkaiiero menoro. ASPECTXY paBHO KOpHIO KBaIpaTHOMY M3 CYMMBI KBaIpaTOB
ASPECTX u ASPECTY (1o teopeme ITudaropa).

Bemuuuasr LOGPIXELSX, LOGPIXELSY — 3T0 4HCO MUKCeNe B OJTHOM TOPU30HTAILHOM M BEPTHKAIBHOM JIOTHIECKOM
monime. JIns aucTuiesl JTIOTHUYECKHA TIOWM He paBeH (QU3NYecCKOMYy AoiMy (25.4 MM), Kak BbI MOTJIM JIETKO YOEIWUThCH,
BBINOJIHUB HECJIOXHBIE pacueTsl ¢ ucnoib3zoBaHueMm 3HaueHnit HORZSIZE, VERTSIZE, HORZRES u VERTRES.
Bemnmunaer LOGPIXELSX u LOGPIXELSY TpeOyloT HeOONmbIIOro pa3bscHEeHHs. Bbl Mornmm He pa3 BHAETb, 4TO
TEKCTOBBIE TpOIeccophl, padoTatomue nox Windows, oToOpaxaloT JMHEWKY, KOTOpasi He COBCeM IpaBmibHa: Ecnu BbI
n3Mepure nuHeiiKy Ha VGA MOHHTOpE, BBl OOHapy>KHTE, YTO HA HEH MHTEpBajl, paBHBIN | MI0iMy, Ha caMOM Jeie 4yTh
6osbie 1.5 mroiima. TexcToBble mponeccopsl ucnonb3ytoT 3HadeHns: LOGPIXELSX u LOGPIXELSY mnst oroOpakenus
muHeliku. Ecim nporpamma paboTaer ¢ peasibHBIMU (DPU3HYECKUMHE €JMHULIAMH H3MEpPEHHs], TO 00bIaHbIi 10-Toueunsri (10
point) uwian 12-To4edHBI TEKCT OyAET TaKMM MEJIKHM, YTO €T0 CTaHET TPYAHO YUTaTh. JIOTHUECKNE €AMHHIBI M3MEPEHHS
MO3BOJIIOT aJEKBATHO MPEACTABUTH TEKCT Ha SKpaHe aucmuied. Korma HauHercst paboTa ¢ TEKCTOM, BHOBb HPHUIETCS
pemats 3Ty npobiemy. OHa KacaeTcs TOIBKO BHJICOMOHHTOPOB; AJISI IPUHTEPOB BCE EAWHUIIBI H3MEPEHUS, BO3BPAIlacMble
dynkmueit GetDeviceCaps SIBISIFOTCS peaJbHBIMH.

O uBeTtax

IIBetHpie aucrien TpeOyrOT Oojiee OAHOTO OWTa JUIA XpaHCHHS WHPOpPMAIMK O MUKcerne. boiyblie OMTOB — OOJIbIIe
1[BETOB. UHCIIO YHUKAIBHBIX IIBETOB PAaBHO 2 B CTEICHH, PABHON YHCIy OMTOB. 16-I[BETHBIC BHICOAAANTEpPhl TPeOYIOT 4
OurTa Ha MUKCEIb. DT OUTHI OPraHU30BaHBI B IIBETOBBIC INIOCKOCTH — KpPAacHAasl IUIOCKOCTh, 3€JICHAs IIOCKOCTh, roiyoast
IUIOCKOCTh U IUIOCKOCTh MHTECHCHBHOCTH. Anantepbl ¢ 8, 16 wmu 24 OuramMu Ha NHKCEIh HMEIOT OJHY LBETOBYIO
TUIOCKOCTh, B KOTOPOI HA0Op CMEXKHBIX OMTOB MPEICTABISACT IIBET KAXKIOTO MUKCEIS.

CDyHKIII/ISI GetDeviceCaps JAac€T BaM BO3MOXKHOCTb PACIIO3HATH OpPTaHU3AlUI0 MaMATU BUACOAAANTEpa U YHUCIO LBETOB,
KOTOPBIC OH MOKET 0TO6pa3I/ITB. Taxoli BBI30B HaHHOﬁ (byHKIII/II/I BO3BpAlIACT YMCJIO IBETOBBIX IUTOCKOCTCH:

i Pl anes = Get Devi ceCaps(hdc, PLANES);
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CJ'IGILyIOHII/Iﬁ BbI30B BO3BpalgacT 4ucjio OuTOB uBeTa 1Jid NpeACTaBJICHHUA OAHOI'O MMUKCCIIA:

i BitsPi xel = GetDeviceCaps(hdc, BITSPI XEL);

BonpmuHCTBO TpaduyuecKnx YCTPOHCTB, CIHOCOOHBIX OTOOpa)XkaTh IIBETA, HWCIONB3YIOT WIH MHOMKECTBO IIBETHBIX
IUIOCKOCTEH WJIM MHOXKECTBO OMUTOB Ha IMHUKCENb, HO HE M TO W JApYyroe cpasy. [pyrumu CIlOBaMH, OJWH U3 YKa3aHHBIX
BBI30BOB OyJIeT BO3BpallaTh 3Ha4YcHHE, paBHOC 1. UMCIIO BETOB, KOTOPHIE MOTYT OBITH OTOOPAXKEHBI BUACOAIANTEPOM,
BBIYHUCIIACTCS TI0 (hopMmyIIe:

iColors = 1 <<(iPlanes * iBitsPixel);
DT0 3HaYEHWE HE BCET/a COBMAIAET C YHUCIIOM I[BETOB, KOTOPOE MOXHO TOJIYyIUTh ¢ ToMonibio mapamerpa NUMCOLORS:
i Col ors = Get Devi ceCaps(hdc, NUMOOLCRS);

Hanpumep, ati 1Ba 3HaueHus OyxyT pa3iu4HBIME Ul OOJBIIMHCTBA IUIOTTEpOB. /s miorrepa 3Hauenust 1 PLANES n
BITSPIXEL Oynyt paBasbl 1, a Bemmunaa NUMCOLORS Oyzer 3aBUCETh OT YMCIIa IIBETHBIX MEPhEB, KOTOPhIE UMEIOTCS B
miotTepe. T MOHOXpPOMHBIX ycTpoiicTB (pyHKIMsA GetDeviceCaps BO3BpamiaeT 3Ha4eHHWE, PaBHOE 2, MPH BBI3OBE C
napamerpom NUMCOLORS.

Bosiee BayKHO TO, YTO ATH [[BA 3HAYCHHUS] MOTYT TAKXKe OTIMYATHCS JUIS 256-1[BETHBIX BUAC0AIANTEPOB, TOAICPKUBAIOIINX
3arpyxaemble mBeToBble MauTpbl. DyHkms GetDeviceCaps ¢ nmapamerpom NUMCOLORS Bo3Bpaimaer 4uciio IBETOB,
3ape3epBupoBaHHbIX Windows, koTopoe paBHO 20. OctaBmuecs 236 1BETOB MOTYT OBIThH 3a1aHbl Windows-miporpaMMoi,
HCTIOJB3YIONICH YIPaBICHUE MAIUTPAMH.

Windows ucnonezyer 0e33HakoBoe 32-pa3psiiHOE JUIMHHOE LEJIOE ISl MPECTaBICHUS LBETa. TWI NaHHBIX Ui LBETa
naspiBaetcsi COLORREF. Mnaamme Tpu OaliTa 3a7aloT KpacHyro, 3€lEHYI0 M TOJyOyl0 COCTaBISIOIIME, BEINYMHA
KOTOPBIX HAXOJHUTCA B MHTEpBane oT 0 10 255, kak mokasaHo Ha puc. 4.3. Takum 06pa3soM, MaauTpa MOXKET uMeTh 274
(npuMepHO 16 MIJUTMOHOB) LIBETOB.

|31|... |z4|n|... |1B|15|... |n |7 | |n|
L - A X b A

T LB LB
0 Blue Green Red

Puc. 4.3 32-paspsiiHoe npeacTaBieHUe 1BETa

OT0 0Oe33HaKOBOE JUIMHHOE Iesioe yacTo HaszpiBaloT "RGB-mBer". 3aromoBounslit ¢ain Windows COIEepKUT HECKOIBKO
MakpocoB Juisi paboTel co 3HaueHHsMH RGB. Makpoc RGB momywaer Tpm aprymeHTa, HpeICTaBISIIOIINX KpPacHYIO,
3€JIEHYIO U TOIyOyl0 COCTaBIISIIOIINE, M KOHCTPYUPYET U3 HUX 0€33HaKOBOE JUIMHHOE IIeJI0e:

#define R&B(r, g, b) ((COLGRREF) (((BYTE)(r) | ((WORD)(g) << 8)) | ((DNCRD)(BYTE) (b)) << 16)))

Takum 00pazom, BeIMIHMHA:
RGB(255, 0, 255)

pasHa 0xOOFFOOFF, 3nauenuro RGB mns nmypnypHoro nera (magenta). Korna Bce Tpu aprymenra pasubl 0, 1er —
YepHBI; KOTa Bce TpU paBHBI 255 — Oenbiit. Makpockl GetRValue, GetGValue u GetBValue n3BnekaroT 6€33HaAKOBBIC
CHUMBOJIGHBIC 3HAYCHHS COOTBETCTBYIOIIMX I[BETOB M3 3HaueHMs RGB-mBera. DT MakpoChl MHOTAA TMOJE3HBI, €CIH BB
ucnons3yete Gpynkimn Windows, Bo3paniaromue 3aadeHre RGB B Bamy mporpammy.

Uucmo 1BeToB, Bo3BpamaeMmoe (yHkImer GetDeviceCaps, dTO YHCIO YUCTBIX I[BETOB, KOTOPHIE MOXKET OTOOPa3UTh
yCcTpoiicTBO. B momonHeHne K 4HMCTBIM IBeTaM Windows MOXKET HCIOJB30BaTh IOJYTOHA, MPEICTABIIIONNE COO0M
MMUKCENBHBIN TIA0JIOH W3 TMHKCENeH pa3HBIX I[BETOB. He Bce yHUKaNbHBIC KOMOWHAIIMK OAaWTOB KPacHOTO, 3EJCHOTO H
roiay0oro mBetoB (GOPMHUPYIOT pa3HBIC MOJNYTOHOBBIC IaOMoHBL. Hampumep, Ha 16-11BeTHOM VGA 3Ha4eHHUS KpPacHOTO,
3€JICHOTO, TOJyOOr0 TOJDKHBI OBITH BO3BEACHBI B 4-F0 CTEICHB ISl TMOyYCHHS PA3IMYHBIX MOJTYTOHOB. TakuMm o0Opasom,
JUISL OTUX aJJaliTEPOB Bl IMEETE 28 i 262 144 [IOJIyTOHA.

Brl MOXeTe OnpeieTiTh ONMKANIIIA YUCTHIN [BET LTS JTF00O0Tr0 1[BeTa, UCToNb3ys hyHkuuto GetNearestColor:

r gbPur eCol or = Get Near est Col or (hdc, rgbCol or);

ATpnOYTbI KOHTEKCTA YCTPOMCTBA

Kak yxe roBopmnoch Bbime, Windows HCHONB3yeT KOHTEKCT YCTPOMCTBA AT XPAaHEHWs] aTPHOYTOB, OIPEAEIAIOMINX
noseaenue ¢pynkuuit GDI npu BeIBoAe. Harmpumep, Koria BbI BEIBOAUTE TEKCT, UCTIONB3Ys GyHKuMIo TextOut, BaM He HaJ0
3a7aBaTh [BET TeKCTa WiK WpHPT. Windows HCIIONIB3yeT KOHTEKCT YCTPOWCTBA IS OJITydESHUsI 9TOH MH(OPMALIIH.



79

Korma mporpamma 3ampamivBaeT oIMcaTelb KOHTEKCTa ycrpoiictBa, Windows co3JaeT KOHTEKCT YCTpOWCTBa CO
3HAUCHMSIMHM BCEX aTpHOYTOB HO YMOJIYaHHIO. ATPHOYTHI KOHTEKCTa YCTPOWCTBA INpHMBEICHBI B cieayrouield tabnuie.
IIporpamma MOXET H3MEHHUTH WU MTOTYYHUTH JIFO00H U3 3THX aTPHOYTOB.

ATpHOYT KOHTEKCTA

3Hayenue nmo

DOYHKUMH IS

DOYHKUMHT LIS

ycTpoiicTBa YMOJYAHUIO H3MEeHEeHUus MOJIy4YeHN s

Pexnm otoOpaskeHuUst MM_TEXT SetMapMode GetMapMode
(Mapping mode)
Hauvano koopauHaT okHa (0,0) SetWindowOrgEx GetWindowOrgEx
(Window origin) OffsetWindowOrgEx
Hauano koopanHat obnactu (0,0) SetViewportOrgEx GetViewportOrgEx
BbIBozia (Viewport origin) OffsetViewportOrgEx
IIpoTsxeHHOCTD OKHA (1,1) SetWindowExtEx GetWindowExtEx
(Window extent) SetMapMode

ScaleWindowExtEx
IIpotshxeHHOCTH OOMACTH (1,1) SetViewportExtEx GetViewportExtEx
BbIBOJIa (Viewport extent) SetMapMode

ScaleViewportExtEx
ITepo (Pen) BLACK PEN SelectObject SelectObject
Kucrs (Brush) WHITE BRUSH SelectObject SelectObject
HIpudr (Font) SYSTEM_FONT SelectObject SelectObject
Butosslit 06pa3 (Bitmap) Her SelectObject SelectObject
Texymas nosuuus nepa (0,0) MoveToEx GetCurrent-
(Current pen position) LineTo PositionEx

PolylineTo

PolyBezierTo
Pexxum dona (Background OPAQUE SetBkMode GetBkMode
mode)
IIBer pona (Background Bensrit SetBkColor GetBkColor
color)
IIBer Tekcra (Text color) Yepublii SetTextColor GetTextColor
Pexnm pucoBanust (Drawing  R2_COPYPEN SetROP2 GetROP2
mode)
Pesxxum pactspkeHns BLACKONWHITE  SetStretchBltMode GetStretchBIt-
(Stretching mode) Mode
Pexxum 3akpanivBanus ALTERNATE SetPolyFillMode GetPolyFillMode
MHoroyronsHuKoB (Polygon
filling mode)
MeskcHUMBOJIBHBII HHTEpBAT 0 SetTextCharacter- GetTextCharac-
(Intercharacter spacing) Extra terExtra
Hauano koopauHat KucTi (0,0) SetBrushOrgEx GetBrushOrgEx
(Brush origin) B 9KPaHHBIX

KOOpJIMHATAX

Oo6mnacts otceuenust (Clipping Her SelectObject GetClipBox
region) SelectClipRgn

IntersectClipRgn

OffsetClipRgn

ExcludeClipRgn

SelectClipPath

CoxpaHeHMe KOHTeKCTa yCTPOUCTBa

B 3Toif T71aBe BBl CTOJKHETECHh C Pa3IMYHBIMU (YHKIMSMH, U3MEHSIOIMIMMH aTpuOyThl KOHTEKCTa ycTpoiicTBa. OOBIYHO
Windows co3aeT HOBBIH KOHTEKCT YCTPOWCTBA CO 3HAUCHMSIMH aTpuOyTOB IO YMOJYAHWIO, KOTZIAa Bbl BBI3BIBACTE
¢ynkimn GetDC wmm BeginPaint. Bce n3MeHeHHs aTpHOYTOB TEpSIOTCS, KOT/Ia KOHTEKCT YCTpOicTBa OCBOOOXKHaeTCs
nmocpeacTBOM BbI3oBa GyHkmud ReleaseDC wim EndPaint. Ecnin Bamield mporpaMMe HEOOXOAMMBI 3HAYCHHUST aTpUOYTOB
KOHTEKCTa YCTPOWCTBA, OTIWYHBIE OT 3HAYCHWH 10 YMONYAHWIO, BaM HEOOXOIMMO HHHIHAJIM3HPOBATH KOHTEKCT
YCTPOWCTBA KaX bl pa3, KOr/a BbI MOJIYYaeTEe €ro OMUCATENb:

case WM _PAI NT:
hdc = Begi nPai nt (hwnd, &ps);
[mHMIIMammM3anmsa aTpmnbyTOB KOHTEKCTAa YyCTPOMCTBA ]
[pricoBaHMe B KIIMEHTCKOM OOJIaCTH OKHA ]
EndPai nt (hwnd, &ps);
return O;

XOTs 3TOT MOAXO[ BIIOTHE HPUEMIIEM, BBl MOXETE MPEANOYeCTh, YTOOBI U3MEHEHHUS aTpHOYTOB KOHTEKCTa yCTPOICTBa,
CIeTaHHBIC BaMH, COXPAHSJINCh, KOTIa BBl OCBOOOXKIaeTe KOHTEKCT YCTPOMCTBA, M HCIIOIB30BAINCEH B CIEAYIOMINH pa3 MpH
Bb13oBe GetDC win BeginPaint. MoxHo 3Toro noburtscs, Bmouns giaar CS_ OWNDC npu peructpaiiun Kiacca OKHa:
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wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW| CS_OMDC,

Tenepp Kaxka0e OKHO, KOTOPOE BbI CO3[aquTe Ha 0a3e 3TOro Kiiacca OKOH, OyIeT MMEeTh CBOW COOCTBEHHBIH KOHTEKCT
YCTpPOHCTBa 110 TeX IOp, MOKa OKHO He Oymer yHmurokeHOo. Korma Bel mcmomnp3yete ctiiie CS OWNDC, BaM HyXHO
TOJILKO OJIMH Pa3 MPOWHHUIMAIU3UPOBATh aTPUOYTHI KOHTEKCTAa yCTPOMCTBA, CKOpee BCero, mpu o0paboTke COOOIICHUS
WM _CREATE:

case WM CREATE:
hdc = Get DC( hwnd) ;
[mEMIIMIaIMBAIMNST aTPUOYTOB KOHTEKCTa YyCTPOMCTBA ]

Rel easeDC( hwnd, hdc);
ATpI/I6yTI>I COXPAaHAIOT 3HAUYCHUSA 10 TEX IMOP, NOKA Bbl UX HEC U3BMCHUTE.

Crune CS_OWNDC Bimsier TOJIBKO Ha KOHTEKCTBI YCTPOMCTB, moiyueHHble oT ¢yHkuuit GetDC u BeginPaint, u He
BJIMSCT Ha TOJy4eHHbIe OoT Apyrux ¢yHkumil (takux kak GetWindowDC). Ucnonb3oBanne crunst CS OWNDC umeer
neny: Windows tpebyer npumepHo 800 OalTOB IUIsi XpaHEHHsT KOHTEKCTa YCTPOUCTBA AJIS Ka)IOTO OKHA, CO3aHHOTO C
moMoIbko 3toro ctuis. Jaxe ecnu BoI ucronbiyere CS OWNDC, BBl JOIKHBI OCBOOOIUTE KOHTEKCT YCTPOWCTBA Mepen
BBIXOZIOM M3 OKOHHOH MPOILIEAYPHI.

Brr moxere Takke ncnonp3oBath etk CS CLASSDC:

wndcl ass. styl e = CS_HREDRAW | CS VREDRAW| CS_CLASSDC,

Hcnonp3oBaHue 3TOrO CTHJSL MPHBOAMUT K TOMY, YTO BCE OKHa TaKOro 0a30BOro Kiacca pasleialOT OIMH KOHTEKCT
ycrpoiictBa. Hcnonb3zoBanue koHTekcta ycrpodctBa Tunma CS _CLASSDC crnoxkHee, 4eM UCHOJb30BaHHE THIA
CS_OWNDC, notomy dro mo0sle m3MeHeHHsT aTpuOyToB KoHTeKcTa ycTporictBa CS CLASSDC, OymyT BIMSATH Ha BCE
OKHa, CO3JJaHHbBIE Ha 0a3e OJTHOTO M TOTO ke 0a30BOTr0 Kiiacca. DTO MOXKET MPUBECTH K CTPAHHBIM d(HeKTam.

B HEKOTOPBIX CiTydasx BaM MOXKET HMOTPeOOBaThCS M3MEHHUTh HEKOTOPBIE aTPUOYTHI KOHTEKCTa YCTPOWCTBA, HAPHCOBATH
YTO-HUOYIb, WCIONB3YyS W3MEHEHHBIC aTpPHOYTH, 3aT€M BEPHYTHCA K OPHUTHHAIBHOMY (TIPEABIAYIIEMY) COCTOSHHIO
KOHTEKCTa yCTPOHCTBA. J{JIs yIIPOIIeHNs 3TOTO MpOoIiecca BB COXPAHIETE COCTOSHHE KOHTEKCTa YCTPONCTBA, BEI3BIBAS:

i Savedl D = SaveDC( hdc) ;

Tenepp Bbl u3mensiere aTpuOyTbl. Korma Bbl 3aX0THTE BEPHYThCS K KOHTEKCTY YCTPOMCTBA, CYLIECTBOBABILIEMY Iepes
BBI30BOM SaveDC, BbI HCTIONB3yeTe (DYHKITHIO:

Rest or eDC( hdc, i Savedl D);

Ber mMoxere BbB3BIBaTE SaveDC moboe yucino pa3 no BbeioBa RestoreDC. Eciau BBl XOTHTE YCTAaHOBUTH KOHTEKCT
YCTPOMCTBA, CYIIECTBOBABIIUI MEPe]] IOCICIHUM BhI30BOM (yHKINH SaveDC, BbI BEI3bIBACTE:

Rest or eDC( hdc, -1);

PucoBaHue oTtpe3koB

Teoperuyeckn, Bce, 4TO HEOOXOAMMO JpaiBepy YCTpOWCTBa Uit pUCOBaHMS, 3TO (yHKIMs SetPixel (M, B HEKOTOPBIX
ciydasix, ¢ynkuust GetPixel). Bce ocrambHOE MOXHO OCYIIECTBUTH C TOMOIIBIO BBICOKOYPOBHEBBIX (DYHKIHH,
peanuzyemsbix i MogyneMm GDI mimm nake konom Bamieit mporpammel. PrucoBanue otpeska, K puMepy, pocTo Tpedyer
HEOJHOKPATHBIX BHI30BOB (DYHKIMH "pHCOBaHME MUKCETS" ¢ COOTBETCTBYIOIIMM U3MEHEHUEM KOOPMHAT X U V.

Ecim Bac He BOJHYET BpeMsl OKUIAHUS PE3yNbTaTa, BBl MOXCETE BBITOJIHHUTH ITOYTH JIFOOOH PUCYHOK C MOMOIIBIO TOJIBKO
MPOIETyp PUCOBAaHUS W YTCHUS NHKCEIsI. 3HAYUTENbHO Ooyiee 3(P(EKTUBHBIM B TpapUUCCKUX CHCTEMAax SBISCTCS
peanm3anus GYHKIUNA PUCOBAHHS OTPE3KOB M JAPYTUX CIOKHBIX rpaduuecKkux oreparii Ha ypoBHE JpaiiBepa yCTpPOHCTBa,
KOTOPBII COAEP)KUT KOJ, ONTHMH3MPOBAHHBIA Ui BBINOJMHEHWS 3THUX omepanuii. [Io Mepe TOro, Kak TEXHOJOTHSA
BHZICOQ/IaNITEPOB CTAHOBUTCA Bce OoJiee M3OIMIPEHHOH, IIIATHl aJalnTepoB OyAyT comep aTh rpadHuecKue COMPOLECCOPEI,
KOTOPBIE ITO3BOJIAT PHCOBATh OOBEKTHI HA allllapaTHOM ypOBHE.

Windows GDI, tem He menee, comepxutr Qpyukiuu SetPixel u GetPixel. Xots B nporpamme CONNECT wu3 rmaBer 7
ucrnons3yetrcst QyHKus SetPixel, B peaqbHOW >KU3HH TPH MPOTPAMMHUPOBAHUU TpaduKH 3TH (HYHKIMH HCTIONB3YIOTCS
penko. [l GoNbIIMHCTBA 33/1a9 HanO0JIee HU3KOYPOBHEBBIM BEKTOPHBIM TPa(GHUICCKIM MPUMHUTHUBOM SIBIISICTCS JINHHS.

Windows criocobHa oToOpakaTh NMpsIMbIE JIMHUHM (OTPE3KH), HJUTMNTHYECKHEe KpuBble U cruaiiHbl besbe. B Windows 95
TIOJIJICPKUBAIOTCS. CeMb (DYHKLUH JUTs prUcoBaHUs JIMHUI. D10 QyHKumu LineTo (oTpe3ku npsmeix), Polyline n PolylineTo
(psIBI CMEXHBIX OTPE3KOB NPSIMOHL, ToMaHnsie), PolyPolyline (MHOXecTBEHHBIE JIOMaHble), Arc (xyru smmnca), PolyBezier
u PolyBezierTo. (Windows NT nomnepxusaer eme Tpu GyHKIMN prucoBanust TMHUA — ArcTo, AngleArc n PolyDraw. Otn
¢yakmun He monaepxuBatoTcss B Windows 95.) IIsate atpuOyToB KOHTEKCTa YCTPOMCTBA BIUSIOT Ha TPEACTABICHHE
JIMHUM, CO3TAHHBIX C MCIIOJIb30BAHUEM DTHX (YHKIWH: TeKymias mo3uus nepa (Tonsko mis Gyakmwid LineTo, PolylineTo
u PolyBezierTo), nepo, pexxuM (oHa (U1 HECIUIONIHBIX TiepbeB), IBeT GoHa (msa pexuma Gona OPAQUE) u pexum
PHCOBAHWYSL.
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[To nprurHaM, KOTOpBIE MBI OOCYJIMM HMXE, B JaHHOM pazjeiie OyayT TakKe paccMOTpeHsl GpyHkuuu Rectangle, Ellipse,
RoundRect, Chord u Pie, XOTs1 5TH (yHKLIMH 3aKpallINBalOT 3aMKHYTYIO 00JIaCTh U PUCYIOT JIMHHH.

Oyukmusa LineTo — omna n3 HemHorux ¢yHkmmii GDI, koTOpbie comepkaT HE BCe pa3Mephbl 0TOOpakaeMoro OOBEKTa.
Bwmecrto atoro LineTo pucyer OTpe30K MpsIMOM M3 TOYKH, Ha3bIBAEMOM TEKYIMM IOJIOKEHHEM Iepa W ONPEJICJICHHOU B
KOHTEKCTE yCTPOICTBA, IO TOYKH, 3aJaHHON NpPH BBI30BE (YHKIMH. JTa TOYKAa HE BKIIIOYAETCS B OTPE3OK. Texyrias
TTO3UITHS TIepa — 3TO MPOCTO HAYAIbHAS TOYKA JJIs HEKOTOpHIX npyrux ¢GyHkmui GDI. B koHTekcTe yCTpoCcTBa TeKyIee
MOJIOKEHHE TIepa IO yModaHuio ycraHaBimmuBaercss B Touky (0,0). Ecnmm Bel BbeIBbIBacTe (yHkiuio LineTo 06e3
MIPEeIBapUTEIHLHON YCTAHOBKH TEKYIIEH TO3WIIMH, OHA PUCYET OTPE30K, HAUWHAIOIIMICS B JICBOM BEpXHEM YIiy paboueid
00acTH OKHa.

[ pucoBaHus OTpe3Ka M3 TOUYKHM ¢ KoopAauHatamu (xStart, yStart) B TouKy ¢ xoopauHatamu (xEnd, yEnd) BBl NOIKHBI
CHaJaJa UCIOoJIb30BaTh QYHKIMIO MoveToEX Ui yCTaHOBKH TEKYILETO MOJI0KEHHs Ilepa B TOUKY ¢ KoopAuHaTamMHu (xStart,
yStart):

MoveToEx(hdc, xStart, yStart, &pt);

rae pt — crpykrypa tuna POINT, onpeneneHHas B 3aroioBo4HoM daitre Windows kak:
typedef struct tagPO NT

LONG Xx;
LONG v;
} PONT,

MoveToEx Hndero He pucyeT. OHa NMPOCTO M3MEHSET TEKyllee MoJoKeHue Tepa. [Ipensimymiee TeKyiee MOJ0KEHUE
3aHocuTcs B cTpykTypy POINT. BbI MOkeTe ucosib3oBath LineTo Ui pUCOBaHUS OTpE3Ka:

Li neTo( hdc, xEnd, yEnd);

Ora QyHKUUS pUCYET OTPE30K A0 Touku (xEnd, yEnd), He BKiodas ee B oTpe3ok. Jlist mocienyromux Bb3oBoB LineTo
TEKyIlee MOJI0KEHHE NIepa yCTaHaBINBAeTCs B TOUKY (xEnd, yEnd).

Kpatkoe ucroprueckoe 3ameuanue: B 16-0uToBbIX Bepcusax Windows (yHKIUS, U3MEHSIONAs TEKYIIee MOJI0KEHHE Tepa,
Ha3biBasIach MoveTo W umena TpHU MapaMeTrpa — OIUCATeIh KOHTEKCTa YCTPOWCTBA M KOOPJAWHATHI MO X U Y. DYyHKIMS
BO3Bpallajia IpeAbIIyIiee TEKyIlee IONIOKEHHE Iepa, YIMaKOBAaHHOE KakK JBa 16-pa3psAmHBIX 3HAYCHUS B OJHOM 32-
paspsaHOM 0E33HAKOBOM JTMHHOM IiesioM. Temeps, B 32-0uTHbIX Bepcusx Windows (Bkimouas Windows NT u Windows
95) KOOpAMHATHI TPEACTABIEHBI 32-pa3psAHBIME BeduIrHAMU. [lockombKy 32-OmTHBIE Bepcuu si3bika C He UMEIOT 64-
OWTHOTO THIA JNAaHHBIX, MTOTPEOOBAIOCH 3aMeHUTh QyHKIHI0 MoveTo Ha MoveToEx. 310 u3MeHeHne HEOOXO0IMMO eIle U
MOTOMY, YTO BO3Bpamaemoe u3 Movelo 3Ha4YeHHE IMOYTH HHUKOTZA HE HCIIONH30BAJIOCh B MPOrPAaMMHPOBAHUH PEaTbHBIX
3ajay.

Teneps Xxopolllne HOBOCTH: €CIM BaM HE HYXKHO IpeAblAyIlee TeKyllee MOJOXKEHHE Mepa — UYTO YacTO BCTpEYaeTcs Ha
NpakTHKe — BBl MoKeTe npocto ycraHoBuTh B NULL mocnenuuit mapamerp ¢ynkuun MoveToEx. ®akTudecku, 4ToObI
npeoOpa3oBaTh Baw 16-0uTHbIH Kox aast Windows 95, BEI MOXKeTe ONpeeNuTh TAKOH Makpoc:

#defi ne MoveTo(hdc, x, y) MveToEx(hdc, x, y, NULL)
OToT Makpoc OyIeT MCIOIB30BaThCS BO MHOTHX IPOrpaMMax B CIICIYIONINX IT1aBaX JaHHOW KHUTH.

A ceifyac TUIOXME HOBOCTH: HECMOTPsS Ha TO, 4TO KoopauHatel B Windows 95 omuckiBatoTcst 32-OMTHBIMH 3HAYCHUSIMU,
UCTIONB3YIOTCSI TOJILKO Mitaiue 16 Out. 3HaueHHst KOOpANHAT BO3MOXKHBI TOJIBKO B MHTEpBajie 0T —32 768 mo 32 767.

BEI MoxxeTe Y3HAaTh TCKYUICC IMOJIOKEHHUC IICPa MOCPEACTBOM BbI30OBA!

Get Qurrent Posi ti onEx(hdc, &pt);

Crnenyronumii pparMeHT MporpaMMbl PHCYET CeTKy B pabodel obnmactu okHa ¢ uHTepBajgoM B 100 mukceneid, HaunHas OT
JeBOTO BepxHero yrima. llepemenHass hAwnd mpexncraBiser co0oil ommcarenb OKHAa, hdc — ommcarelb KOHTEKCTA
YCTPOWCTBA, a X U y — LEJIbIE:

Getd i ent Rect (hwnd, &rect);
for (x = 0; x <rect.right; x += 100)

{
MoveToEx(hdc, x, 0, NULL);
Li neTo (hdc, x, rect.bottom;
}
for (y =0; y <rect.bottom y += 100)
{

MoveToEx(hdc, 0, y, NULL);
Li neTo (hdc, rect.right, y);



82

XOTS MOXET TOKAa3aThCsl CTPAHHBIM, YTO JUIS PUCOBAHHS OJHOTO OTPE3Ka HANIO0 KCIOJIb30BaTh JBE (DYHKIUU, aTpUOyT
TEKYIIETO TMOJIOXKEHHUS MPUTOAUTCS, KOTJa Bbl 3aXOTHTE HApHUCOBATh PAJl CBSA3aHHBIX OTpe3koB. Hampumep, Bbl MoxkeTe
OTIpeNIeNnuTh MaccuB u3 5 Todek (10 3HaueHwiT), ONMMCHIBAIOIINX KOHTYP MPSIMOYTOJIbHUKA!

PONT pt [5] = { 100, 100, 200, 100, 200, 200, 100, 200, 100, 100 };

OOpatuTe BHUMaHUE, YTO TOCICIHSS M IepBas TOYKU COBMAAAIOT. Termeph BaM HYXKHO TOJBKO BbI3BaTh MoveToEx s
nepBoii Touku U LineTo i OCTaIbHBIX:

MoveToEx(hdc, pt[0].x, pt[O].y, NULL);

for (i =1; i <5; i++)
Li neTo(hdc, pt[i].x, pt[i].y);
[Mockonbky Qyukuust LineTo pucyer W3 TeKylied TOYKM 10 KOHEYHOH (He BKIIOYas ee), HU OJHa TOYKa He Oyner

MpopucoBaHa JBaAbl. [IOBTOpHOE pUCOBAaHME TOYKM HAa JKpPaHE HE CO3[AcT HUKAKUX MPOOJIEM, OHO MOXKET IUIOXO
BEITJISZICTH HA IDIOTTEPE WK B HEKOTOPHIX APYTHX PEKUMAaX PUCOBAHUS, KOTOPhIE OYAyT pacCMOTPEHBI HIDKE.

Korma mMeeTcss MacCuB TOUYEK, KOTOPBIE HAI0 COCTUHUTH OTPE3KaMH, MOKHO HAapHCOBATH MX O0Jiee MPOCTHIM CIIOCOO0M,
HCTONB3Ys QyHKIMIO Polyline. 3TOT onepaTop pACyeT TaKoH ke MPSMOYTOIBHUK, KaK M KO, IPUBEICHHBIH BEIIIE:

Pol yli ne(hdc, pt, 5);

[Mocnenuuii mapamerp — YKUCIO TOYEK. MBI MOTTH OBl TaKXkKe MPEACTABUTh 3TO YHCIO Kak (sizeof(pt) / sizeof(POINT)).
Pesynbrar npumenenust Polyline Takoil ke, KaKk M IPU MCIOJIB30BAaHHM Ha4yajabHOro BbI3oBa (yHKIMU MoveToEx c
TIOCIIEAYIONIMMH MHOTOKPaTHBIMU BbI3oBamMu (GyHKumH LineTo. Tem He menee, Polyline He y4WTHIBaeT M HEe U3MEHSET
TeKyliee Moynoxenne mnepa. PolylineTo HeMHOTO oOTiaMYaeTcs. OTa (QYHKIUS HUCTOIB3YyeT TEKYyIee IOJOKEHUE I
HAYaJbHOM TOYKM M YCTAHABIMBACT TEKYyIEe IMOJOKEHHE B KOHEI ITOCIIEHET0 HAapHCOBAHHOTO OTpe3Ka. [IpmBeneHHbIH
HIDKE KOJT PUCYET TOT )K€ TPSAMOYTOIBHHK, KaK M B MPEIBIAYIINX IpUMepax:

MoveToEx(hdc, pt[O0].x, pt[O].y, NULL);
Pol yl i neTo(hdc, pt + 1, 4);

XOoTs BBl MOXKETE UCIONIb30BaTh QyHKIMU Polyline u PolylineTo nns pucoBaHUS HECKOJIBKUX OTPE3KOB HIJIH JIOMAHBIX, OTH
¢byHKIMH GoJee MPUMEHMMBI NPH PUCOBAHHMU CIOXKHBIX KPUBBIX, COCTOAIIMX M3 COTEH M ThICSY OTpe3koB. Hampumep,
MIPEATIONI0XKNUM BBl XOTHTE W300pa3uTh CHHycoMnalibHyto BoiHy. Ilporpamma SINEWAVE, npusenennas Ha puc. 4.4
WLTIOCTPUPYET TO, KaK ITO JIETIaeTCs.

SINEWAVE.MAK

si newave. exe : Si newave. obj
$(LINKER) $( QU FLAGS) - QUT: si newave. exe si newave. obj $(QUJ LI BS)

si newave. obj : sinewave.c
$(O0) $(CFLAGS) sinewave.c

SINEWAVE.C

SINEWAVE. C -- Sine Wave Using Polyline
(c) Cnharles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <mat h. h>

#defi ne NUM 1000
#define TWOPI (2 * 3.14159)

LRESULT CALLBACK WhdProc(HWAD, U NT, WPARAM LPARAM;

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i QrdShow)

{
static char szAppNane[] = "Si neWave";
HAND hwnd;

MBG nsg;
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WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra = 0;

wndcl ass. cbwhdExt r a = 0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);

wndcl ass. hCur sor

wndcl ass. hbr Backgr ound
wndcl ass. | pszMenuNane
wndcl ass. | pszd assNarre
wndcl ass. hl conSm

LoadCQur sor (NULL, | DC_ARROW ;

NULL;
szAppNare;

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow szAppNane, "Sine Wave Using Pol yline",

W5_OVERLAPPEDW NDOW

CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message(&nsg, NULL, 0, 0))
{
Tr ans| at eMessage( &nsg) ;
Di spat chMessage( &nsg) ;

}
return nsg. wPar am
}
LRESULT CALLBACK WidProc( WD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)
{
static int cxQient, cydient;
HDC hdc;
int i;
PAI NTSTRUCT ps;
PQ NT pt [NUM;
swi tch(i Msg)
{
case WM SI ZE:

cxdient = LONORD(| Param;
cydient = HWRDI Paran);
return O;

case WM PAI NT:
hdc = Begi nPai nt (hwnd, &ps);

MoveToEx( hdc, O, cydient / 2, NULL);
LineTo (hdc, cxQient, cydient / 2);

for(i =0; i < NU i+4)
{
pt[i].x =i * cxAient /| NUM
pt[i].y =(int)(cyQient / 2 *

(1 - sin(TWOPL * i / NUM));

Pol yli ne(hdc, pt, NUV;

(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;

Loadl con(NULL, | DI _APPLI CATION);
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return O;

case WM DESTROY:
Post Qui t Message(0) ;
return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;
}

Puc. 4.4 TIporpamma SINEWAVE

Ota nporpamma coaepkut MaccuB u3 1000 ctpykryp POINT. B mukne ot 0 g0 999 unen x ctpykrypsl pacteT ot 0 10
cxClient. B xa)XI0M IUKJIE WICH ¥ CTPYKTYPHI ONpEeNseT 3HaUeHNEe CHHyca U MacIITabupyeTcss A0 pa3sMepoB KIMEHTCKOH
obnmactu okHa. Bcs kpuBasi EIMKOM OTOOpa)kaeTcsl ¢ MCIOIb30BaHHEM OJHOTO BbI3oBa (yHKIWMH Polyline. TlIockonbKy
dbyuakmust Polyline peani3oBaHa Ha ypoBHE JpaliBepa yCTpPOHCTBa, 3TO paboTaeT 3HaUnuTeNbHO ObIcTpee, yeM 1000-kpaTHbIe
BbI30BBI pyHKIMH LineTo. Pe3ynbraTsl paboThl porpaMMbl IpUBEIEHBI Ha puc. 4.5.

[ Sine Wave Using Polyline =] B I

Puc. 4.5 BriBog nporpammer SINEWAVE

OrpaHuymBaroLWmMnM NPAMOYrofibHUK

Teneprs paccMoTpuM QYHKIHIO Arc, KOTOpas PUCYeT UIMNTHICCKYIO KpUBYI0. PaccMoTpenne QyHKIMH Arc HE MMEEeT
cMBIcTa 0e3 MpeaBapuTeNIbHOTO paccMoTpenus GyHkuuu Ellipse, paccmorpenne Gyukiuu Ellipse He mMmeeT cMmbicia 0e3
paccmorpenust Gpynkiun Rectangle. Ecnn paccmarpuBate Gynkuun Ellipse n Rectangle, To crenyet pa3oOpaTbest TakKe C
¢ynxumsmu RoundRect, Chord n Pie.

[Ipobnema B Tom, uto QyHkimu Rectangle, Ellipse, RoundRect, Chord n Pie nipeqHa3HaYCHBI HE TOJBKO JJISI PUCOBAHHUS
muHAd. Jla, 3T QYHKIUM PUCYIOT JIMHUHM, HO OHHM TAaKXKe 3aKPallUBalOT OTPAHMYCHHYIO 3TUMH JIMHHSIMU 00JacTh,
HCTIONB3Ysl TEKYIIYI0 KUCTh. [10 yMOJTYaHHIO 3Ta KUCTh CIUIONIHAS W Oejas, IO3TOMY, HAuWHAsl YKCICPUMEHTHPOBATH C
STUMHU (PYHKIMSIMU, BBl MOTJIM HE 3aMETHTh, YTO OHH JICNIAIOT €IIe YTO-TO, KPOME PHUCOBaHUs NuHUI. CTPOro ToBOps, STH
(YHKIIMH OTHOCSTCS K CIeayromeMy pasaeny "PrucoBaHue 3akpallleHHBIX oOnacteil”, HO TeM He MEHee PacCMOTPHUM HX
311€Ch.

Bce ¢yHKuMu, KOTOpble ObUIM YKa3aHbl BBIINIE, CXOXKH B TOM, 4YTO BCE OHH CTPOSTCS C HCIOJb30BaHUEM
"orpannumBaromero  npsMmoyroiapHUKa"  (bounding box). Bwl  ompexmenseTe  KOOPAWHATHI  NPSIMOYTOJBHUKA,
OTpaHUYMBAIOIIETO 00BEKT, 1 Windows pucyeT 00bEKT, HCIIONB3YS 3TO MPSIMOYTOJIbHUK.

[Ipocreiinieii n3 3TUX QYHKIMHA ABISETCS QYHKITUS PUCOBAHMS PSAMOYTOJIbHHKA:
Rect angl e(hdc, xLeft, yTop, xRight, yBotton);

Touka ¢ xoopaunatamu (xLeft, yTop) — 3T0 NEeBBII BEpXHUIT Yol MPAMOYTOJIBHAKA, a TOUKa (xRight, yBottom) — mipaBbIid
HIDKHUK yron. ®urypa, HapHCOBaHHAas C HCHONb30BaHHEM (yHKUMU Rectangle, mpusenena Ha puc. 4.6. CTOpOHHI
MPSIMOYTOJIbHUKA BCET/Ia MapauiebHbl TOPU30HTAILHOM U BEPTUKAIBHOM CTOPOHAM DKpaHa.
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xLeft xRight
— yTop

_ yBottom

Puc. 4.6 durypa, HaprcoBaHHas ¢ UCHOJIB30BaHUEM QYHKUUH Rectangle

[IporpamMmucThl, panee paboTaBiiue ¢ Trpa@UKON, MPUBBIKIM K MpobdieMe OAHOTO mHKcens. HekoTopwie Trpadudeckue
CHUCTEMBI M300paXKaroT (UTYpHI, BKIIOYAIOIINE MPABYI0 W HIDKHIOK KOOPIMHATH, a HEKOTOPBIE — PHCYIOT (GHUTYPHI 110
MpaBOi U HIDKHEW KOOPIUHATHI, HE BKJIIOYAs UX.

Windows HCIIONIB3yeT MOCHeTHIH MoaX0 1. ECTh TPOCTOM MyTh AJIs WILTIOCTPAIlN CKa3aHHOTO.

IIpennonoxuM, BEI3BIBACTCS (QYHKITH:

Rectangl e(hdc, 1, 1, 5, 4);

Kak yxe roBopmwiocs, Windows wuCHonbp3yeT s PHUCOBAHUS 0 | | | | |
OTpaHUYMBAIOIIUKA MPSIMOYrOJbHUK. Bbl MoOXeTe MpeAcTaBuTh cede

JIMCIIIEN KaK CeTKY, Kak/ias siuelika KOTOPOH MPeICTaBIIIeT OAUH MUKCEb. 1 — -
BooOpaxaemblii OrpaHUYUBAIONIMNA MPSIMOYTOJLHUK PHCYETCS IO CETKE, a 2 _| |
BBIBOTUMBIiA MPSMOYTOJIbHHK pucyercs c UCIIOJIb30BaHUEM

OTPaHUYMBAIOIIUIA. DTO BBITISIUT TaK: 3 — —
[uprHa moNOC, OTACISAIONINX TPSIMOYTOIBHUK OT BEPXHEH U JICBOM TpaHUIL 4 - —
paboueii o6macTn okHa paBHa | mHKcenro. Windows HCHONB3YeT TEKYIIYIO 5

KHCTb [UIS 3aPUCOBKHU 2-X MTUKCENEH BHYTPH IPSIMOYTOJIbHUKA. 1 1 |

Brr YK€ 3HACTC, KaK HAPUCOBATH MPAMOYTOJIbHUK, TCICPb HAA0 BBIACHUTD,
KaK HapUCOBATb BJIIMIIC, IOCKOJIbKY IS 3TOT'O HCOGXOﬂI/IMLI TC KC NMapaMETpPhI:

El l'i pse(hdc, xLeft, yTop, xRight, yBotton;

®durypa, orodbpaxaemas pynkiueit Ellipse (BMecTe ¢ OTpaHUYHBAIONIUM PSIMOYTOJILHIUKOM) MIPUBEIeHA Ha puc. 4.7.

xLeft xRight
e yTop
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
I
b TThe———e—T _______ i— yBottom

Puc. 4.7 ®urypa, HaprcoBaHHas C HCIOJIb30BaHUeM GyHKIMH Ellipse

OyHKIMSA Ui PUCOBAHUS TPSAMOYTOJNbHWKA C CKPYIJICHHBIMH YTJIAMH [PHUMEHSET TOT JK€ OTpaHHYMBAOLIIA
MPSAMOYTOJIBHUK, 9TO U GyHKIUHN Rectangle u Ellipse, HO ¢ IBYMS TOTIOTHUTEIBHBIMA TTApaMETPAMU:

RoundRect (hdc, xLeft, yTop, xRight, yBottom xCornerEl lipse, yCornerEllipse);

®durypa, orodbpaxkaemast 3Toi QyHKIMEH puBeIeHa Ha puc. 4.8.
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xLeft xRight

yCornerEllipse

yBottom —----~ I SN—" hd

xCornerEllipse

Puc. 4.8 ®urypa, HapricoBaHHas C HCITOJIb30BaHNWEM QyHKIMH RoundRect

Windows w#cHonb3yeT MaJeHbKMH OSJUITMIIC JUIS PHCOBAaHMS CKpPYIJeHHBIX yrioB. IllmpuHa »TOro simmnca paBHa
xCornerEllipse, a Boicota paBHa yCornerEllipse. TlpencraBete cebe, uro Windows AEIUT 3TOT MAICHBKHI JUTUTIC Ha YETHIPE
KBaJpaHTa 110 OAHOMY Ha KaXIbli W3 dYeTblpex ymIoB. OKpyriocTs yrioB Oosiee 3aMeTHa IpH OOJBIIMX 3HAYCHHSX
xCornerEllipse n yCornerEllipse. Ecin 3nauenne xCornerEllipse paBHO pa3HocTH Mexnay xLefi u xRight, a yCornerEllipse —
pazHoctn Mexay yTop n yBottom, To gyHkims RoundRect 6ynet oToOpaskaTh SIUIHIIC.

CKpyTJICHHBIC YIJIBI, MOKa3aHHBIC Ha puc. 4.8, ObUIM HAapHCOBAHBI C WCIOJB30BAaHHEM Pa3MEPOB YIJIOBOTO JIUIHIICA,
BBIYUCIICHHBIX TI0 (OPMyIIaM:

xCornerEl |ipse =(xR ght —xLeft) / 4;
yCornerEl | i pse =(yBottom —yTop) / 4;

D710 mpocroe NPUONMKEHHE, HO Pe3yibTaThl, CKOpPEe BCEero, OyIyT BBIMJISACTh HE COBCEM MPABUIILHO, MOTOMY YTO
OKpYIJIOCTh YIJIOB Ooyiee 3aMeTHa MpH OOJNBIIUX pa3Mepax MpsiMOyrojibHukKa. J[as pemieHust 3Toi mpoOsieMbl, BbI,
BEpOSITHO, 3aXOTHTE CJENIaTh paBHBIMU peanbHble pasmepsl xCornerEllipse n yCornerEllipse.

B ¢ynkunu Arc, Chord u Pie iepenaroTcsi OJJUHAKOBBIE TTApaMeTPHhI:

Arc(hdc, xLeft, yTop, xRight, yBottom xStart, yStart, xEnd, yEnd);
Chord(hdc, xLeft, yTop, xR ght, yBottom xStart, yStart, xEnd, yEnd);
Pi e(hdc, xLeft, yTop, xRight, yBottom xStart, yStart, xEnd, yEnd);

Jlunaus, pucyemas ¢yHKuueHd Arc nmpuBeaeHa Ha puc. 4.9; ¢urypsi, otoopaxaemblie GyHkusMu Chord n Pie, ipuBeIeHBI
Ha puc. 4.10 m 4.11. Windows ucnosip3yeT BooOpakaeMyro JIMHHUIO JJISI COSOUHEHUs Touku (xStart, yStart) ¢ TEHTpOM
amunca. B ToYke, rie 3Ta JMHHS MEpeceKkaeTcsi ¢ OrPaHUYMBAIOLIMM MPSAMOYroibHUKOM, Windows Ha4MHAaeT pUCOBaTh
JyTy DJUIMICAa B HANpPaBJICHHUHM IMPOTHUB 4YacoBOW CTpenkd. Windows TakKe HCIOJIb3yeT BOOOPAXKAEMYIO JIHMHHUIO IS
coenuHeHuns Touku (xEnd, yEnd) ¢ uentpom sjmica. B Touke, rlie 3Ta JMHHS TEPECceKaeTcs ¢ OrPaHUYUBAIOIIAM
npsiMoyrobHuKoM, Windows 3aBepiiacT pucOBaHUC TYTH.

B cnyuyae ¢ynxumu Arc nevictBus Windows Ha 3TOM 3aKaHYMBAIOTCS, MOCKOJBKY Iyra — OJJUIMNTHYECKas KpUBas, HE
OTpaHWYMBArONIast 3aMKHYTYI0 o0nacTb. B ciyuae dynkiun Chord Windows coenuHsSeT KOHEYHbIE TOUKH AyTH. B cimydae
¢ynxumu Pie Windows coeuHseT HadabHYIO0 U KOHEUHYIO TOUKH JYTH C EHTPOM dJuniica. BHyTpeHHss o0nacts Guryp,
obpaszyembix ¢pyukiusmu Chord u Pie, 3akpammBaeTcst TEKYIIECH KUCTHIO.

Bac MoxeT yauBHTH HCIOJIB30BaHNE HAYAIBHOI M KOHEYHOH no3utid B GyHkuusx Arc, Chord n Pie. Iloduemy 051 mpocTo
HE yKa3aTh HAa4aJbHYI0 M KOHEUHYIO TOYKM Ha KPHBOW 3mmiica? Xopomo, BBl MOXETE CHeNaTh Tak, HO BaM MpHUAETCA
YHUCJIEHHO OMKCATh, UTO 3TO 3a TOYKHA. MeToxa, mpuMeHseMblii B Windows, paboTaeT, He TpeOys 3THX YTOUHSHHM.

xStart

—yBottom
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Puc. 4.9 ®urypa, HapucoBaHHast C HCIOJIb30BaHHEM (QYHKIMH Arc

xStart

| yStart — !

—yBottom

Puc. 4.10 ®urypa, HaprcoBaHHasI ¢ UCTONb30BaHueM QyHkuuu Chord

xStart

xLeft
| yStart — §

xRight

I— yTop

— yBottom

Puc. 4.11 ®urypa, HaprucoBaHHAS ¢ UCTIOIb30BaHUEM (PyHKITNHN Pie

IIporpamma LINEDEMO, npusenennas Ha puc. 4.12, pucyet npsiMOyroiabHUK, SJUIUIIC, IPSIMOYTOJIBHUK C CKPYTJIEHHBIMU
yIJIaMHM W JIBa OTpe3Ka, HO B JPYroM IOpsiIke. JTa MporpaMma IOKas3bIBaeT, 4To (DYHKIMH, ONpeessfonie 00IacTH,
3aKkpamuBaioT ux. [103ToMy OTpe3ku He BUAHBI TaM, I/ie HAPUCOBAH dJUIUIC. Pe3ynbTaThl BBIBOJA IPOrpaMMbI MIPUBEAEHBI

Ha puc. 4.13.
LINEDEMO.MAK

|'i nedeno. exe : |inedeno. obj

$(LINKER) $( QU FLAGS) - QUT: | i nedeno. exe |inedeno. obj $( QU LI BS)

|'i nedemo. obj : |inedeno.c
$(C0) $(CFLAGS) |inedeno.c

LINEDEMO.C

LI NEDEMD. C -- Li ne-Drawi ng Denonstration Program
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>

LRESULT CALLBACK WidProc(HWAD, Ul NT, WPARAM LPARAM) ;

int WNAPI W nMi n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i OrdShow)

{
static char szAppNarme[] = "Li neDemo";
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HAND hwnd;
MEG nsg;
WADCLASSEX wndcl ass;

chSi ze

style

| pf nWAdPr oc
cbd sExtra
cbWhdExtra

hl nst ance

hl con

hCur sor

hbr Backgr ound
| pszMenuNane
| pszd assNane
hl conSm

wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.

si zeof (wndcl ass) ;

CS_HREDRAW | CS_VREDRAW

WAdPr oc;

0;

0;

hl nst ance;

Loadl con( NULL, | DI _APPLI CATION);
LoadCur sor (NULL, | DC_ARRON ;
=(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
NULL;
szAppNane;
Loadl con( NULL,

I DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow( szAppNane,

"Li ne Denonstration",

W\&_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,

NULL, NULL, hlnstance,

ShowwW ndow( hwnd, i QrdSh
Updat eW ndow( hwnd) ;

whi | e( Get Message( &nsg,
{

NULL) ;

ow ;

NULL, 0, 0))

Tr ans| at eMessage( &nsg) ;
D spat chMessage( &nsg) ;

}

return nsg. wPar am

}

LRESULT CALLBACK WidProc( HVWND hwnd, U NT i Msg,

{
static int cxdient, c
HDC hdc;

PAI NTSTRUCT ps;

swi t ch(i Msg)
{
case WM SI ZE:

WPARAM wPar am LPARAM | Par am

ydient;

cxdient = LONORD(| Param ;

cydient = H
return O;

case WM PAI NT:

WORD( | Par an) ;

hdc = Begi nPai nt (hwnd, &ps);

Rect angl e( hdc

MoveToEx (hdc

LineTo (hdc

MoveToEx (hdc
LineTo (hdc

Ellipse (hdc

RoundRect ( hdc

cxdient / 8, cydient / 8,
7 * cxdient / 8, 7 * cydient / 8);

1

0,
cxdient,

0, NULL);
cydient);

1

1

0,
cxdient,

cydient,
0);

NULL) ;

i

1

cxdient / 8, cydient / 8,
7 * cxQdient / 8, 7 * cydient / 8);

1

cxdient / 4, cydient / 4,

i



89

3* cxAient / 4, 3 * cydient / 4,
cxdient / 4, cydient / 4);
EndPai nt (hwnd, &ps);
return O;

case WM DESTROY:
Post Qui t Message(0) ;
return O;

return Def WndowProc(hwnd, i Msg, wParam | Paran;
}

Puc. 4.12 TIporpamma LINEDEMO

il Line Demonstration 9 [=] E3

-

Puc. 4.13 Oxno nporpammsl LINEDEMO

CnnauHbl Be3be

CroBo "cruiaiiH" paHbllle OTHOCWIOCH K TMOKOMY KyCKy J€peBa, Pe3WHBl MM METajula, KOTOPBIH HMCIOJB30BAIM JUIS
pHUCOBaHMSA KPHBBIX Ha jucTe Oymaru. Hampmmep, eciam BBI MMENH HECKOJBKO OTCTOSAIIMX OPYT OT JIpyra TOYEK, M BEI
XOTEJIN COEAWHUTH WX C MOMOINBI0 KPHBOH (I WHTEPIIOJSIINK WA SKCTPATIOJIIINHN), BBl JOJDKHBI OBLTH, BO-TICPBEIX,
OTMETHTH 3TH TOYKH Ha YEPTEKHOU Oymare, 3aTeM "IPUBSA3aTh" CIUIAMH K TOYKaM W KapaHAAlIoM HapHCOBaTh KPUBYIO IO
CIUTaliHy TaK, Kak OH ObLT M30THYT BOKpYT Touek. (IToxamyiicta, He cMelTech. KaxeTcs, 9To Tak MOTJIO OBITh TOJIBKO B 19
BEKEe, HO XOPOIIIO M3BECTHO, YTO MEXAaHMYECKHE CIUIAMHBI UCIIONB30BAINCH CTPAXOBBIMU CIYXKAIHMH, PACCUNTHIBABIIUMH
BEPOSITHOCTh CTPAXOBOTO cliydasi, eme 15 et Hazam.)

B Hame BpeMs, KOHEYHO, CIUIaliHBI — 3TO MaTeMaThdeckue BbIpakeHHMs. OHU HMMEIOT CaMble Pa3Hble MPUMEHEHUS.
Crutaiinel besbe — 0HM M3 caMBIX HOMYJSPHBIX B MPOrPaMMHPOBAHUN KOMITBIOTEPHOH Tpaduku. ITO COBCEM HelaBHEE
YCOBEPILIEHCTBOBAHUE B apceHase rpa)MueckKuX CPelCTB, JOCTYIHBIX Ha YPOBHE OINCPAIIMOHHON CHCTEMBI, U OHO MPHILIO
C HEOXXHJAaHHOW CTOpPOHBI. B miecTHaecsTHIX Trojax aBTOMOOWIbHAs KommaHus Renault mepexomunma oT pydHOTO
NPOEKTUPOBAHMS Ky30BOB aBTOMOOMIIEH (4TO TpeOOBajIo MHOTO INIMHBI) K KOMITBIOTEPHOMY. TpeboBajics MaTeMaTHIecKui
anmapart, 1 [Tbep besbe npemioxun Habop hopmyi1, oka3aBIIMXCs OYEHb MOJIE3HBIMHU B ATOH padore.

C Ttex mop aByMmepHas (opma craiina be3pe mokaszanma ceOsi kak camass yqoOHas kpuBasi (IOciie MPSMBIX JIMHUH H
JJUTUTICOB) B KOMIIBIOTEpHOU Tpaduke. Hampumep, B s3bike PostScript crmaiiasl be3be HCmonb3yIoTCs i BCeX KPUBBIX —
JJUTMNITUYECKHE JIMHUM aNlpOKCUMHUPYIOTCs M3 ciuiaiiHoB besbe. KpuBbie be3be Takke HMCHONB3YIOTCS JAJIS OMHCAHMS
KOHTYPOB CHMBOJIOB Pa3iMyHBIX MPHUPTOB s3bika PostScript. (TrueType ucmonb3yroT 6osee mpocThie U OBICTPhIe (POpPMBI
CIUTAliHOB. )

[Ipocroit nByMepHbIN citaiiH besbe omnpenpesnseTcs 4eThpbMsS TOYKAMHU — ABYMS KOHEYHBIMH M JABYMS KOHTPOJIHHBIMHU.
Kon1p! kpuBo# npuBsI3aHbl K IBYyM KOHEYHBIM TOYKaM. KOHTpOJbHBIE TOYKHM BBICTYHAIOT B POJIM MAarHUTOB Ui OTTATHBAHUS
KPUBOH OT MPAMOM, COeNUHSIONIEH ABe KpalHUE TOYKH. DTO JY4YIIE BCEro WLIIOCTPUPYETCS HMHTEPAKTUBHOM MpOrpaMMoii
BEZIER, npuseaeHHoit Ha puc. 4.14.
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BEZIER.MAK

bezi er.exe : bezier. obj
$(LINKER) $( QU FLAGS) - QUT: bezi er. exe bezier.obj $(GQJ LI BS)

bezier.obj : bezier.c
$(O0) $(CFLAGS) bezier.c

BEZIER.C

BEZIER C -- Bezier Splines Deno
(c) Charles Petzold, 1996
#i ncl ude <w ndows. h>
LRESULT CALLBACK WhdProc( HVWAD, U NT, WPARAM LPARAV);

int WNAPI W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i QrdShow)

{

static char szAppNane[] = "Bezier";
HWAD hwnd,;

MBG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass);

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWhdProc = WAdPr oc;

wndcl ass. cbd sExtra =0

wndcl ass. cbWidExt r a =0

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATIQN);
wndcl ass. hCur sor = LoadCursor (NULL, | DC _ARRON ;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;

wndcl ass. | pszMenuNane = NULL;
wndcl ass. | pszd assNane = szAppNane;
wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLI CATIQN);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow szAppNane, "Bezier Splines",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i GrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Transl at eMessage( &sQ) ;
D spat chMessage( &1sQ) ;
}
return nsg. wPar am
}

voi d DrawBezi er (HDC hdc, PO NT apt[])
{
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Pol yBezi er (hdc, apt,

MoveToEx( hdc, apt[0]
LineTo (hdc, apt[1]

MoveToEx( hdc, apt[ 2]
Li neTo (hdc, apt[3]
}

4);

x

apt[0].y, NULL);
apt[1].y);

x

x

apt[2].y, NULL);
apt[3].y);

x

LRESULT CALLBACK WidProc( VWD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)

{

static PONT apt[4];

HDC hdc;

int cxdient, cydient;

PAI NTSTRUCT  ps;

swi tch(i Msg)
{
case WM SI ZE:

cxdient =
cydient =

apt[0].x =
apt[0].y =

apt[1].x =
apt[1].y =

apt[2].x =
apt[2].y =

apt[3].x =
apt[3].y =

return O;

LONORD( | Par am) ;
H WORD( | Par an) ;

cxdient
cydient

N

—~ —~

cxdient
cydient

- -
AN

cxdient
3 * cydient

- -
Abh

3 * cxdient
cydient

- -
N A

case WM MOUSEMOVE:
i f(wParam & MC LBUTTON || wParam & MK_RBUTTQN)

{

hdc = Get DC( hwnd) ;

Sel ect (bj ect (hdc, Cet St ockCbj ect (WH TE_PEN) ) ;
Dr awBezi er (hdc, apt);

i f(wParam & M _LBUTTON)

{
apt[1].x = LONORD(I Paranj;
apt[1].y = HWORD(I Paranj;
}
i f(wParam & M<_RBUTTON)
{
apt[2].x = LONORD(I Paranj;
apt[2].y = HWORD(I Paranj;
}

Sel ect hj ect (hdc, Get St ockChj ect (BLACK_PEN) ) ;
Dr awBezi er (hdc, apt);
Rel easeD( hwnd, hdc);

}

return O;
case WM PAI NT:

I nval i dat eRect (hwnd, NULL, TRUE);
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hdc = Begi nPai nt (hwnd, &ps);
Dr awBezi er (hdc, apt);

EndPai nt (hwnd, &ps);
return O;

case WM DESTROY:
Post Qui t Message(0) ;
return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;
}

Puc. 4.14 IIporpamma BEZIER

[TockonbKy 3Ta mporpaMmma HCIOJb3YeT JIOTHKY 00pa0OTKU MEIIHU (00 3TOM moiineT pedb B Tiase 6), 37ech HE OyOyT
OOBSACHATHCS ~ TPUHIMIIBI  €e  (QYHKIHOHHpoBaHWS (3T0 ObUIO OBl  MpeXIeBpeMeHHBIM). Bwmecrto  3Toro,
TOAKCTIEPUMEHTHPYITE cO crutaitHamu besbe. B 3Toil mporpamMme 1Be KpaliHHE TOYKHM YCTAaHOBJIEHBI HA TIOJIOBUHE BBICOTHI
u Ha 1/4 n 3/4 mmpuHBl paboyeill 30HBI OKHA. J[ByMS KOHTPOJBHBIMH TOYKAMH MOXXHO MaHHITYJHUPOBAThH: MEPBOH —
Ha)KaTHEM JICBOM KHOITKH MBIIIH U TIEpEMEIICHHEM MBIIIH, BTOPOH — Ha)KaTHeM IPaBOW KHOTIKH MBIIIH U TIEPEMEIICHAEM.
Ha puc. 4.15 mokazan THTIOBOH BU OKHA IIPOTPAMMEI.

Kpome camoro craiiHa besbe mporpaMma Takxke oToOpa)kaeT ciieBa MPSMYIO JIMHHUIO W3 NEPBOH KOHTPOJBHOW TOYKH B
MEPBYIO KPalHIOK TOYKY (MM HAdalbHYIO TOUKY) M MPSMYyIO JMHUIO U3 BTOPOH KOHTPOJIBHON TOUKHM B KOHEUHYIO TOUKY
cIpasa.

Cnnaitnbel be3be cunTaroTCs IMoJIe3HBIMU JJI1 KOMIIBIOTEPHOT'O MMTPOCKTUPOBAHUS 6naroz1aps{ CJICAYIOIIUM XapaKTCPUCTUKAM:
BO-HCpBLIX, HEMHOTI'O MMOMMPAKTUKOBABIINCH, BbI MOKETEC JICTKO MAHUITYJIMPOBATH KpHBOﬁ JUTS TIOJTYYCHUSA Hy)KHOﬁ (I)OpMBI.

Bo-BTOphIX, crutaiiHel be3be OUYCHB JIETKO YIPABISIOTCA. B HEKOTOPHIX (DopMaxX CIUTAHHOB KpWBas HE MOXKET OBITH
TpoBeJieHa 4epe3 Bce ompenensomue Toukd. Cruraiinel be3pe Bcernma "mpuBs3aHbl" K IBYM KOHEYHBIM TodKaM. (DTo
TepBoOe AOMyIeHne, KoTopoe OepeT Hadamo B ¢opmynax besne.) Kpome Toro, CymecTByIOT CIUIAHBI ¢ O€CKOHEYHBIMU
KPUBBIMH, KOTOPbIE UMEIOT CBOM OCOOCHHOCTH. B KOMITBIOTEpHOM MPOEKTHPOBAHUK PEAKO BCTPEUAIOTCS MOIOOHBIC THITHI
crutaiiHoB. Kak mpaBmio, kpuBble be3be Bcerna orpaHWUYeHBI YETBIPEXAIEMEHTHOM JIOMaHOW, HA3bIBAEMOW 'BBIMYKIIBIM
kopmycom" (convex hull), koTopas moiy4aercs coemMHEHHEM KOHEYHBIX U KOHTPOJIbHBIX TOYEK.

B-tpetpux, B crmaifHax be3be CyliecTByeT CBs3b MEXIy KOHEUHBIMH W KOHTPOJBHBIMUA Toukamu. KpuBas Bcerna siBisercs
KacaTeJIbHOM K TMpPsIMOi, COSOMHSIONIEH HauyaldbHYI0 TOYKY M MEPBYIO KOHTPOJIBHYIO TOYKY, W HANpaBICHHOHW B Ty e
cropony. (Dto mwumroctpupyetcst mporpammoit BEZIER.) Kpusast Taxke sBIsSeTCS KacaTeIbHOM K IPAMOU, COCTUHSIONICH
KOHEYHYIO TOUYKY M BTOPYIO KOHTPOJIbHYIO TOUKY, U HallPaBJIEHHOW B Ty K€ CTOPOHY. DTO elle JBa JOMYLIEHUS HA OCHOBE
¢dbopmyn besbe.

B-ueTrBepThIX, cruiaiiHel be3be B OCHOBHOM XOpomio cMOTpsiTcs. IIOHATHO, YTO 3TO KpUTepuil CyOBEKTHBHBIH, HO TaK
CUYUTAIOT MHOTHE.

Jo nosenenuss Windows 95 crnaitael besse cozmaBanmuch ¢ moMomibio ¢GyHkImu Polyline. BaM ciemoBano Takke 3HAThH
rapaMeTpuiecKre ypaBHEHHS, OMUCHIBAIONINE CIUTaliHbl be3be. HauanpHas Touka (x0,y0), koneuHas Touka (x3, y3). JIBe
KOHTpPOJbHBIE TOUKH (x/, y1) u (x2, y2). Kpusas, orobpakaemas B naTepBaie ¢ ot 0 70 1 onmucwiBanach Tak:

x(t) = (I—1)3x0 + 3t(1—t)2x1 + 3t2(1—)x2 +t3x3

y() = (1—t)3y0 + 3t(1—t)2y1 + 3t2(1—t)y2 +13y3

B Windows 95 atu ¢hopmyiisl 3HaTh HE HYXHO. J[i1s1 TOTO, YTOOBI HAPHCOBATH OHY WM OOJiee CBSI3aHHBIX CIIaHOB besbe,
HCTIOJIB3YITE:

Pol yBezi er (hdc, pt, iCount);

WIH

Pol yBezi er To(hdc, pt, iCount);

B o6oux ciyuasx pt — maccuB crpykryp thna POINT. B dyukuuu PolyBezier nepBble 4eTbIpe TOYKH HIYT B TAaKOM

MOpsIJIKe: HauyaldbHas TOYKA, NEepBas KOHTPOJbHAS TOYKA, BTOpas KOHTPOJIbHAS TOUKA, KOHEYHas TOuka KpuBod besbe.
Kaxnas crmemyronias kpuBast besbe TpeOyeT TpW HOBBIX TOYKH, TMOCKOJIBKY HadalbHAs TOYKA CIEAYIOUIEH KPHUBOW €CTb
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KOHCYHas TO4YKa npeamnymeix’l u T. 1. HapaMeTp iCount BCCriga paBC€H CAWHHUIEC IIIFOC YMHOXCHHOMY Ha TpU YHUCITY
CBA3AaHHBIX KPUBBIX, KOTOPBHIC Bbl XOTUTEC OT06pa3I/ITb.

[l Bezier Splines !EIII{

Puc. 4.15 Oxno nporpammel BEZIER

Oyukuust PoliBezierTo ncrionbs3yeT Tekyllee MOJOKCHHE Nepa Kak HadalbHyI0 TOuKy. IlepBBIii M Bce mociemyroniye
CIUTaiiHBI TpeOYIOT TONMBKO TpW Touku. Korna ¢yHKINS Bo3BpaIuaeT yrpasieHHe, TEKyIas IO3UIus Iepa yCTaHaBIMBACTCS
B KOHEUHYIO TOUKY MOCIEeIHEH KPUBOIL.

OnHo npenynpexaeHue: Korna Bel pucyere HaOOp CBS3aHHBIX CIUIaifHOB besbe, B Touke cBs3M OyAeT IUIaBHBIH MEpeXon,
TOJILKO €CJIM BTOpasi KOHTPOJIbHAs TOUKa MepBoi KpHBOH be3be, koHeuHas Touka NepBoil KpUBO (OHA ke HadyalIbHas TOUYKA
BTOPO KPUBOW) M TIepBasi KOHTPOJIbHASI TOYKA BTOPOH KPUBOH Jie’KaT Ha OJJHOH TPSIMOIA.

Ucnonb3oBaHue CTaHOAPTHbLIX NepbeB

Korga BeI BbI3BIBacTe OIHY U3 (PYHKIMHA PUCOBAHHS KPHUBBIX, KOTOPBIC TOJBKO YTO paccMaTpuBaiuch, Windows s
pHUCOBaHMS JMHUHM HCIOJB3YeT Iepo, BEIOpAaHHOE B KOHTEKCTE YCTPOWCTBA B NAaHHBIM MOMEHT. Ilepo ompenenseT mBeT
JIUHWH, IAPUHY U €€ CTHIIb, KOTOPBIA MOXeT ObITh CIUTOmHBIM (solid), ToueunsiM (dotted) mmu mynktupHBIM (dashed).
Ilepo, ycranaBnmBaeMoe B KOHTEKCTE ycTpoicTBa mo ymomdanmio Ha3eiBaeTcsi BLACK PEN (wepnoe mepo, depHBIi
KapaHgami). OTO Tepo pPHCYeT CIUIONIHBIE YepHBIE JIMHWU TOJIIMHOW B ONWH MHKCENTh HE3aBUCHMO OT pPEKHUMa
otobpakenus (mapping mode). BLACK PEN — 510 ogHO 13 Tpex "cTaHmapTHHIX" IepheB, moaaepkuBaeMbix Windows.
JBa npyrux — 3to WHITE PEN (6enoe nepo) u NULL PEN (myctoe mepo). NULL PEN sto mepo, KoTopoe HHYETo He
pucyet. Bel MoxeTe Takke co371aBaTh CBOU COOCTBECHHEIC MEPhSI.

B mporpammax s Windows 0OBIMHO IS CCBUIKHM Ha Tepo ucnonbiyercs omnmcaress (handle). 3aromoBounslit daiin
Windows comepsur onpenenenue tuna HPEN, ormcarens nepa (handle to a pen). Ber MoxxeTe onpenenuts nepeMeHHylo,
Harpumep, hPen, NCNIONB3Ys TAKOE OIpeeIeHHE:

HPEN hPen;

Brl momywaere ommcaTens OAHOTO W3 CTAaHAAPTHBIX IMepbeB, BBI3BIBag QyHKIMIO GetStockObject. Hampumep,
IIPEAIIOJIOKHM, Bbl XOTUTE HCNONb30BaTh ctanaapTHoe nepo WHITE PEN. Ero onucaTens MOXXHO MOITY4UTh Tak:

hPen = Get St ockQbj ect (VWWH TE_PEN) ;

Teneps BBl JOJDKHBI CHENATh 3TO MEPO BHIOPAHHBIM B KOHTEKCTE YCTPOWCTBA TEKyIIMM mepoM. [[ms storo HeoOXoammo
BbI3BaTh (hyHKUMIO SelectObject:

Sel ect bj ect (hdc, hPen);

[Toce aToro BeI30Ba Bce JIMHWM, KOTOpbIE BBl pucyere, Oyayt ucnoip3oBare WHITE PEN no tex nop, moka Bbl He
BbIOEpETE PYyroe Mepo B KOHTEKCT YCTPOWCTBA MM IIOKA HE OCBOOOIUTE KOHTEKCT yCTPOHCTBA.

BmecTo Toro, 4To0BI ONpEAENATh EPEMEHHYIO /Pen, BBl MOXETE COBMECTHTH BBI3OBHI GetStockObject n SelectObject B
OIHOU MHCTPYKIUH:

Sel ect bj ect (hdc, Get St ockOhj ect (WH TE_PEN) ) ;

Ecnmu 3arem Bbl 3axoTuTe BepHyThcs K ucnosb3oBaHuio nepa BLACK PEN, Bbl Mo)keTe HOIy4UTb ONUCATENb 3TOrO
CTaH/IapTHOTO Iiepa U BHIOPATh €ro B KOHTEKCT YCTPOMCTBA B OZJHOW MHCTPYKILIMU:

Sel ect (bj ect (hdc, Get St ockObj ect (BLACK_PEN)) ;
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SelectObject BO3Bpaiaer omnucarenb TOro Iepa, KOTOpOE yKe ObII0 BBIOpaHO B KOHTEKCTe ycTpoiicTBa. Eciu BbI
HauuHaeTe paboTaTh C TOJIBKO YTO MOJIYYECHHBIM ONHMCATEIEM KOHTEKCTa YCTPOICTBA 1 BBI3BIBACTE:

hPen = Sel ect Cbj ect (hdc, Get St ockhj ect (WH TE_PEN)) ;

TO TEKYLIMM BBHIOpaHHBIM IepoM B KOoHTekcTe ycrpoiictBa cranoButcs WHITE PEN, a nmepemennas /iPen craHoBUTCS
ormucateneM niepa BLACK PEN. Bl mosxere BoiOpats BLACK PEN B KOHTEKCT ycTpOWCTBA, HCIIOJIB3Ys BHI3OB:

Sel ect bj ect (hdc, hPen);

Co3paHue, BbIOOp U yaaneHue nepbeB

XOoT4 Tephs, ONpeieIeHHbIe KaK CTaHAAPTHBIE 00BEKTHI, HECOMHEHHO, YIOOHBI, BBl OTPAHWYCHBI UCIIOIB30BAHUEM TOJIBKO
CIUTOITHOTO YEepHOTO Iepa, CIUIONIHOTO OeJoro mepa WM MycToro mepa. Eciam BB XOoTWTe OOINBIIEro, TO BBl TOJDKHBI
CO37aBaTh CBOM COOCTBEHHBIC TIEPhsl. 3/1eCh MPUBEICHA MOCIEA0BATEIHPHOCTh NEHCTBHMA: BBl cO37aeTe "TOTHIECKOe TIepo”,
KOTOpOE TOJBKO OIMMCBIBACT TMEpo, HUCHonb3ys ¢yHkuuun CreatePen wmm CreatePenIndirect. (Bsl Moxere Tarke
ucrons3oBath QyHKIMIO ExtCreatePen, xoTopas OyzneT oOcynaTbesi Jajee B 3TOW riase.) DOTH (QYHKIHMH BO3BpAILAIOT
oIrcaTelb JJOTHYECKOro Tepa. Brl BeIOMpaeTe mepo B KOHTEKCT YCTpoiicTBa ImyTeM BbIzoBa SelectObject. 3aTeM BBl MOXKeTe
pHCOBATh JIMHWH, WCIIOJB3YSl 3TO HOBOE Hepo. TONBKO OJHO NEpO MOKET OBITh OJHOBPEMEHHO BBHIOPAHO B KOHTEKCTE
ycrpoiicta. ITocne Toro, kak BbI 0CBOOOIUTE KOHTEKCT YCTPOHCTBA (MM BBIOEpETE B KOHTEKCT YCTPOMCTBA JPYroe Iepo),
BBl MOXETE YIAJWTh CO3JaHHOE BaMH Iiepo, ucnoib3ysi DeleteObject. Tlocne Toro, kKak BBl 3TO cleiaeTe, 3HaYECHHE
oTMcaTeNs Mepa CTAHOBUTCS HEACHCTBUTEIIEHBIM.

Jloruaeckoe nepo — o6wekT GDI. Brl co3maete u ucmonb3yere mepo, HO OHO HE TMPUHAMISKHUT Balleld mporpamme. B
NEHCTBUTENHHOCTH OHO MpuHAIeKUT Moayimo GDI. Ilepo — 310 oxuH u3 mectu 00bekTOB GDI, KOTOpBIE BBI MOXETE
co3naBaTh. [lpyrue miTh — 3TO KHCTH, OUTOBBIE 00pa3bl, PErHOHbI, IIPUQTHI M MATUTPEL. 3a HCKITIOUYECHHEM HaUTP BCE ITH
00BEKTHI BEHIOMPAIOTCS B KOHTEKCT YCTPOMCTBA, UCTIONB3Ys pyHKIHIO SelectObject.

Tpu npaBuIa ypasisiFOT HCIIOJIb30BaHUEM TakuX 00bekToB GDI Kak mephs:
e OOs3aTenpHO YAAJSIATE BCEe CO3MaHHBIC BaMU 00bekThl GDI.
*  He ynamsiite 00b6exTsl GDI, oka oHM BEIOpaHBI B JEHCTBUTEIBHOM KOHTEKCTE YCTPOHCTBA.
*  He ynansiite cTannapTHble 0ObEKTHI.

9710 pa3yMHbBIC TIpaBUJia, HO OHM HMHOTAAa MOTYT HEMHOI'O IMOJABCCTH. PaCCMOTpPIM Ha nOpuMepax, Kak ,HeﬁCTByIOT 9TH
mnpaBua.

BrzoB pynkium CreatePen BBITISAIUT TaK:
hPen = OreatePen(iPenStyle, i Wdth, rgbColor);

[Mapamertp iPenStyle onpenensier, Kakoro TUNa JMHUKM OyAyT OTOOpa)aThCs: CIUIOIIHASI, TOYEYHAS! WM MYHKTUPHAsL. DTOT
rapameTp MOXKET MPUHUMATh OIHO 3HAYCHHE M3 CJICIYIOIIEro CIHUCKA MACHTH(HUKATOPOB, IPUBEJICHHBIX B 3ar0JIOBOYHOM
¢aiine Windows. Ha puc. 4.16 rmokazaHbl JIMHUM KQKIOTO THIIA.

PS_SOLID
PS_DASH —— — —
PSDOT eeeeee;ee=a--

PS_DASHDOT —_—— ——
PS_DASHDOTDOT —_——— -

PS_NULL

PS_INSIDEFRAME

Puc. 4.16 Cewmp cTuneii nepa

Hus cruneit PS_SOLID, PS NULL u PS_INSIDEFRAME napawmetp iWidth — mmpuna nepa. lupuna iWidth pasras 0,
3acraBisier Windows MCIIONB30BaTh MEpO IMUPUHON B OOMH MHUKCeNs. CTaHAAapTHBIEC MEpbsi UMEIOT MHUPHUHY B | MUKCEIH.
Ecnm BBI 3amaaute TOYSUHBIA WM MTYHKTHPHBIA CTHIB TIWHUY ¢ QU3ndecKkor mmpuHoi 6ombire 1, Windows, TeM He MeHee,
OyIyT UCIIOJIL30BATh CILIONTHOE MEpO.
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[Mapamerp rgbColor ¢pynxumu CreatePen — 310 0€33HaKOBOE JUIMHHOE LieJIOe, 3ajatolnee 1BeT nepa. st mepbeB Beex
crunel, kpome PS INSIDEFRAME, korzaa Bbl BeIOMpaeTe epo B KOHTEKCT ycTpoicTBa, Windows npeobpa3yet 3HaueHHE
ATOr0 TapaMmerpa B ONMKAWINMA YUCTBIA IBET, KAKOW MOMET IPEICTaBUTh YCTPOMCTBO. TOJBKO TMEphsS CO CTHIIEM
PS_INSIDEFRAME moryT uctonb30BaTh MOIYTOHA, U TOJIBKO €CIH UX IHpuHa Oorbire 1.

Crure PS_INSIDEFRAME, korga ucmoib3yeTcst ¢ (DyHKOUSME, ONPEACIIIIONIMMH 3aKpalleHHbIe 00JacTH, MMEEeT elle
onHy ocobenHocth. [msa Bcex crueii, kpome PS INSIDEFRAME, ecnm mepo mcmomb3yercs Ui PUCOBAaHUS KOHTYpa
MIMPHHON Oonee 1 mukcens, TO OHO HEHTPUPYETCS TaKUM 00pa30M, YTO YaCTh JIMHHHM MOXET OKa3aThCs 3a MpelellamMH
orpannunBatomero mnpsMoyromeHuKa. Jns ctwis PS INSIDEFRAME Bcst 7nHHHS IIETTHKOM PHUCYETCSI BHYTPH
OTPaHUYHBAIONIECTO MPSIMOYTOJIHLHUKA.

Brl MoxeTe Takke co3nark mnepo, omnpenenus crpykrypy tuna LOGPEN — "normdeckoe mepo” (logical pen) u BbIi3BaB
¢ynkmmio  CreatePenindirect. Ecnu Bama mporpamMMa HCIONB3YeT HECKOJNBKO Ppa3IMYHBIX IE€PbEB, KOTOPHIE BB
WMHHIMAIN3UPYETE B CBOEH MporpaMMme, STOT MeTo] Hanbouee ahdexTrBeH. B Havane BB onpenenseTe NepeMEeHHYIO THIIA
LOGPEN, nanpumep, logpen:

LOGPEN | ogpen;

Ota cTpykrypa umeet tpu wiena: lopnStyle (UINT) — ctunb nepa, lopnWidth (POINT) — mmpuHa mepa B JIOTHIECKUX
eqununax wmmepenus, lopnColor (COLORREF) — uBer mepa. Unen ctpykrypsl lopnWidth umeer tun POINT, HO
Windows ucnionbs3yeT ToiabKo Benuuuny lopnWidth.x xak IUpUHY Niepa U UTHOpUpYyeT 3Hauenue lopnWidth.y. 3atem BbI
co3JaeTe nepo, nepeaanas aapec CTpyKTypsl B hyHkiuio CreatePenindirect:

hPen = O eat ePenl ndi r ect (& ogpen) ;

Brl MoxeTe Taroke MOMYYWTh WH(GOPMANHIO JIOTHYECKOTO IIiepa IS yXe CyIIecTBylomero mepa. Ecimm y Bac ecTb
ommcareib Iepa, Bl MOXKETE CKOMHMPOBATh JNaHHBIC, OMpeAeIAionIre Jiorudeckoe mepo B cTpykTypy Tuma LOGPEN,
ucrnonb3ys Bb13oB GetObject:

Get (bj ect (hPen, si zeof (LOGPEN), (LPVA D) &l ogpen);

OO6parute BHUManue, 9to QyHKIMH CreatePen m CreatePenlndirect He TpeOyrOT omucarelsi KOHTEKCTa YCTPOMCTBA. DTH
(hYHKIMH CO3MAIOT JOTHYECKHE ITEphsi, KOTOPhIE HUKAK HE CBA3aHBI C KOHTEKCTOM YCTPOMCTBA IO TE€X IOp, ITOKA BEI HE
Bb3oBUTE SelectObject. Hampumep, BBl MOXKETE HCIIONB30BATH OJHO JIOTHYECKOE IEPO IS HECKONBKHX Pa3IHIHBIX
YCTPOUCTB, TAKUX KaK JUCIUIEH U IPUHTED.

Hwmxe mpencraBieH MeTo[ co3IaHusA, BEIOOpa M yAaJeHus nepbeB. IIpeamnonokum, Bama mporpaMmma HCIIoNb3yeT TPH epa
— uepHOe MHMpUHOU 1, KpacHOe MHPUHON 3 U YepHOEe ToueuHoe. Bbl MokeTe cHayana omnpeAeauTh MepeMEeHHbIE IS
XpaHEHUs ONHUcaTeNel ITUX MEePhEB:

stati ¢ HPEN hPenl, hPen2, hPen3;

B mporecce o6padoTtku coobmennst WM _CREATE Bel MojkeTe co3aaTh TpH mepa:
hPenl = CreatePen(PS SOLID, 1, 0);

hPen2 = CreatePen(PS _SOLID, 3, R&B(255, 0, 0));
hPen3 CreatePen(PS _DOT, 0, 0);

B npouecce o6padorkn coobmennss WM_PAINT (wm B 11000if MOMEHT, KOTJia Y Bac €CTh JCHCTBUTENILHBIH KOHTEKCT
YCTPOWCTBA) BBl MOXKETE BEIOPATh OJHO M3 3TUX MEPHEB B KOHTEKCT YCTPOICTBA U PHCOBATH, UCTIOIB3YS €T0:

Sel ect bj ect (hdc, hPen2);
[dyHKLUMM PUCOBAHUA JIMHUM ]
Sel ect bj ect (hdc, hPenl);

[mpyTre OYyHKUMM PUCOBaHMUS JIMHMI]

B mporecce o6padotku coobmennst WM_DESTROY BbI MoXkeTe ynanuTh TpH Iiepa, CO3AaHHBIEC BAMH paHee:

Del et e(hj ect (hPenl);
Del et e(hj ect (hPen2) ;
Del et e(hj ect (hPen3);

Orto Haubonee OOIIMII, MArUCTPAIBHBI METOJ CO3JaHHMS, BRIOOpa M YAaJCHUS MEPhEB, HO OH TPeOyeT pe3epBUPOBAHHS
MaMsITH JUIs JOTMYCCKHX TIEPhCB Ha BCE BpeMsl pa0bOTHI Balllei MporpaMMbl. BMECTO 3TOro BbI MOKETE CO3[aTh MEPhS B
nporecce 0o0paboTku coodmenus WM _PAINT u ymanute ux mocie Bei3oBa EndPaint. (Bel MOXeTe YHAaNWTh MX U IO
BbI30Ba EndPaint, HO BbI JOJHKHBI OBITh OCTOPOXKHBI U HE YAAIUTH MEPO, BEIOPAaHHOE B KOHTEKCT YCTPOMCTBA. )

Kpome Toro BB MOXeTe co3maTh mephbs Ha "ynery" um oObenuHHTH BhI30BBI QyHKIMHA CreatePen w SelectObject B onHy
MHCTPYKIHIO:

Sel ect bj ect (hdc, CreatePen(PS _DASH, 0, RG&B(255, 0, 0)));

Tenepb, Korja Bbl pUCYCTC JIMHUU, BbI 6yneTe HCIOJIB30BaTh KPACHOC TOYCYHOC IICPO. Korz(a Bbl 3aKOHYUTEC PpUCOBATH
KpaCHbIM TOYCYHLIM IE€POM, Bbl MOKETC YAAJIUTH €ro. HO, KaK MOXHO YAaJuTb 3TO IIEPO, €CJIM HE COXpPAaHCH €ro
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omucatens? HoBwlit BeI3oB SelectObject Bo3Bpaliaer omucarenb Iepa, KOTOpoe ObUIO paHblle BBIOPAHO B KOHTEKCTE
ycrpoiicTBa. TakuM 00pa3oM, Bbl MOXKETE yIaIUTh Iepo ImyreM Beidopa crangaptHoro nepa BLACK PEN B konrtekcr
YCTpOHCTBA U yIAICHUs 3HaYSHHsI, BO3Bparaemoro Gyakmuen SelectObject:

Del et e(hj ect (Sel ect Ohj ect (hdc, Get St ockOhj ect (BLACK _PEN)) ) ;

Paccmorpum papyroit meton. Korma Bel BeIOMpacTe TOJNBKO YTO CO3JaHHOE MEPO B KOHTEKCT YCTPOHCTBA, COXPAaHUTE
omnucareb, BO3BpaliaeMblii pyHkiuei SelectObject:

hPen = Sel ect (bj ect (hdc, O eatePen(PS_DASH, 0, REB(255, 0, 0)));

UYrto Takoe hPen? Ecnu 3T0 TIepBbIi BBIZOB SelectObject mocie MOydeHUs] onucaTessi KOHTEKCTa yCTpoicTBa, To hPen —
sT0 ommcatens crangaptHoro mepa BLACK PEN. Brr Moxere Temepb BBIOpaTh 3TO IEPO B KOHTEKCT YCTPOWCTBA H
YAaTuTh TEepo, CO3MaHHOE€ BaMHu (OmHUcaTenh, BO3BpallacMblii BTOPHIM BbI30BOM GyHKIWMH SelectObject) B OmHOMN
WHCTPYKLUH:

Del et eChj ect ( Sel ect bj ect (hdc, hPen));

3aKkpawmBaHue nycToTt

Vcnonp30BaHNe TOYEYHBIX M IITPUXOBBIX IEPHEB CTABUT HHTEPECHBIM BOMPOC: YTO OYAET C IMyCTOTaMHU MEKIY TOUKaMH H
mrpuxamu? LBeT 3THX mpoOeroB WK IMycTOT 3aBHCHT OT pexknma ¢ona (background mode) u arpubyToB mBeTa ¢oHa,
OTIpeJIcIEHHBIX B KOHTEKCTe ycTpoicTBa. Pexxum dona mo ymomuanwio paBeH OPAQUE, T1.e. Windows 3amomnHseT
MMyCTOTHl 1IBETOM ()OHA, KOTOPBIA, IO YMOJYaHWIO, OeNblid. IJTO coryiacyercs ¢ paboTod CTaHIApPTHON KHUCTH
WHITE BRUSH, kxoTopyro MHOTHE TpOTrpaMMBbl HCIIOJIB3YIOT B KJIacCe OKHA JUIsl CTUpaHus (poHa OKHa.

BEI MOKeTe H3MEHUTD LIBET (1)0Ha, KOTOpLIﬁ Windows 6yﬂ€T HCIOJIB30BAaTh MJI 3aKpallluBaHUA MMYCTOT, BbI3BAB:

Set BkCol or (hdc, rgbCol or);

Taxke kak u g niepbeB, Windows npeoOpasyer 3TOT IBET (oHA K YUCTOMY IBETY. BBl MOXKETe ONpeAeNnuTh TEKYIIHA
nBeT (oHa, BEIOpaHHBIN B KOHTEKCTE YCTPOUCTBA, BhI3BaB GyHKIMI0 GetBkColor.

Bl MokeTe Takke OTMEHHTH 3aIlOJIHEHUE IyCcTOT cucteMoit Windows, nm3menns pesknuM GoHa Ha TRANSPARENT:

Set BkMbde( hdc, TRANSPARENT) ;

Windows Oynmer urHOpupoBaTh IBET (poHAa M HE OYAET 3alOJHATH IMYCTOTHI. BBl MOXKETe ONMpEeNeiauTh TEKYITUH PEeXUM
¢dona (kaxk TRANSPARENT, tak u OPAQUE), mytem Boi3oBa GetBkMode.

PeXxxumbl pucoBaHus

[Ipencrapnenne nWHAN, OTOOpakaeMBIX Ha [HUCIDICE, 3aBHCHT TakkKe OT pexuMma pucoBanus (drawing mode),
YCTaHOBIICHHOTO B KOHTEKCTE ycTpoiicTBa. [Ipe/cTaBieHre [BETHOM JIMHAN OCHOBBIBACTCS HE TOJBKO Ha LIBETE Iepa, HO U
Ha LBETEe TOW 00JIaCTH JMCIUIes, TAe 3Ta JHHUs oToOpaxaercs. [TogymaiiTe 0 BO3MOKHOCTH HCIIOJIB30BATh OJHO U TO XKe
Tepo sl pUCOBAHMS YepHOW JTUHWH Ha OesloM (oHe W Oeyoi JIMHUM Ha yepHoM (oHe Oe3 3HAHWK O TOM, KaKOTo IBETa
¢oH. Beio 051 3TO 7151 Bac ya0OHBEIM? BBl MOXETE BCe IPOBEPUTH, IPUMECHSISI PA3JIMIHBIC PEKUMBI PHCOBAHHS.

Korna Windows ncrionb3yer 1epo uisi pUCOBaHHMS JIMHHK, Ha CAMOM JIENe OCYIIECTBIIETCS TIOpa3psitHast JIOTHUECKast ONepariust
MEXIy MUKCEISIMU Mepa M MHUKCEIIMM MPHHHMMAIOIIEH MOBEPXHOCTH YCTPOWCTBA. BrImonHseMmas mopaspsiiHasi JOrH4ecKas
oriepanysi HaJl MMKCEISIMA HOCHUT Ha3BaHUE "pacTpoBoi omnepamyu” (raster operation mwii ROP). Tlockonbky prcoBaHue JIMHUIH
TpeOyeT TOJNBKO ABYX MHKCENIBHBIX IIa0JOHOB (Tlepa W MPHEMHON MOBEPXHOCTH), JIOTHYECKast OTepalys Ha3bIBaeTcsl "OMHApHOM
pactpoBoii oneparmei” (binary raster operation wm ROP2). Windows ompenenser 16 ROP2 komoB, MoKa3bIBAOIINX, KakK
Windows omepupyer ¢ NHKCeNsIMH Iiepa W TPHEMHHKA. B KOHTEKCTE YCTPOHCTBA 1O YMOJTYAHHWIO PEXKHUM pPHUCOBAHUS
ompenenserca kak R2 COPYPEN, uro o3HagaeT mpocroe KomupoBanue cucremoil Windows mukcerneit mepa B IpHEMHHK U

MIPUBBIYHBIM TIpH pabdoTe ¢ nmepbsmu. CymecTByeT Takxe emie 15 npyrux ROP2 komos.

Otkyna B3simuch 3TH 16 pasmuaablx ROP2 komoB? st Toro, 4roObl MOKa3aTh 3a4e€M OHH BBEICHBI, PAacCMOTPHM
MOHOXpPOMHYIO cucteMy. L[BeT mpueMHuka (mBeT pabodel 001acTH OKHA) MOXKeT ObITh 00 depHbM (0) mibo Gembim (1).
Ilepo Tarke MoxeT OBITH MO0 OenbiM, MO0 uYepHBIM. CyIECTBYEeT YeThIpe KOMOWHAIMM HCIIONB30BAHUSA YEPHOTO WITH
Oeroro mepa Ha YEpHOM WM OEJIOM MPUEMHUKE: Oelloe mepo Ha 0eloM MpUEMHEKEe, Oeloe Mepo Ha YepPHOM IPHEMHUKE,
YepHOE TIepo Ha OEJIOM MPUEMHHUKE U YEPHOE TIEPO HA YSPHOM MPUCMHHUKE.

Uro mpou3oiieT ¢ MPUEMHHUKOM Iocie pucoBanusa? OAWMH BapuaHT — 3TO JIMHHUSA Bceraa OyleT YepHOH, HE3aBHCHMO OT
I[BETa [lepa WM MpUEMHHKA: DTO PeXUM pHcoBaHMs, umeromuii o u3 ROP2 konos, a umenno xog R2 BLACK. [Ipyroit
BapHaHT — 3TO JIMHUSA OyJIeT 4epHOH, KpoMe KOMOHMHAIMM, KOT/ia M Mepo M NMPUEMHHUK — YepHble. B aToM ciydae nmHuUA
Oymet Oenoit. XOTS 3TO MOXKET TOKa3aThCs CTpaHHBIM, B Windows €CTh COOTBETCTBYIOIIMH PEXKHAM PHUCOBAHHS, KOTOPBIHA
nazsBaercst R2 NOTMERGEPEN. Windows BeImonHsieT nopa3psaHyto oneparmio OR Hax MiKcerssMu repa i pUeMHHKa, a
3aTeM MHBEPTHPYET Pe3yIIbTaT.



97

B npusenennoit Hmwxe tabnuue mnokasanel 16 ROP2 pexxumoB pucoBanus. B rtabmuue nokasaHo, kak user nepa (P)
KOMOMHUpYeTcsi ¢ 1BeToM mnpuemuuka (D) mist moxyuenust pesynprupytomero ngera. Cronben c 3aronoskoMm "bysesa
onepanus” (Boolean Operation) ucronbs3yetr HOTanmio si3bika C, MOKa3bIBAIOINIYI0, KaK KOMOMHHPYIOTCS TMHKCENH Tiepa H
MPUEMHHKA.

IIepo (Pen (P)): 1 1 0 0 Byaesa Pexum
[puemuuk (Destination (D)): 1 0 1 0 onepaunus pUCOBaHUSA
(Boolean (Drawing mode)
operation)
Pesynbratsl: (Results) 0 0 0 0 0 R2 BLACK
0 0 0 1 ~P | D) R2 NOTMERGEPEN
0 0 1 0 ~P & D R2_ MASKNOTPEN
0 0 1 1 ~P R2 NOTCOPYPEN
0 1 0 0 P& ~D R2 MASKPENNOT
0 1 0 1 ~D R2 NOT
0 1 1 0 P~D R2 XORPEN
0 1 1 1 ~(P & D) R2 NOTMASKPEN
1 0 0 0 P&D R2 MASKPEN
1 0 0 1 ~P "~ D) R2 NOTXORPEN
1 0 1 0 D R2 NOP
1 0 1 1 ~P|D R2 MERGENOTPEN
1 1 0 0 P R2 COPYPEN
(10 YMOTYaHUIO)
1 1 0 1 P|~D R2 MERGEPENNOT
1 1 1 0 P|D R2 MERGEPEN

1

1

—_—

1

R2 WHITE

Brb1 MokeTe yCTaHOBUTH HOBBINA PEKUM PUCOBAHUS B KOHTEKCTE YCTPOUCTBRA:
Set ROP2( hdc, i Drawibde) ;

[Mapamerp iDrawMode nomxeH OBITH paBeH OJHOMY M3 3HAUCHMH, NPHUBEACHHBIX B crondue "Pexxum pucoBanus"
TaOnuipl. Bel MoXeTe onpeaenuTh TEKYIIUH PEXXUM PHCOBAHHS, UCIONb3Yys (DYHKIUIO:

i Drawvbde = Get ROP2( hdc);

ITo ymomuaHHIO B KOHTEKCTE YCTPOMCTBA pexkuM pucoBanusi ycranaBnuBaerca B R2 COPYPEN, uro o3HavaeT mpocToit
nepeHoc nseta nepa B npueMHuk. B pexxkume R2 NOTCOPYPEN pucoBanune Benercsi 6€bIM LIBETOM, €CIIH IIEPO YEPHOE,
1 4epHBIM — eciu nepo 6enoe. B pexxume R2 BLACK pucoBanme BeneTcs Beeraa YepHbIM [[BETOM HE3aBUCHMO OT L(BETA
nepa wm Qona. AHanornuno, B pexxume R2 WHITE pucoBanme Benercst Bcerna OenmbiM nBetoMm. Pexxum R2 NOP
03HauaeT "HeT onepanuu”: B 5TOM pexXHUMe IPUEMHUK OCTA€TCS HEU3MEHHBIM.

Mpbl Hayamu ¢ pacCMOTpPEHHUs TMpuUMepa paboThl HAa YHUCTO MOHOXPOMHOHW cucTeMe. B neiicTBuTenbHOCTH XKe, Ha
MOHOXpOMHOM jauciuiee Windows MOKeT 0TOOpaXkaTh OTTEHKH CEpPOTo IMyTeM CMENICHUS YepHBIX U OenbIX mukceneit. [1pu
pPHUCOBaHHMM TIEPOM Ha TAKOM ITOIYTOHOBOM (oHe Windows IpOCTO OCYIIECTBISET MOpa3psIHbIE ONEpaINy 110 MPHHIIUITY
mukcens ¢ mukceneM. B pexxume R2 NOT pucoBanme Bemercs IIBETOM, OOpaTHBIM I[BETYy NMPHEMHHKA, HE3aBHCHMO OT
I[BETA Mepa. DTOT PEXKUM HCIIONB3YeTCs TOT/Ia, KOTAa BBl HE 3HAaeTe IBET (POHA, TOTOMY YTO OH TapaHTHUPYET, YTO MHUKCETH
Bceryna Oyayt Buanmsl. (Hy, moutn rapantupyer — ecin ¢on Ha 50% cepblid, To epo OyIeT NpakTHIeCKHd HEBUANMBIM. )
B nporpamme BLOKOUT B riaBe 6 Oyzner nposeMoHCTpUpoBaHo ucnoib3oBanne R2 NOT.

PucoBaHue 3aKpalweHHbIX obnacrten

JlaBaiiTe cmemaeMm CIeAyIONIMA IMar BIEped OT PHCOBAHUS JIMHUN K pucoBaHuio ¢uryp. B Windows umeeTcs cemb
(YHKIMI UTST pUCOBAHUS 3aKpaIIeHHBIX (GUTYDP, UMEIONUX TPaHUITy. OTH QYHKIINU PUBEIACHBI B TAOIHIIC:

DyHKUMSA Durypa

Rectangle [IpsmoyronbHuK

Ellipse Onnc

RoundRect IIpsAMOYrONBHUK CO CKPYIJIEHHBIMH yIJIaMU

Chord Jlyra kpuBO# 211HIICa, KOHIBI KOTOPOit COSTMHEHBI XOPI0i
Pie Kycoxk, BeIpe3aHHbIH U3 3/uiurnca

Polygon MHOTroyroJibHUK

PolyPolygon MHO0K€CTBO MHOTOYTOJIbHUKOB

Windows pucyer KOHTYp (GUTYpBI, HUCTONB3ysS TEKyIlee Iepo, BHIOpaHHOE B KOHTEKCTE YCTpoicTBa. TeKyImid pexum
(hona, 11BEeT poHA M PEKUM PUCOBAHUS — BCE UCIOIB3YIOTCS MIPH PUCOBAHUM ITOTO KOHTYypa, kak Oyaro Windows pucyet
IuHU0. Bee, 4To MBI yiKe U3y4rIId PO JIMHUH, IPUMEHUMO M K paMKaM, OTPAaHUYUBAIOIINM 3TH (QUTYPBI.
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®urypa 3akparmBaeTcsl TEKyLeld KHCThIO, BEIOpaHHOW B KOHTEKCTe yCTpoicTBa. [lo ymoiauaHuio, 3T0 cTaHgapTHask KUCTh
WHITE BRUSH. CnenoBarenbHo, BHYTpeHHssE obnacTh (urypsl Oyzmer 3akparieHa OesbiM nBeToM. Windows umeer
mects craHmapTHeIX (stock) kwmcreit: WHITE BRUSH (Gemas xumcte), LTGRAY BRUSH (cBemso-cepasi KHCTB),
GRAY BRUSH (cepas xucts), DKGRAY BRUSH (temnHo-cepas xucts), BLACK BRUSH (uepnas Kucte) u
NULL BRUSH mmir HOLLOW_BRUSH (mycTast KUCTB).

Bl moere BbIOpaTh ONHY M3 CTaHOAPTHBIX KHCTEH B KOHTEKCT YCTPOHCTBAa TOYHO Takke, KaK M CTaHAAPTHOE IIEpo.
Windows onpenenser HBRUSH kak omucaTens KUCTH, TMOITOMY BaM CIEAyeT CHadajla ONMpPENEINTh NMePEeMEHHYI0 THIIA
OTMCaTeNst KHCTH:

HBRUSH hBr ush;

Brr moxere momryunts onmcarens kucta GRAY BRUSH, Br3BaB GetStockObject:
hBrush = Get St ockChj ect (GRAY_BRUSH) ;

Bb1 MoeTe BEIOpaTh 3Ty KUCTh B KOHTEKCT YCTpOICTBa, BbI3BaB SelectObject:

Sel ect bj ect (hdc, hBrush);
Teneps, Korza BBl pUCYyeTe OTHY U3 YKa3aHHBIX (QHUTYpP, UX BHYTPEHHSA 00IaCTh 3aKPaIINBACTCS CEPhIM.

Ecmm BBl X0THTE HapucoBaTs Gurypy 6e3 pamku, Beroepure nepo NULL PEN B KoHTEKCT ycTpoiicTBa:
Sel ect hj ect (hdc, Get St ockChj ect (NULL_PEN)) ;

Ecin BBl XOTHTE HApHCOBaTH TOJBKO KOHTYp (GUrypel 0e3 3aKpamlvMBaHWs BHYTPCHHEH OO0JIACTH, BBIOCPUTE KHUCTH
NULL BRUSH B KOHTEKCT YCTPOWCTBA:

Sel ect (hj ect (hdc, Get St ockChj ect (NULL_BRUSH) ) ;

Br1 Moxkete Takke co31aThb COOCTBEHHBIE KUCTH aHAJIOTHYHO TOMY, KaK Bbl MOXKCTE CO34aTh COOCTBEHHBIE epbs. CKOpO
MbI paCCMOTPHUM 3Ty TEMY.

d)YHKLIMFl Polygon N pexnm 3akpawmBaHnse MHOroyroJibHuUKa

[epBbie mATh QyHKIMH PUCOBaHUS MHOTOYT'OJILHUKOB MBI yxe paccmorpenu. @ynknus Polygon — mecrtas u3 QyHKIui
pHCOBaHMsI OTPAaHMYEHHBIX U 3aKpaIICHHBIX (GUryp. Bei3oB 310 (hyHKIMM 04eHb NOXO0X Ha BBI30B (yHKUMU Polyline:

Pol ygon(hdc, pt, iCount);

IMapametrp pt — 310 Maccus ctpykryp Tuna POINT, iCount — uncno touek. Ecau mocnenHsisi Touka B MAacCUBE He
coBmajaer ¢ nepsoi, To Windows mo0aBisieT JIMHHIO, COSIUHSIONIYIO TTOCIEIHIO U nepByto Touku. (Pyukuust Polyline
JTOTO HE JeTaeT.)

Windows 3akpammBaeT BHYTPEHHIOIO 00J1acTh (UIYpBI TEKYIIEH KHCTBIO, YUUTHIBAs, KAaKOW U3 PEKHMMOB 3aKpallMBaHHs
MHOTOYTOJIbHUKOB YCTaHOBJICH TEKYIIMM B KOHTEKCTE YCTpoicTBa. [lo yMoiYaHMIO pPEXHM 3aKpalllMBaHUs paBeH
ALTERNATE (nonepemeHHsIH), o3Havatomuii, uro Windows 3akpaniBaeT TOJBKO T€ parMeHTHl BHYyTpEeHHEH obnacTu
MHOTOYTOJIbHUKA, KOTOPBIC IMOJyJalOTCs MyTeM COCNWHEHHS JIMHUK ¢ HedeTHBIMH HoMmepamu (1, 3, 5 w T. n.). [pyrue
(parMeHTsl BHYTpEHHEH 00JacTH HE 3aKpamuBaloTCs. Bbl Mo)keTe ycTaHOBUTH pexuMm 3akpammBanus WINDING
(cxBO3HOIT), B KOTOpoM Windows 3akpamnBaeT Bce BHyTpEHHUE 00JIacTH. BBl ycTaHaBIMBaeTe PEKUM 3aKpaIllMBaHUS TakK:

Set Pol yFi | | Mbode(hdc, i Mode):

JUis WUIIoCTpaly PexXHMOB 3aKpallMBaHUs PAcCMOTPUM INpUMeEp ¢ ISITUKOHeYHOH 3Be3moil. Ha puc. 4.17 3Be3na,
Haxojsdmascs ciesa, HapucoBaHa B peskume ALTERNATE, a 3Be3na, Haxoxsmascs cnpaBa — B pexume WINDING.

Puc. 4.17 ®urypsl, HaprcOBaHHBIE B IBYX pexuMax 3akpammBanus MHOToyroiabHUKa: ALTERNATE (cneBa)
WINDING (cnpaBa)
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3aKkpalumBaHue BHyTpeHHeun obnactu

Buytpennsis obnacte ¢uryp, coorBercTByommx (yHkuusm Rectangle, RoundRect, Ellipse, Chord, Pie, Polygon n
PolyPolygon 3axkpaimBaeTcs TeKyIleH KUCThIO (1 mabdioHoM "pattern”), BBIOpaHHOH B KOHTEKCTe ycTpoiicTBa. Kucts —
910 8%8 OUTOBBIN 00pa3, KOTOPBIH Pa3MHOXKAETCSI B TOPU3OHTAIEHOM M BEPTUKAILHOM HAlpaBICHUU TIPH 3aKpalllMBaHUH
obnacru.

Korma Windows wucmonb3yeT MmoiyToHa ISl OTOOpaKEHHUsS OOJIBIIEr0 YHClia IBETOB, YeM JIOCTYITHO Ha IWCIUIee, OHA
UCTIONBb3yeT KUCTh. Ha MOHOXpoMHBIX cucTeMax Windows MOXET HCIOJb30BaTh MOJIYTOHA, COCTOAIIME M3 YEPHBIX U
OeNbIX MUKCENIeH, UIA co3MaHus 64 pasHBIX OTTEHKOB ceporo. bomee TouHo, Windows MoxkeT co3fath 64 pa3iIudHBIX
MOHOXPOMHBIX KHCTH. JIJIT 9UCTOTO YepHOTO I[BETa BCe OMTHI B 8X8 pacTpoBoM 00pa3ze paBHBI 0. JIJIs MOydeHHUS TIEPBOTO
OTTEHKa Cceporo oawH m3 64 OWTOB ycraHaBiumBaeTcs B 1 (T.e. nmemaercs OenbIM); 1Ba OWTa ISl TIOIYYCHHS BTOPOTO
OTTEHKAa Ceporo M T. . JI0 TeX IOp, MOKa Bce OWUTHI He OyAyT ycTaHOBJIEHBI B 1 mis uucto Oenoro rpera. Ha nBeTHbIX
BUICOCHCTEMAX IMOJyTOHA — 3TO TOXE OMTOBBIC 00pa3bl, HO C TOpa3io OoJiee MIMPOKUM HAOOPOM JOCTYITHBIX IIBETOB.

Windows comepkuT 4eTbipe (QyHKIMH, MO3BOJISIONINE BaM CO3/aBaTh JIOTHYECKHE KUCTU. BBIOOp KHCTH B KOHTEKCT
ycTpoiicTBa ocymectBisiercss pynkuueid SelectObject. Tak ke Kak U JIOTHYECKUE TEPhs, IOTHIECKUE KHCTH — TOXKE
00wekThl GDI. Jlrobas KuCTh, co3MaHHas BaMH, JOJDKHA OBITh yaaneHa. Ho Helb3s ymansTh KUCTh 0 TEX THOp, OKa OHA
BBIOpaHa B KOHTEKCTE yCTpOICTBa.

Hwmxe npuBenena GpyHKIMS A CO3AaHUS JIOTHYECKON KUCTH:

hBrush = O eateSol i dBrush(rgbCol or);

CnoBo "solid" B nMeHU (hyHKIMU 03HAYACT, YTO CO3JACTCS KHCTh, MMCIOIAs YUCTHIN 1BeT. Korma Bbl BRIOMpAcTe KUCTh B
KOHTEKCT ycTpoiicTBa, Windows co3gaet 8X8 GUTOBBIN 00pa3 Juisl MOJIYTOHOB M UCTIONB3YET €0 IS KUCTH.

Bbl Moxere Tarke co3nmarh ITpuxoBYl kucTh (hatch), cocTosyl0 M3 TOPH3OHTAIBHBIX, BEPTHKAJIBHBIX HIIH
JMarOHAJIbHBIX JMHUA. KHCTH 3TOro THma HMCHONB3YIOTCS B OCHOBHOM IIPH 3aKpallMBaHHUM BHYTPEHHEH o006iacTH
CTOJIOMKOBBIX JIMarpaMM U NP BBIBOJE Ha IUI0TTep. Hioke npuBeseHa GyHKUMS Uil CO3AaHUS INTPUXOBOW KHCTH:

hBrush = O eat eHat chBrush(i HatchStyl e, rgbCol or);

[Mapamerp iHatchStyle 3amaer ctuinb WTpUXoBKM. OH MOXET TMNPUHUMATH OJHO W3 CICAYIONIMX 3HAYCHHIA:
HS HORIZONTAL, HS VERTICAL, HS FDIAGONAL, HS BDIAGONAL, HS CROSS u HS DIAGCROSS. Ha
puc. 4.18 nokaszaH (pparMeHT MTPUXOBKH IS KAKIOTO U3 YKA3aHHBIX CTHIICH.

HS_HORIZONTAL — HS_BDIAGONAL 2~
HS_VERTICAL 1] ] HS_CROSS HH
HS_FDIAGONAL RN HS_DIAGCROSS fototoles

Puc. 4.18 Illects cTHIIEH IITPUXOBKH JIJISI KUCTH

[Mapametp rgbColor dyuxumu CreateHatchBrush 3agaet 1BeT ITPUXOBHIX JIHHUHA. Koraa BbI BRIOMpaeTe KUCTh B KOHTEKCT
yerpoiictBa, Windows mpeoOpasyeT STOT mBET K OmmkailieMy 4ucTOMY ILBETY. [IpOMEXYTKM MEXAy LITPHUXOBBIMH
JMHUSMH 3aKpallMBalOTCsS B COOTBETCTBUH C PEKMUMOM (hOHa U IBETOM (pOoHA, ONpe/IeNIeHHBIMH B KOHTEKCTE YCTPOICTBA.
Ecrm pexxum ¢ona paBen OPAQUE, To nBer ¢oHa, KOTOphIii mHpeoOpasyercss K OipKaileMy YHCTOMY IIBETY,
UCTIONB3YeTCs I 3aKpallluBaHUs MPOMEKYTKOB MEXAY IITPUXOBBIMU JIMHUAMU. B 3TOM cilyyae HU IITPUXOBBIE JIMHUM,
HM 1BeT ()oHa He MOTYT ObITh noyroHamu. Ecim pexum dona paBen TRANSPARENT, To Windows pucyeT mTpruxoBbie
JIVHUY ¥ HE 3aPUCOBBIBACT IPOMEKYTKH MEKITY HUMH.

B cBsi3u ¢ TeM, Y4TO KHCTH — 3TO BCErna OMTOBBIC MATPUIIBI 8X8, BHCINHUIA BUJ IITPUXOBBIX KUCTEH CHIBHO 3aBHCUT OT
paspenieHnst yCTpoicTBa, Ha KOTOPOM OHHU oToOpakaroTcs. Kakiplii u3 o0pa3iioB, MpUBEICHHBIX HA puC. 4.18, n300paxeH
B MPSIMOYTOJILHOW 00acTH pazMepomM 32X 16 mUKCeneid, T. €. OUTOBBIN 00pa3 pasMepoM 8X8 ObLI MOBTOPEH YETHIPE pasa Io
TOPU30HTAIIM M JIBa pa3a Mo BepTukamu. Ha mazepHoM mpuHTepe ¢ paspemieHreMm 300 Touek Ha AIOWM Takue ke 32x16
MTUKCEbHBIE TPSIMOYTOJIBHUKHU OyIyT UMeTh pasmep 1/9 mroiima B mupuny 1 1/19 mroiima B BBICOTY.

Bbl MOXeTe TakKe CO31aBaTh CBOM COOCTBCHHBIC KHCTH, OCHOBAHHBIC Ha OWTOBBIX IAOJOHAX, HMCIOIB3YS (DYHKIIHIO
CreatePatternBrush:

hBrush = O eatePatternBrush(hBitmap);
Ora ¢yHKIHMs opoOHee OyJeT paccMOTpEHa B CIEAYIOIICH I1aBe P U3y4E€HUH OMTOBBIX [1a0JIOHOB.

Windows Taroke cogepkuT (QyHKIUIO, BKIIOYAIONIYIO B ce0s Tpu Apyrux GyHKIMH, cTposmmx kKuctu (CreateSolidBrush,
CreateHatchBrush, CreatePatternBrush):

hBrush = O eat eBrushl ndi r ect (& ogbr ush) ;
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[epemennas logbrush nmeer tun crpykrypsl LOGBRUSH "nornueckast kucts" (logical brush). Huwke npusenensr tpu
TI0JIsL ATOH CTPYKTYpHI. 3HaueHue noust [bStyle onpenenser, kak Windows OyaeT HHTEpIpeTHPOBaTh ABA APYTUX MOJIS:

IbStyle (UINT) IbColor (COLORREF) IbHatch (LONG)

BS _SOLID IBet kuctu Urnopupyetcs

BS_HOLLOW Hrnopupyercs Wrnopupyercs
BS_HATCHED L{BeT IWTPUXOBBIX JIMHUN CTHIIb IITPUXOBKH

BS PATTERN Urnopupyercs Omnucatenab OUTOBOTO 11adIOHA

Panbiie Mbl ucnonb3oBamu Gyskumo SelectObject mis BbIOOpa JIOTUYECKOrO Mepa B KOHTEKCT YCTPOMCTBA, (PYHKIIHIO
DeleteObject — nist yaaneHus JOTHYECKOTO niepa, u QyHkimoo GetObject — ajis oay4eHUs] HHGOPMAIUK O JTOTHYSCKOM
niepe. Bbl MOXKeTe UCIOIB30BaTh ATH JKe TPH QYHKIMU IPUMEHUTEIBHO K KUCTSM. [1oJIy4nB onucaTesb JOrH4eCKON KHUCTH,
BBl MOKETE BHIOPATh €€ B KOHTEKCT YCTPOUCTBA, UCTIONB3ys SelectObject:

Sel ect hj ect (hdc, hBrush);

[To3mHee BBI yaanuTe CO3IaHHYIO KUCTh ¢ oMolIbio Gyrkuuu DeleteObject:
Del et eChj ect (hBrush) ;

Ho HmKorma He ymansiiTe KHCTh, YCTAaHOBJICHHYIO TEKYIEH B KOHTEKCTE ycTpoicTBa. Ecimm BaMm HyxHa mH(pOpMAamus o
KHCTH, BBl MOXKeTe BbI3BaTh GetObject:

Get Obj ect (hBrush, sizeof (LOGBRUSH), (LPVA D) &l ogbrush);
B atom BeI30BE logbrush — ato ctpykrypa Tuma LOGBRUSH.

Pexum otobpaxeHus

Jlo cux mop mpearnonarajgochk, YTo MBI pUCYeM B MMUKCEIBFHBIX KOOPIMHATAX C HAYAJIOM KOOPIUHAT B JIEBOM BEPXHEM YIIIy
paboueii obmactu okHa. [{a, 3TO Tak MO0 YMOIYAHHUIO, HO 3TO HE CIMHCTBCHHAS BO3MOYKHOCTb.

OnuH 13 atpuOyTOB KOHTEKCTa YCTPOKMCTBA, KOTOPBIN (DaKTUUECKH BIIMSET Ha BCE, YTO BBl pUCyeTe B paboueil 001acTH, 310
pexuMm oToOpakenus (mapping mode). UeTblpe Apyrux aTpuOyra KOHTEKCTa YCTPOWCTBA — HAyallo KOOpIMHAT OKHA
(window origin), HayajJo KOOpAMHAT OOJacTH BBIBOAA (Viewport origin), NMpOTsHKEHHOCTH OKHAa (window extents) u
MIPOTSDKEHHOCTH 00J1aCTH BBIBOAA (Viewport extents) — ITOJIHOCTBIO 3aBUCST OT 3HAYEHHS aTpHOyTa PEKHUMa 0TOOPaKEHHSL.

BonpmuacTBO pucyromux QyHkimid GDI TpeOyroT B KadyecTBe MapaMETPOB KOOPIMHATHI WM pa3Mmepsl. Hampumep,
bynaxmus TextOut:

Text Qut (hdc, x, y, szBuffer, ilLength);

ITapameTps! x U y 3a7al0T HaYaIbHYIO MO3UIMIO TeKcTa. [lapaMeTp x — 3TO ropu3OHTaNbHAs MO3ULMS, a MapaMerp y —
BEpTHUKaJIbHAs Mo3MIMs. YacTo 3amuch (X, ) MCIOJIB3yeTCs I YKAa3aHUs TOH TOYKH.

B ¢yuxumn TextOut, xak ¢axtnuecku Bo BceX QyHKumsax GDI, 3Tu 3Ha4YeHWss KOOpAMHAT 3aJaroTcsl B "JIOTHYECKHX
enuHMIAaX n3Mmepenus'. Windows poimmkHa mpeoOpa3oBaTh JIOTHUECKHE €IMHHIBI B "(QHU3WYECKUE CIMHHUIIBI, CIMHUIIBI
nU3MepeHusi ycTpoiictBa', T.e€. NMHKceNu. Pe3ynbraT 3TOro mnpeoOpa3oBaHUS ONPENENSETCS PEKUMOM OTOOpaKEeHWUS,
HayaJloM KOOPJIUHAT OKHAa M 00JIACTH BBIBOJA, PACTSDKCHHEM OKHA M 00J1acTu BeIBOJA. PexnM oToOpakeHHs 3aaeT TakxKe
HampasJeHHE Ocell KOOpAWMHAT X W y, T.€. ONpPEIesieT, B KaKOM HAalpaBICHHM Ha 3KpaHE BO3pACTAET 3HAYCHHE
KOOPJHMHATHI X — BJIEBO WJIH BIPABO M B KAKOM HAIpPaBICHUH BO3PACTAacT 3HAUCHHE KOOPANHATHI ) — BBEPX WM BHU3.

B Windows omnpeneneHsl BoceMb peXHMOB oToOpakeHus. OHH TIpUBENEHHI B TaONWIE C HCIOIH30BAHHEM
UAeHTH()HUKATOPOB, OTPEACICHHBIX B 3ar0JIOBOYHBIX (atiimax Windows:

Pexum Jlornyeckue Hanpagyenue yBeau4eHust

0TOOpaKeHust eIMHHIBI 0Ch X och y

MM _TEXT [Tukcenun BIIPaBO BHU3

MM_LOMETRIC 0.1 mm BIIPaBO BBEPX

MM_HIMETRIC 0.01 mm BIIPaBO BBEpX

MM LOENGLISH 0.01 mroiima BIIPABO BBEPX

MM HIENGLISH 0.001 mroiima BIIPABO BBEPX

MM _TWIPS 1/1440 mroitma BIIPaBO BBEPX

MM ISOTROPIC [TpousBonbHEIE (X=Y) BBIOMpaeTCs BBIOMpaeTCs

* Croo "twip" mpomsomHoe ot "twentieth of a point" — omma aBammaTas yacTe Touky. TouKa, Kak eTMHHIA H3MEPEHHs, PaBHA IPUMEpHO 1/72 moiima,

OJIHaKO 4acTo B rpaduueckux cucremax takux kak GDI, cuurtaercsa Touno paBHoi 1/72 mroiima. Twip — 510 1/20 Touku u, cinenoBarensHo, 1/1440
Jroiima.
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Pesxxum Jloruueckue Hanpagjenne yBejnyeHust
oTo0paskeHUs eIMHULIBI oCh X 0Ch y
MM ANISOTROPIC IIpousBosbHbIe (X!=Y) BBIOMpaeTCs BBIOMpaeTCs

BrI MOkeTe ycTaHABIMBATH PEKUM OTOOPAKECHUS, UCTIONB3YS (DYHKITHIO:
Set MapMode( hdc, | MapMode) ;

[Mapamerp iMapMode — 310 0aMH U3 BOCBMH MAECHTH(HUKATOPOB pexuMa oToOpaxkeHus. OnpenesuTh TEKYIHH pexuM
0TOOpaKEHHS BB MOKETE ITyTEM BBI30Ba:

i MapMode = Get MapMode( hdc) ;

[To ymomuanmto ycraHoBieH pexum MM _TEXT. B 3ToM pexumMe 0TOOpaKeHHS JOTUYCCKHAC CIUHHIBI SKBUBAICHTHEI
(hM3MYeCKUM eIMHHIAM, YTO TO3BOJISICT HaM (WJIM 3aCTaBIISICT HAC) PabOTaTh HEMOCPEACTBEHHO B TEPMHUHAX MUKceNeH. B
cieyromieM Bei3oBe QyHKImu TextOut:

Text Qut (hdc, 8, 16, szBuffer, iLength);

TEKCT HAYMHAETCS B TOUYKE, OTCTOSAIICH Ha 8 MUKcenel cieBa M Ha 16 muKceneld cBepXy OT IpaHMIIbl pabodeit 00IacTH.
Ecnu ycranosneH pexum otoopakenust MM LOENGLISH, To jioruyeckne eaAnHHIBI — 3TO COTHIE JOJIH JI0HMa:

Set MapMode( hdc, MM LCENGLI SH) ;

Teneps Bb130B (yHKIMU TextOut MOKET BBITIAAETh TaK:

Text Qut (hdc, 50, -100, szBuffer, ilLength);

Texcr HaunHaercs Ha paccrostHuu 0,5 mroliMa OT JIEBOrO Kpasi M Ha paccTOSHUM 1-ro aioiiMa OT BepXHEro kpasi paboueit
obnactu. (ITouemy y KOOpAMHATBI y CTOMT 3HaK MUHYC, CTaHET IOHSTHO I03XE, KOIZla PEXKUMBI OTOOpa)KeHUs OyayT
paccmarpuBarbesi Oosee moapoOHO.) Jlpyrue pexumbl OTOOpa)KeHHs IIO3BOJLSIIOT INPOrpaMMe 3aJaBaTh KOODPIMHATHI
BBIBOJIA B MIJUIUMETPAX, pa3Mepax TOUKU MPUHTEPA WIN IPOU3BOJIBHBIX €UMHUIIAX.

Ecmu BBI uyBcTByeTe cebst yBEpPEHHO NpH padoTe ¢ MHUKCENIMH, TO BaM HE HYXXHO HCIOJIB30BaTh APYTHE, OTIMIHBIC OT
MM_TEXT, pexxumsl otoOpakeHus. Ecim jke BBl XOTHTE pHCOBATh 00pa3bl B PEaTbHBIX SAWHHUIAX M3MEPEHHS, TAKUX KaK
MIJDIAMETPHl WIA JIOMMBI, TO BBl MOXKETE IONYYUTh HYXHYI0 BaM HHpopMmanuio w3 ¢yakmmn GetDeviceCaps n
OCYIIIECTBIISITH CBOE COOCTBEHHOE MaciuTabupoBanue. [Ipyrue pesxxuMbl 0TOOpasKEHHUST TIPOCTO OCBOOOXKIAIOT BAC OT ATOU
PYTHHHOM pabOoTHI.

HeszaBucumo or pexnma OTOOpa)KeHUsI Bce KOOPIHMHATHI, KOTOpBIC BBl 3amaeTe B (yHKIMAX Windows, TOIKHBI OBITH
3HaKOBBIMH KOPOTKMMHU IiebIMH (signed short integer) uncinamu B uHTEpBajie oT —32768 no 32767. Hexotopsie yHKIMN
Windows, ncronp3yrolune HayalbHYl0 M KOHEYHYIO TOUYKH NPSIMOYTOJIbHHUKA, TaKKe TPEOYIOT, YTOOBI IIMPHHA M BHICOTA
NPSMOYTOJIbHUKA ObIIIM MeHbIle yeM 32767.

KoopauHatbl ycTpoucTtBa (pusanyeckme KoopamHaTtbl) U siorM4eckne KoopamHatbl

Bbl MOXeTe CHpOCHTB: €CJIM UCIOJb30BaTh pexxuM orodpaxkennss MM LOENGLISH, moxHO nu mosiyyarb cooOeHus
WM SIZE B TepmuHax coTbix noieir moiima? Koneuno, Her. Windows NpoJobKaeT HCHOJIB30BaTh KOOPIUHATHI
ycTpoiicTBa st Bcex cooOmenuii (taknx kak WM_MOVE, WM_SIZE u WM_MOUSEMOVE), mns Bcex QyHKIUHA, He
npuHapiexkammx GDI, u gaxe mia HexkoTopwix Qynkiui GDI. TlocMoTpuTe Ha 3TO ¢ TaKOW TOYKH 3pEHUS: PEKHUM
oToOpakeHHs — 3TO aTpuOyT KOHTEKCTa YCTPOMCTBA, TMOATOMY OH HAauyWHAET pPadOTaTh TOJBKO TOTAA, KOTAA BEI
nucnons3yere ¢ynkuun GDI, TpeOyromue mepenadn UM ommcaTenss KOHTEKCTa ycTpoiictBa. GetSystemMetrics — He
seisietcst pynkrueit GDI, ciienoBarensHO, 0HA OyJET MPOJ0IDKATh BO3BpaIIaTh pa3Mephbl B KOOPJAWHATAX YCTPOKMCTBA, T. €.
B mukcensix. M xors ¢yukuus GetDeviceCaps — dynxmus GDI u Tpebyer omucarens KOHTEKCTa ycTpoicTBa, Windows
MPOAOJKAET BO3BPAILIATh €AMHULIBI U3MepeHus ycrpoiictBa qis unaekcoB HORZRES u VERTRES, nockonsky onHa u3
3a7a4 3TOM (PYHKIUU — JaTh MPOrpaMMe CBEJCHHUS O pa3Mepax YCTPOUCTBA B MTUKCEIX.

Tem He Mmenee, BenmmunHbl B cTpyktype TEXTMETRIC, koTopyro MoxxHO momy4nTsb U3 QyHKimu GetTextMetrics, 3a1arotcs B
JIOTMYECKUX KoopauHatax. B pexume orobpaxenns MM _LOENGLISH ¢yuxuus GetTextMetrics Bo3BpariaeT HHGOPMALUIO
O IIMPHHE W BHICOTE CHMBOJIOB B COTHIX JOJisiX mroiima. Korma Bl BeI3bIBaete QyHKImIo GetTextMetrics s TOMydeHUs
nH(GOPMALMK O IIMPHHE U BBICOTE CHMBOJIOB, PEXKUM OTOOPAKEHHMS JIOJDKEH OBITH YCTAaHOBJICH TaKMM, KakuM OH OyJeT,
KOrZa BBl BBI30BUTE (DYHKIMIO PHCOBAHUS, HCIONB3YIOUIYIO 3TH pa3Mepsl. II0CKONBKY B 3TOH IJTaBe paccMaTpHBAIOTCS
pasnuunsle pynknun GDI, Bame BHMMaHue OyzaeT oOpamarses Ha TO, KAKHE KOOPIMHATHI OHH HCIIOIb3YIOT — JIOTHYECKHE
win pusndeckue. Bee (yHKIMM, KOTOpBIE MBI pacCMaTpHBAIN JI0 CHX IIOp, MCIOJB3YIOT JIOTHYECKHE KOOPIMHATHI, 32
UCKITIOUEHHEM TEX, KOTOPBIE OIMpPEACIAIOT 3aKpallMBaHHWE ITyCTOT MEXIY TOYKAMHM M INTPHXAMU B JIHMHUSX, U MEXIY
MTPUXaMH B MITPUXOBEIX I1abioHaxX. Pabora 3THX GyHKIWI HE 3aBUCHUT OT PEXKHMa OTOOPaKEHMSI.
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Cuctembl KoopaAUHaAT yCTPOUCTBA

Windows npeobpasyer jorudeckue KOOpaAuHaThI, 3ajaHnbie B pyHkuusax GDI, B koopauHaThl yeTpoiicTa. [lepen Tem, kak
MBI PAacCMOTPUM JIOTHYCCKHE CHUCTEMbI KOOPIMHAT, HWCIIOJNB3YEMBIC B PA3IMYHBIX DPEKHMAaX OTOOpaKCHHs, JaBanTe
pazbepeMcs ¢ CHCTeMOM KOOpAMHAT YCTPOCcTBa, KOTopyro Windows onpenenser i dKpaHa AucIiiest. XOTsS Mbl paboTain
B OCHOBHOM ¢ paboueii o6nacteio okaa, Windows HCIONB3yeT emie aBa IPYrux MPOCTPaHCTBA KOOPJMHAT YCTPOWCTBA B
pa3Hble MOMEHTBI BpeMeHH. Bo Bcex cucTeMax KOOpIMHAT yCTPOWCTBA €IMHUIIAMH BCETa CYMTAIOTCS TUKCENTH. 3HAUCHHS
TOPU30HTAIILHOW KOOPAWHATHI X BO3PACTAET CJIeBa HAIIPABO, 3HAYCHUSI BEPTHKAIBHON KOOPANHATHI ) — CBEPXY BHH3.

Korma mpl paGoTaeM ¢ dKpaHOM IIETMKOM, MBI pa0OTaeM B TepMHUHaX "dKpaHHBIX KoopauHaT." JIeBbIid BEpXHHHA YTOI
skpana — touka (0, 0). DxpaHHBIE KOOPIUHATHI HCIONB3YIOTCS B coobmennsx WM_MOVE (i okoH BepXHETO ypOBHS,
He nouepHuX) m B cieayromux ¢yukiuusax Windows: CreateWindow u MoveWindow (00e IUis HE NOYECPHHX OKOH),
GetMessagePos, GetCursorPos, SetCursirPos, GetWindowRect, WindowFromPoint n SetBrushOrgEx. Ot QyHKUIUH, B
OCHOBHOM, HE UMEIOT OKHA, aCCOIMHUPOBAHHOTO C HUMHU (HampHMep, ABe (YHKIUH pabOTHl C KypcopoM), WK (QyHKIHH,
KOTOpBIE JTOJDKHBI TIEPEMECTUTh MJIM HAHTH OKHO Ha OCHOBE IOJIOKEHUSI HEKOTOPOH TOUKHM dKpaHa. Eciu BBl ncrons3yere
¢ynkumio CreateDC ¢ napamerpom DISPLAY mnist monydeHMst KOHTEKCTa yCTPOWCTBa BCETO 3KpaHA, TO JIOTHYECKHE
KOOpPJIMHATHI, yKa3aHHbIE B BbI3oBax (yHkuuid GDI, OynyT npeoOpa3zoBaHbl B KOOPAMHATHI YCTPOHCTBA.

"TTonnbie KoopanHaThl okHA" (Whole-window coordinates) onpeaemnsioT OKHO pOoTpaMMBbl IIETHKOM, BKITIOYas 3aroJIOBOK,
MEHIO, TIOJIOCHI MPOKPYTKH U paMKy. [l oObraHOro okHa Touka (0, 0) — neBbIid BepXHUI yroy paMku okHa. IToyHbIe
KOOPJIMHATBI OKHA PEIKO MCTONb3YIoTcss B Windows, HO eciii Bbl MOJYYUTE KOHTEKCT YCTPOWMCTBA, UCHONB3Ys (DYHKIHIO
GetWindowDC, 1o nmorudeckrie KOOpAWHATHI B BbI3oBax ¢yHkmmid GDI OymyT npeoOpa3oBBIBaTHECS B KOOPIAWMHATHI BCETO
OKHa.

Tpetps cuctemMa KOOpPIMHAT YCTPOMCTBAa — 3TO Ta, ¢ KOTOPOH MbI paboTanu OOnbIIE BCEro, — CHCTEMa KOOPIHMHAT
paboueii obnactn oxna. Touka (0, 0) — BepXHHH JeBHI yron padoueil obigactu okHa. Korma BEI mosydaeTe KOHTEKCT
ycrpoiictBa, ucnonbdys Gyukiuun GetDC wim BeginPaint, normdeckue KOOPAMHATHI B BbI3oBax (QyHKmid GDI
npeoOpa3yroTcs B KOOPANHATH! paboyel 00JacTH OKHa.

BbI MOXeTe KOHBEpTHPOBAaTh KOOPAMHATHI pabodeii 001acTH OKHA B KOOPIMHATHI 9KpaHa M Ha000pOT, UCTIONB3Ys (QyHKIMH
ClientToScreen n ScreenToClient. Bbl MOXeTe Takke MOJIYYHTh MECTOIIOJIOKEHHE U Pa3Mephl OKHA IEJIMKOM B DKPAaHHBIX
KOOpIuHaTax, ucronb3ysa pynkmuio GetWindowRect. OTH Tpu QYHKINN TPETOCTABISAIOT JOCTATOYHO BO3MOXKHOCTEH IS
MOOBIX TIpeoOpa3oBaHUil KOOPIUHAT.

O6bnacTtb BbIBOAAa U OKHO

Pexxum otoOpaxkenust ompeneinsier, kak Windows mnpeoOpa3yeT JOrm4ecKkre KOOpAMHATHI, 3aJlaHHbBIE B Iapamerpax
¢ynxumit GDI, B koopauHaThl yCTpoicTBa, KOHKPETHAsI CHCTEMa KOOPMHAT KOTOPOTO 3aBHCHUT OT TOTO, Kakoi (yHKIMeH
BBl TOJYYWJIM KOHTEKCT YycTpoiictBa. [yt manbHEWIIEro paccMOTPEHHs pPEXHMMOB OTOOpakKeHHs HaM HEoOXO0AUMO
OIIPEEINTh HEKOTOPBHIE JIOTOJIHUTENbHBIE TEPMHUHBL: ['OBOPAT, YTO PEXHUM OTOOpa’KeHWs ONpelelsieT MpeoOpa3oBaHKe
"okHa" (Window) — jormueckre KOOpAWHATHI, B ""001acTh BEIBoA" (Viewport) — KOOpPAMHATHI YCTPOMCTBA.

Hcmonb3oBanne cioB "okHO" M "006macTh BRIBOJA" HE COBCEM yIavyHO. B Apyrux si3pikax rpaduueckoro mHTepdeiica
"ob6macTe BeIBOAA" WacTO ompenensercs Kak "obmacth orcedeHus" (clipping region). MBI ncmons3oBanyd TepMHUH "OKHO",
uMes B BUJy 00JIaCTh 3KpaHa, 3aXBaUSHHYIO IIPOrpaMMOii. MBI IOJDKHBI OCTaBUTh B CTOPOHE Hallle MPEAB3SITOe MHEHHE 00
9THX TEPMHHAX Ha BpeMsi 00CYKICHHUSI.

O06J1acTh BBIBOJIA OTIMCHIBACTCS B TEPMUHAX KOOPJIUHAT YCTPOCcTBa (MTUKcesx). Yare Bcero o61acTh BIBOAA — JTO TO e
camoe, 4yTo U paboyast 00J1acTh, XOTS 00JIaCTh BHIBOJIa MOYKET OIMCHIBATHCS TAK)KE U B MOJHBIX KOOpAWHATaX OKHA WM B
KOOpJIMHATaX 3KpaHa, €CIIM BBl MOJIYYMIIN KOHTEKCT ycTpoicTBa u3 Qynkumit GetWindowDC wmu CreateDC. Touxka (0, 0)
— JIeBBIA BEpXHMH yrous paboueii o0iacTy (MM OKHA LIEIMKOM, MM BCETO AKpaHa). 3HAYCHUsS] KOOPANHATHI X BO3PACTarOT
CJIeBa HaIrpaBo, a 3HAUYCHHsI KOOPANHATHI ) — CBEPXY BHH3.

"OKHO" ONHCHIBACTCS B TEPMHUHAX JIOTHYCCKUX KOOPJAUHAT. MU MOTYT OBITh MUKCENN, MIJUTUMETPBI, TFOAMBI WK JTFOOBIC
JpyTHe €AWHUIIBI, KaKue BBl 3aXoTuTe. B Boi3oBax Qynkimit GDI BB 3agaeTe Jormdeckie KOOPAMHATHI.

st Bcex pexuMoB oToOpakeHHss Windows mpeoOpa3yeT OKOHHBIE (JOTHYECKHE) KOOPAMHATHI B KOOPIWHATHI OOJACTH
BBIBO/Ia (KOOPAWHATHI YCTPOMCTBA), UCTIONB3YS CIEIYIOINE (OPMYIIBL:

xViewport = (xWindow — xWinOrg) x (xViewExt/xWinExt) + xViewOrg
yViewport = (yWindow — yWinOrg) X (yViewExt/yWinExt) + yViewOrg,

rae (xWindow, yWindow) — mnorudeckas Touka st npeoOpasoBanus, (xViewport, yViewport) — mnpeoOpa3zoBaHHAS
TOYKa B KOOpJWHATaX YCTpoWcTBa. ECIM KOOpAMHATHI YCTPOMCTBA — O3TO KOOPAWHATHI paboduell o0JacTH WM OKHA
nenukoM, To Windows moimkHa Takke mpeoOpa3oBaTh HX B KOOPAWHATHI DKpaHa MepeT BEIBOJIOM 00BEKTa.

Ot QOpMyITBI WCTIONB3YIOT OBE TOYKH, 33JaONINEe Hadama KoopauHaT (origin) okHa um oOmactu BeBoma: (xWinOrg,
yWinOrg) — HadaJio KOOpAUHAT OKHA B JIOTHYECKUX KoopauHartax; (xViewOrg, yViewOrg) — Hadano KOOpIUHAT 001acTH
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BBIBOJIA B KOOpAMHATAaX YCTpOiicTBa. B KOHTEKCTE YCTPOWCTBA, YCTAHOBICHHOM II0 YMOJYAaHUIO, 00€ A3TH TOYKH
ycraHoBieHbl B TO4Ky (0, 0), HO OHU MOTYT OBITH U3MEHCHBI. DTH (POPMYIBI TAPAHTUPYIOT, YTO TOYKA C JIOTUYECKUMHU
koopaunHatamMu (xViewOrg, yViewOrg) Bcerma mpeoOpa3zyercs B TOUYKy C (pu3muecKHMH KoopaumHatamu (xViewOrg,
yViewOrg).

Ot HOopMyNBl MCTIONB3YIOT TakXKe JBE TOUYKH, ONpeelsione "mpoTskeHHOCTh" (extent): (xWinExt, yWinExt) —
MIPOTSHKEHHOCTh OKHAa B JIOTHYECKUX KoopaAwHAaTaX; (xViewExt, yViewExt) — TpOTSHKEHHOCTh OOJAaCTH BBIBOJA B
KOOpJAWHATaX yCTpoicTBa. B GONBIIMHCTBE peXUMOB OTOOPaXKEHHS MPOTHKEHHOCTH OIIPEEIIAIOTCS CAMHMH PEKUMAMH H
HE MOTYT OBITh W3MeHeHbI. Kaykas mpoTshkeHHOCTh caMa 1o cebe HUYero He 3HAYUT. TOIBKO OTHOIICHHE MPOTSHKEHHOCTH
00yacTH BBIBOJIAa K TMPOTSDKCHHOCTH OKHA SIBISACTCS KO3(DQUIMCHTOM MACIITAOMPOBAHHS IPH IEPECYETe JIOTHICCKUX
KOOpJAWHAT B KOOPIUHATHI yCTpoicTBa. [IPOTSIKEHHOCTH MOXKET OBITh OTPHUIATEIBHOW. DTO O3HAYAET, YTO BEIMYUHA
JIOTHYECKOW KOOPAMHATHI X HE 00s3aTEIbHO JOJDKHA BO3pacTaTh NMPH IEPEMEIICHUU BIPABO, & BEIMYWHA JIOTHYCCKOM
KOOPJMHATHI y — HE005A3aTeIFHO BO3PACTATH MPH BIKCHUY BHH3.

Windows MoxkeT Takxke mpeoOpa30BEIBaTh KOOPIUHATHI yCTPOiicTBa ((pr3ndyeckre) B KOOPAUHATEI OKHA (JIOTHICCKHE):
xWindow = (xViewport — xViewOrg) X (xWinExt/xViewExt) + xWinOrg
yWindow = (yViewport — yViewOrg) x (yWinExt/yViewExt) + yWinOrg

Windows umMeeT Takxe 1Be (YHKIUH, KOTOPBIE ITO3BOJISIIOT BaM B IIpOrpamMMe NpeoOpa3oBhIBaTh KOOPAWHATH yCTPOHCTBA
B JIOTHYECKHE KOOPAMHATBHI M JIOTMYECKUE KOOPAMHATHI B KOOPAMHATH ycTpoicTBa. Ciemyromas QyHKIUs npeodpasyer
TOYKH yCTPONCTBA B TOTUYECKHE TOUKH:

DPt oLP( hdc, pPoints, iNunber);

[Tepemennas pPoints — 310 ykazatenb Ha MaccuB CTpyKTyp thna POINT, iNumber — unciio npeodpasyeMbix Touek. Bol
oOHapyxuTe, 4To 3Ta (YHKUMS OYEHb IOJIe3HA Ui NpeoOpa3oBaHMs pasmepa paboueil 001acTH, HOIYYEHHOTO OT
¢ynkumu GetClientRect (koTopast Bcerzia onepupyer ¢ KoopAnHaTaMH YCTPOICTBa), B JIOTHUECKHE KOOPIUHATHI:

Getd i ent Rect (hwnd, &rect);
DPt oLP( hdc, (PPO NT) &rect, 2);
Crnenyromiast GyHKIUS MPEOOpa3yeT JIOTHUCCKUE TOUYKU B (PU3HUYCCKIE TOUKH:

LPt oDP( hdc, pPoints, iNunber);

Pa6oTta B pexxume MM_TEXT

B pexxume MM TEXT 3anassl cinefyromye BeTUUUHBI Hadall KOOPJUHAT U IPOTSKEHHOCTEI:

Hauaino koopaunar okna: (Window origin) (0,0)  MosxeT OBITH U3MEHEHO
Hauano koopaunar o6macty BeiBozia: (Viewport origin) (0,0)  MoxeT OBITH U3MEHEHO
[Mporsoxkennocts okHa: (Window extent) (1,1)  He moxer ObITh H3MEHEHA
IIpotsprkenHOCTH 00MacTH BeIBogA: (Viewport extent) (1, 1)  He moxeT ObITh H3MEHEHA

OTHOIIIEHNE TPOTHKEHHOCTH O00JACTH BBIBOJA K TPOTSHKEHHOCTH OKHA paBHO 1, TakUM 00pa3oM, MacIITaOMpOBaHUE
MEXAy JOTMYECKUMU U (U3MYECKUMU KOOPIMHATAMH HE MPOM3BOAUTCS. DOpMyIbl, NPUBEJCHHBIC BBINIE, MPUHAMAIOT
BUJI:

xViewport = xWindow — xWinOrg + xViewOrg
yViewport = yWindow — yWinOrg + yViewOrg

DTOT pexuM OTOOpaXKCHUS Ha3bIBAeTCsA "TEKCTOBBIM" HE IMOTOMY, YTO OH
HanOoJee ymoOeH s BEIBOJA TEKCTA, & U3-3a HAMPABJICHUS OCCH KOOPIMHAT.
Mel uuTaeM TEKCT cieBa HampaBo U cBepxy BHU3, # MM TEXT ananorudno
3aJlaeT HAMpaBJICHUs YBEITUUEHUSI KOOPAUHAT:

Windows wumeer ¢yakuun SerViewportOrgEx wn  SetWindowOrgEx s

W3MCHCHHUS Hadyalla KOOPIUHAT OOJIACTH BBIBOJA M OKHA. JTH (QYHKIHMH 001anaroT 3(¢GEeKTOM CABHTa OCCH KOOpAUWHAT
TakuM 00pa3om, uto jorudeckas Todka (0, 0) He OymeT Jaee coOOTBETCTBOBAThH JICBOMY BEpXHEMY YIiTy pabodeit odmacTy.
UYarme Bcero B OyaeTe UCIONIb30BaTh SetViewportOrgEx wmu SetWindowOrgEx, HO He 00€ QYHKIIUU OJHOBPEMEHHO.

Bor kak paGortator 3TH QyHKIMU. EciM BBl MEpeHOCHUTE Hadajao KOOpAWHAT oOjacTH BBIBOAA B TOUKY (xViewOrg,
yViewOrg), 10 normueckas touka (0, 0) Oymer cooTBeTCTBOBaTh (PH3MUECKOW TOUYke C KoopauHaTamu (xViewOrg,
yViewOrg). Ecnu BB IepeHOCHTE HAYaJI0 KOOPAMHAT OKHA B TOUKY (xWinOrg, yWinOrg), To norndeckas Touka (xWinOrg,
yWinOrg) Oymer coOTBeTCTBOBaTh (pm3myeckoii Touke ¢ koopamHatamu (0, 0), T.e. IeBOMy BepxHeMy yriay pabouecit
oOnacru.
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Hanpumep, npenamnonoxum, 4to padouast o0JacTh Bamiero okHa mumeer mumpuny cxClient u Boicoty cyClient nmukcenei.
Ecin BB XOTHTE YCTAHOBUTH HAYAJIO JIOTUYECKOM CUCTeMBI KoopauHaT — TOo4Ky (0, 0) — B eHTp paboyeii 30HBI OKHA, BBI
MOJKETE ITO CAENATh TaK:

Set Vi ewport O gEx(hdc, cxdient / 2, cydient / 2, NUL);

Aprymentsl ¢yukiun SetViewportOrgEx Bcerna 3alaloTcs B KOOPAMHATAX YCTPOWCTBA.
Jlornueckas Ttouka (0, 0) Oymer Temepp OTOOpaXaTbCsi B TOYKY C (HU3NYECKUMHU
koopauHatamu (cxClient/2, cyClient/2). Tenepb Bbl UcIodb3yeTe pabouyro o0NacTh Tak,
Kak OyaTo OBl OHA MMeIa MPECTAaBICHHYI0 HI)KE CUCTEMY KOOpAMHAT:

r N
v

3HaYCHHUS JIOTHYECKOW KOOPAWHATHI X MOTYT M3MCHAThCS B auana3one oT —cxClient/2 no
cxClient/2. 3HaueHHs JOTMYECKONH KOOPAMHATHI ¥ MOTYT WU3MEHSATHCS B JHMAINa30HE OT — A
cyClient/2 no cyClient/2. TlpaBelli HWXHHHA yros padodeil o0JacTH — TOYKa C

norndeckumu koopauaatamu (cxClient/2, cyClient/2). Ecnu BbI XOTHTE BBIBECTH TEKCT, HAUMHAS OT BEPXHETO JICBOTO yTIiia
pabodeii 30Hb1, UMetomero ¢uszndeckue koopauHaTsl (0, 0), BaM HEOOXO0AUMO 3a7aTh OTPHUIATEILHBIC KOOPIUHATHI:

TextQut (hdc, -cxdient / 2, -cydient / 2, "Hello", 5);

r+Y

Bb1 MoeTe 1oOUTBCSI TOTO e pe3yibrara, ucroib3ys Gynkuuio SetWindowOrgEx Bmecto Gynkuun SetViewportOrgEx:
Set WndowQr gEx(hdc, -cxdient / 2, -cydient / 2, NUL);

Aprymentsl Gpyukimu SetWindowOrgEx Bcerna 3aaloTcsi B JIOTHYECKUX KOOpauHarax. Ilocie 3Toro BbI30Ba JOrHYCCKas
touka (—cxClient/2, —cyClient/2) cootBeTcTBYeT (huzmueckoit Touke (0, 0) — ieBoMy BepXHEMY YTy padbodeii o0macTu.

To, yero BBl He AOJDKHBI JienaTh (10 TeX MOp, MOKa BBl He OyJeTe 3HaTh, K YEMY DTO MPHUBEIET) — ITO UCIIOIL30BaTh 00€
(YHKIIMM COBMECTHO:

Set Vi ewport O gEx(hdc, cxCient / 2, cydient / 2, NUL);
Set WndowQr gEx(hdc, -cxdient / 2, -cydient / 2, NUL);

310 o03Hawyaer, 4yro Jormdeckas touka (—cxClient/2, —cyClient/2) cOOTBETCTBYET
¢dusmueckoit Touke (cxClient/2, cyClient/2), IpeacTaBiss BaM TaKyl0 CUCTEMY KOOPAMHAT:
X
BrI MOXeTe TOoIydnTh TEKyIee MOJIOKEeHNEe Hadajia KOOPAMHAT 00JacTH BBIBOJA M OKHA,
HCTIONB3YS (PYHKIINH:
Get Vi ewpor t O gEx(hdc, &pt);
Get W ndowOr gEx( hdc, &pt);
riae pt — crpykrypa turna POINT (touka).
Oyuxmusa GetViewportOrgEx Bo3BpammaeT 3HaYeHHWE B KOOpAWHATax ycrTpoiictBa, a ¢yHkims GetWindowOrgEx — B

JIOTHYCCKUX KOOPpAUHATaXx.

BBl MOXeTe U3MEHUTh Havyajaa KOOPAWHAT 00JIACTH BHIBOJIA M OKHA TaK, YTOOBI CIBHHYTH 3KPAaHHBII BBIBOJ B pabOUyIO 30HY
BallleT0 OKHA — HaIpuMep, B OTBET HAa W3MEHEHHE MOJb30BATENIEM COCTOSHUS TOJIOCHI MPOKPYTKHU. M3MeHeHHe Havaja
KOOP/IMHAT 00JIACTH BBIBOJIA WITM OKHA HE NMPHBOJUT K HEMEJICHHOMY CIBHTY dKpaHHOTO BEIBOAa. Hampumep, B mporpamme
SYSMETS2 w3 miaBel 2 Mbl HCIOJB30BAaNM 3HadYeHUE iVscrollPos (TeKyllee TONOKEHHE BEPTUKAIGHOUW TOIOCHI
MIPOKPYTKH) JJIsI BRIYHCIICHUSI COOTBETCTBYIOICH KOOPIUHATHI Y SKPAHHOTO BBIBOJIA!

case WM PAINT :
Begi nPai nt (hwnd, &ps);

for (i =0; i < NUMINES, i++)

{
y = cyChar *(1 —iVscrollPos + i);
[ BEBOZ TexcTal

}

EndPai nt (hwnd, &ps);

return O;

MpsI MOXKEM JOOUTHCS TOTO JKe pe3yabTarta, UConb3ys Gpyrkuuto SetWindowOrgEXx:

case WM PAINT :
Begi nPai nt (hwnd, &ps);

Set W ndowQr gEx( ps. hdc, 0, cyChar * iVscroll Pos);

for (i =0; i < NUMINES;, i++)
{
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y = cyChar *(1 +i);

[ BeBOL TexcTal

}
EndPai nt (hwnd, &ps);
return O;

Tenepsb BbIUHMCICHUE KOOPIUHATHI y i (yHKuuU TextOut He TpeOyeT 3HaueHus iVscrollPos. DTO 03HayaeT, 4TO BBI
MOJKETE TIOMECTUTh (PYHKIH BBIBOJIA TEKCTa B IOATIPOTpaMMy, HE IepenaBas B Hee 3HaueHHE iVscrollPos, Tak Kak MBI
HacTpaWBaeM BBIBOJI TEKCTa ITyTeM M3MEHEHHS Havyaja KOOPAWHAT OKHA.

Ecmm y Bac ecth ombIT paboThl ¢ IPSIMOYTOJIbHOM (JlekapToBoii) cHCTEMOW KOOPAWHAT, TO MEPEHOC Jornaeckor Touku (0,
0) B mentp pabodeil o0macTH, KaKk MBI CIENalM paHee, MOXKET IMOKa3aThCsA BaM IOJIE3HBIM. TeM He MeHee, TYT eCTh
HeOompmmmass mpobiema B pexkume MM _TEXT: oOpraHO B [lekapToBOH cuCTeMe KOOPIMHAT 3HAYCHHE KOOPIAWHATHI Y
YBEIMYUBACTCS NpU IepeMelieHuu BeepX, a B pexxuMe MM TEXT — BHuz. B stom cmbicie pexum MM TEXT
HECKOJIBKO CTPAHHOBAT, TOT/IA KaK CIICIYIOIIHE TISTh PEKIMOB OTOOPaXKECHUS JIENIAI0T 3TO KOPPEKTHO.

MeTpM‘-IeCKVIe pPeXnmbl 0T06pa)Keva

Windows BKIIOYAaET MATH PEXUMOB OTOOpPAKEHHUS U BBIPAKEHHS JIOTHIECKHX KOOPIMHAT B (PM3WYIECKUX EAMHHUIIAX
n3Mepenus. [1ockobKy JToTHYeckre KOOPIAMHATHI 10 OCSIM X W Y TMPeoOpa3yroTcs B OJUHAKOBBIC (PH3MUYECKHE €IMHHIIBI
WU3MEPEHUs, 3TH PEKUMBI OTOOpaKEHHUS TIOMOTAIOT BaM PHCOBATh KPYTJIbIe OKPYKHOCTH M KBAaAPaTHBIC KBAIPATHI.

[IsTh METpUUECKHUX PEKUMOB O0TOOpaskeHus (metric mapping modes) NpUBEICHBI HIDKE B HOPSAKE BO3PACTaHHUSI TOYHOCTH.
Jln1st cpaBHEHUS B ABYX ITPaBBIX CTOJIOLAX MPHUBEACHBI pa3Mephl JIOTHYECKUX €IMHUILL B JI0HMax U MHJUTUMETpax (MMm).

Pesxxum Jloruyeckast Jroiimbl MunanMeTpbl
0TO0paKeHH eIMHULA

MM_LOENGLISH 0.01 mgroiima 0.01 0.254
MM_LOMETRIC 0.1 Mmunnumetpa 0.00394 0.1
MM_HIENGLISH 0.001 mgroiima 0.001 0.0254
MM_TWIPS* 1/1440 nroiima 0.000694 0.0176

MM HIMETRIC 0.01 munmuMetpa 0.000394 0.01

Jns toro, 4roObl maTh BaM NpeACTaBIEHHE O ToM, Kak paspemeHue pexxuma MM TEXT coorHocuTcs ¢ 3TUMH
pa3pelieHns MU, CKa)XXeM, 4TO Ha craHgapTHoM muctuiee VGA, KaXIbplid MUKCENh KOTOporo mmeeT pasmep 0.325 MM B
MIMPUHY " BEICOTY, Pu3ndeckue VGA — KoopauHATHI rpydee, 4eM JIOTHYEeCKHE KOOPAWHATEI B TIOOOM M3 METPHUIECKUX
PEXKUMOB OTOOPaKECHHS.

Ha nmazeprnom mpunTepe ¢ paspemenuem 300 Todek/qroiM Kaxabplii mukcens nmeeT pasmep 0.0033 groitma — 310 GoJee
BbICOKOE paspemreHue, deM B pexkumax MM _LOENGLISH u MM _LOMETRIC, HO 6onee HHM3KOE, YeM B peXHMax
MM_HIENGLISH, MM_TWIPS u MM_HIMETRIC.

Haugana KOOpAUHAT U MPOTAKCHHOCTH, 3aIaHHBIC 110 YMOJTYaHUTIO, TPUBCICHBI HUXKC!:

Hauaino xoopaunar okna: (Window origin) 0, 0) MosxeT OBITh U3MEHCHO
Hawano koopauHat obnactu BeiBoja: (Viewport origin) 0, 0) MosxeT OBITh U3MEHEHO
[potsoxennocts okHa: (Window extent) (2,7 He moset ObITh H3MEHEHA
IIpotspxkenHoCTs 00macTh BeiBoAA: (Viewport extent) ?,?7 He MosxeT ObITh I3MEHEHA

[TpoTsHKEHHOCTH OKHAa M OOJAcTH BBIBOJA 3aBUCAT OT pekKMMa OTOOpakeHHs W KodduImeHTa cxatus (aspect ratio)
YCTpOWCTBA (OTHOIICHHSI BHICOTHI MUKCEISI K ero muprHe). Kak yxke oTMedanoch paHee, MPOTSKEHHOCTH caMu 10 cebe He
UMEIOT cMbIcsia. FiIMeeT cMbICI ToNbKO uX oTHOLIeHHe. [IpuBenem hopmyiisl TpeoOpa3oBaHus KOOPIMHAT ellle pas:

xViewport = (xWindow — xWinOrg) x (xViewExt/xWinExt) + xViewOrg
yViewport = (yWindow — yWinOrg) X (yViewExt/yWinExt) + yViewOrg,

B pexxume MM _LOENGLISH, manpumep, Windows BEMHCISET NPOTSHKEHHOCTH TaKUM 00pa3oM, YTOOBI COOIOTANNCH
CJIE/TyIOLINE COOTHOLICHUSL:

xViewExt/xWinExt = yucno nuxceneii no eopuzonmanu 6 (.01 owiima
-yViewExt/yWinExt = uucno nuxceneu no eéepmukanu ¢ (.01 owiima, 63amoe co 3HAKOM MUHYC

Jlist MHOTHX JUCIUICHHBIX ycTpoicTB (Takux kak VGA), koaddumment cxatus Oyzxer mensme 1. ITockonpky Windows
paboTaeT TOJBKO C LENBIMH YHCIAMH, UCIIOIb30BaHne KoddduimenTa cxxartus 0ojee palroHaNIbHO, Y€M HCIOJIb30BaHHE

: OrmnpezencHHas BBILIE eUHHILA U3MEpeHHs twip paBHa 1/20 Touku (koTopas paBHa 1/72 mroiiMa) u Touro paBHa 1/1440 mroiiMa.
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a0COJIIOTHBIX 3HAYCHHI MacIITaOHBIX KO3(1)(1)I/IIII/I€HTOB, JJI1 CHUIKCHUSA TMOTPCIHIHOCTU ITPU Hp606pa30BaHI/II/I JIOTUYCCKUX U
(1)I/I3I/I‘ICCKI/IX KOOpAUHAT.

OOparnTe BHIMaHUE Ha 3HAK MHUHYC TI€pel OTHOIICHUEM MPOTSHKEHHOCTEH IS BEPTUKAIBHOW OCH. DTOT MHHYC H3MEHSET
HaTpaBJICHUE OCH ).

Jnst IATH yKa3aHHBIX PEXKHUMOB OTOOpa)KEHHs, BEJMYMHA KOOPAMWHATHI ¥ BO3pacTaeT MpH
IBOKCHUY BBepX. Havama koopAWHAT OKHAa M 00JaCTH BBIBOJA MO yMOYaHUIO paBHEI (0, X
0). OToT hakT MMeeT UHTEpPEeCcHOE ciencTBre. Koraa BeI BIiepBBIE MEPEKITIOYACTECH B OMH
U3 3THUX ISTH PEXKUMOB OTOOPAXKESHUsI, CHCTEMa KOOPIHHAT BBITJISIIUT TaK:

EcTb TOMBKO OZMH METO, O3BOJISIFONINI BaM 0TOOPa3UTh YTO-HUOYIb B paboucii obmactu
— 9TO HUCIIOJIb30BaHUE OTPHUIATEIbHBIX 3HAUEHUI KOOpAUHATHL y. Hanpumep, 3TOT Kox:

Set MapMode( hdc, MM LCENGLI SH) ;
Text Qut (hdc, 100, -100, "Hello", 5);

BeiBOMT "Hello" ¢ oTcTymoM B 0JTUH JrOIM ClieBa M CBEpXY pabodel 00JIacTH.

UroObl M30ekaTh 3TOr0 M paboTaTh B NPUBBIYHON CHUCTEME KOOPIHMHAT, HAJO YCTAaHOBHUTH Jormueckyto Touky (0, 0) B
JIEBBIA HIDKHUH yroi pabouei 30Hb1. CunTast BEICOTY paboydeil 30HbI B IUKCEINsIX paBHOM cyClient, BB MOKETE ClIENaTh 3TO,
BEI3BaB QyHKIHIO SetViewportOrgEx:

Set Vi ewport O gEx(hdc, 0, cydient, NULL);

+Y
Tenepb CUCTEMA KOOPpAMHAT BBITJIAAUT TaK:

AHANOTHYHO, BbI MOXXETE YCTAHOBHTH JIOTHYeCKyr Touky (0, 0) B meHTp paboucit
obnactu: +X

Set Vi ewport O gEx(hdc, cxCient / 2, cydient / 2, NUL);

Cucrema KOOpAWHAT OyIET BHITJISIICTD TaK:

Teneps MBI WMeeM HacTosIIylo JleKapToBy cCHCTEMY KOOPIAWHAT C OIWHAKOBBIMHU
JIOTHYCCKUMH CITMHHUIAMH U3MEPCHUS 10 OCSAM X U Yy — JIOWMaMH, MIJUIUMETPaMHU WIIH
eIMHUIIAMYU U3MEPCHUS tWips.

Bbr Moxere Tarke ucnonb3oBaTh (QyHKuMIO SetWindowOrgEx nns  W3MEHEHHS
nornyeckord touku (0, 0), HO 3Ta 3aJaya HECKOJBKO CIIOXKHEE, MOCKOJIBKY MapameTphl
(YHKIIUM JTOJDKHBI 337]aBaThCsl B JIOTHYECKUX KOOpJMHATaX. Bam ciemoBano Obl cHadana
npeoOpaszoBarth mapy 3HaueHuit (cxClient, cyClient) B JOTHUECKHE KOOPIUHATHI, UCTIONB3YS
¢yakmuio DPtoLP. Cuurtas, 9to TiepeMeHHas pt umeeT Turl cTpykTypbl POINT, mpuBeneHHBIH HMXE KOJ TepeMeIiaeT
norndeckyto Touky (0,0) B ieHTp paboueit obmacTu:

pt.x = cxdient;

pt.y = cydient;

DPt oLP(hdc, &pt, 1);

Set WndowOr gEx(hdc, -pt.x / 2, -pt.y / 2, NUL);

Bawwm co6¢cTBEHHbIe peXUMbl OTOOpaXeHus

Ba ocraBmmxcs pexknma otobpaxkenus HazpBatorcs MM ISOTROPIC m MM_ANISOTROPIC. 310 nmBa pexuma
oToOpakeHns, B KOTOpbIX Windows MO3BOJSIET BaM HM3MEHATh NPOTSHKEHHOCTh OOJIACTH BBIBOJA M OKHA, U TEM CaMbIM
MEHATh KO3 GHUIMEHT MaciITaOUpOBaHMsI, KOTOPBIH ucnonbzyer Windows Juist peoOpa3oBaHMs JJOTMYECKUX KOOPAMHAT B
¢usnueckue. CnoBo isotropic 03HaYaeT OJMHAKOBBIA BO BCEX HAIPABICHUSX; anisotropic — HEOJUHAKOBBIN. Takxke Kak 1
B METPHYECKUX PEXMMax oToOpaxkeHus, paccMoTpeHHbIX paHee, MM ISOTROPIC ucnoib3yer oauHaKoBbIE H3MEPEHHs
1o ocsM. Jlormdeckne eIUHULBEI U3MEPEHHSI IO OCH X MMEIOT TaKoe )K€ MpE/ICTaBIeHHE B (PM3MUECKHUX EIWHHIAX, KaK U
JIOTHYECKUE EIVHHUIIBI U3MEPEHUs MO OCH y. DTO NMOMOraeT TOrja, Korja BaM HEoOXOIMMO COo31aTh HM300pa)KeHHe C
IIPABUJIBHBIM OTHOCUTEIBHBIM Pa3MEPOM, HE3aBUCHMO OT OTHOCUTENIBHOTO Pa3Mepa MUKCEIs AUCILIEs..

Otmmune Mexay pexmmoM MM ISOTROPIC u MeTpuyecKMMH pEXHMaMH OTOOpPaKeHHS B TOM, YTO B PEKUME
MM_ISOTROPIC BBl MOKeTe yIpaBIATh GH3HYECKAM Pa3MepPOM JIOTHUECKON €JMHUIBI H3MEpeHus. Bbl MoxeTe caenaTsh
¢busnyeckuit pazmep JTOrHIecKol eMHHIBI M3MEPEHHsT TAKUM, YTO Ballld PUCYHKH Bceraa OyayT LEIMKOM COAEPIKAThCS B
pabodeit o6nacTH OkHa, TMOO B YMEHBIIICHHOM, JHOO B YBEJIMUEHHOM BHuae. Hampumep, mporpamma CTPEIOYHBIX 4acoB
ANACLOCK (analog clock) u3 mmaBel 7 — 3TO mpuMep H30TPOMHOTO H300pakeHus. Yackl BCerna MMEIOT KPYTIYIo
¢dopmy. Kak TobKo BBl H3MEHSIETE pa3Mepbl OKHA, COOTBETCTBEHHO Cpa3y jke MEHseTCsl pazmep u3o0paxenus. [Iporpamma
mit Windows MoxkeT o00pabaTbiBaTh H3MCHEHHE pPa3MEpPOB HM300paKECHUS IyTEM COOTBETCTBYIOMICTO WM3MCHCHHUS
MPOTSDKEHHOCTEH OKHA M 00JIaCTH BBIBOAA. B 3TOM ciywae mporpamMma MOKET UCIIOJIB30BATh OJHU M T€ KE JIOTHYCCKHUE
€IMHUIIBI U3MEPCHUS MPH BBI30BE (DYHKIUI PUCOBAHHS HE3aBHCHMO OT Pa3MEpPOB OKHA.
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Wnorna pexum otobpaxkenuss MM _TEXT u apyrue MeTpuyeckue peXMMbl HA3bIBAIOT MOJHOCTHIO NPUHYIUTEIBHBIMU
pEeKMMaMH OTOOpaKeHHS. JTO O3HA4YaeT, YTO Bbl HE MMEETE BO3MOXKHOCTH M3MEHSTH NMPOTSHKEHHOCTH OKHAa M 00JacTH
BBIBOJIA, a 3HAYUT, M MacIiTad nmpeodpa3oBaHUs JOTHYECKUX KOOPAMHAT B KoopauHaThl ycrpoiictea. MM _ISOTROPIC —
3TO YAaCTUYHO TIPHHYIUTEIBHBIA pekuM oToOpaxkeHns. Windows IO3BOJSET BaM H3MEHSATHh NPOTSHKEHHOCTH OKHA H
o0acTi BBIBOJA, HO CHCTeMa IMpeoldpas3yeT uxX TaKuM 00pa3oM, YTOOBI JIOTHYECKHE KOOPAWHATHI X U Y UMENN OJNHAKOBOE
IpecTaBiIeHne 0 GU3MUECKUX eANHUIAX u3mMepeHus. Pexxum orodpaxenns MM _ANISPTROPIC — HenpuHyAUTETBHBIIH.
Brl MOXeTe H3MEHATH POTSHKEHHOCTH OKHA M 00J1acTy BeIBoa. CHcTeMa 3TH 3HAUEHUS He Ipeodpasyer.

Pexunm oto6paxeHusi MM_ISOTROPIC

Pexwnm otobpaxkenuss MM_ISOTROPIC wuneanen s HCHOIH30BaHUS BHIOPAHHBIX MOJIH30BATENIEM OCEi KOOpAMHAT MPH
COXPaHCHWH PABEHCTBA JIOTHUECKUX CIMHUI] M3MEpPEHHS 10 00erM ocsiM. [IpAMOYrombHHKH C PaBHBIMH JIOTHYECKUMH
BBICOTOH M IIUPUHONH OTOOpa)aroTCs KaK KBaApaThl, DJUIMIICHI C PaBHBIMH JIOTHYECKUMH BBICOTOW W IIMPUHOU
OTOOPaXKAIOTCS KaK OKPYKHOCTH.

Korma BBl BmepBele ycranaBnmBaeTe pexuM oToOpaxkenuss MM ISOTROPIC, Windows wucmome3yer T1e XKe
MPOTSDKEHHOCTH OKHA WM 00yacTH BBIBOJA, 4To W B pexkume MM LOMETRIC. (Tem ne menee, OynbTe BHUMATEIBHBEI!)
Pa3Huna cocTouT B TOM, 4TO TENEPh BBl MOXKETE M3MEHSTh NPOTSHKEHHOCTH B COOTBETCTBUYM CO CBOMMH MPEATIOYTCHHUSIMH,
ucrions3yst Qyakuun SetWindowExtEx w SetViewportExtEx. 3atrem Windows H3MEHHT WX TakuM 00pa3oM, 4TOOBI
JIOTHYECKHE KOOPAMHATHI TI0 00EUM 0CSIM MMEITH OJIMTHAKOBOE IPE/ICTaBICHHE B (PU3NUECKUX KOOPJHHATAX.

Yamie Bcero BB OynmeTe HCIONB30BaTh mapameTpsl GyHkuuu SetWindowExtEx kak XelaeMble JIOTHUYECKUE pa3Mephl
JIOTHYECKOTO OKHA, a mapameTpbl GyHKImU SetViewportExtEx — Kak TeKylIyl BBICOTY M IIMPHHY padoueii oOmacTu.
Korma Windows mpeoOpa3yerT 3TH TpPOTSKCHHOCTH, OHA CTPEMHUTCS IPUBECTH B COOTBETCTBUE JIOTMYECKOE OKHO K
(usnueckoil 00JacTH BBIBOAA, YTO MOXKET NMPHUBECTH B PE3ylbTaTe K TOMY, YTO 4acTh OONACTH BBIBOJA OKaXETCs 3a
TpenesIaMu JOrHIecKkoro okaa. HyxHo Be3bIBaTh QyHKIMIO SetWindowExtEx no Bei3oBa GyHKIMH SetViewportExtEx mis
TOTO, YTOOBI CZIENaTh UCTIOIB30BaHHUE MMPOCTPAHCTBA pabouei 06JacT MakCUMaIbHO () ()EKTHBHBIM.

Hanpumep, npeamnosokuM, Bbl XOTUTE UMETh TPAIULIHOHHYIO PEaJbHYI0 CHCTEMY KOOPIHHAT C OJHHM KBaJpAaHTOM, IJie
touka (0, 0) — JIeBbIi HIDKHUIA yroyl padouei o0iacTy, a MUpPHUHA U BBICOTAa MEHSIOTCS B mHTepBasie oT 0 mo 32767. Be
TaKXKe XOTHTE, YTOOBI CIAMHMII IO OCSIM X U ) UMEIU OJMHAKOBOEC (H3MUECKoe TpeicTaBieHue. J{is 3Toro caenante
crestyroniee:

Set MapMode( hdc, MM | SOTRCPI C) ;

Set W ndowext Ex(hdc, 32767, 32767, NULL);

Set Vi ewport Ext Ex(hdc, cxdient, -cydient, NUL);
Set Vi ewport O gEx(hdc, 0, cydient, NUL);

Ecnu 3arem BBl monydnTe 3HA4YEHHMS INPOTSDKEHHOCTEH OKHAa M oOmactu BeiBoja npu nomoumn GetWindowExtEx n
GetViewportExtEx, To oHM He OyIyT paBHbI 33laHHBIM BaMH 3HaueHHsIM. Windows npeoOpasyer npoTshkeHHOCTH Ha Oase
Kko3(dunmenTa cxaTus ycTpoWcTBa oToOpaskeHus (aspect ratio) Tak, 4ToOBbI JIOTHYECKUE €AMHHIBI U3MEPEHUS 10 00eUM
0CSIM HMEITH OJJMHAKOBbIEC (PH3UIECKUE PA3MEPBI.

Ecmm mmpuna paboueit obiactu Oonbiie yeM BBICOTA (B (U3MIECKUX
equaANax), To Windows HW3MEHSET TMPOTSHKEHHOCTh 1O X Tak, YTO
JIOTHYECKOe OKHO CTaHOBWTCS YKe, 4yeM (hu3uueckas oONacTh BBIBOJA.
Jlorndeckoe OKHO MOMEIAETCs B JIEBOM YacTH pabodeit obmacTu:

Bu1 He MoxeTe 0TOOpaXkaTh 4TO-TMO0 B MPaBOM YacTH paboueit obIacTu
3a TpaHHLEH OCH X, TMOCKOJBbKY 3TO TpeOyeT 3afaHus JIOTHYECKOH
KOOPJAMHATHI X CO 3HAUE€HHEM, peBbIIIaonmmM 32767.

Ecnm BeicoTa paboyeii 00sacTi MeHbIIIEe YeM IUpUHA (B (PU3MUECKUX SANHHUIIAX),
To Windows n3MeHseT MpOTsHKEHHOCTH Mo y. Jlormyeckoe OKHO TOMenaeTcs B
HIDKHEH yacTy paboueil obnactu:

Tenepr BBl He MOXETe OTOOpaXkaTh YTO-IMOO B BEepXHEH wacTu paboucit
00J1acTH, TIOCKOJBKY 3TO TpeOyeT 3aJaHusi JIOTHYECKOH KOOpIMHATBI ) CO
3HaYEHUEM, NMPEBIMAIONTIM 32767.

Ecnu BbI mpefmounTaere, 4TOOBI JIOTHYECKOE OKHO BCErJa HaXOIMJIOCh CIIeBa
BBepXy pabouyeil 00JIacTH, TO Bbl MOYKETE M3MEHHThH IPHBEACHHBIN BBIIIE KOII
cIeyromuM 00pa3om:

Set MapMode( hdc, MM | SOTRCPI C) ;

Set W ndowext Ex(hdc, 32767, 32767, NULL);

Set Vi ewport Ext Ex(hdc, cxdient, -cydient, NUL);
Set W ndowOr gEx(hdc, 0, 32767, NULL);
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Henas Bb13oB Qynkuun SetWindowOrgEx, Mbl XoTuM, 4T00BI JIorndyeckasi Touka (0, 32767)
COOTBETCTBOBaJIa TOYKe ¢ (u3ndyeckumu koopuuHatamu (0, 0). Tenepn, ecnm BbicoTa
pabodeit obmacTu okakeTcst OOJbIIE MUPHHBI, TO CHCTEMa KOOPAWHAT OyJeT pacIioioKeHa
CIIeTYIOIINM 00pa3oMm:

s nzo0pakeHnid, Moxoxunx Ha m3obpaxkenne u3 nporpaMmbl ANACLOCK, BBl MoXkeTe
HCTIOJTB30BaTh OOBIYHYIO, MMEIOMIYIO YeThIpe KBaJpaHTa, [lekapToBy CHCTEMY KOOPIMHAT C
MacImTabupyeMbIMH TI0 BaIlleMy BBIOOPY OCSMH B YETHIPEX HAINPABICHUSIX M JIOTHYECKOI
toukoit (0, 0) B meHTpe paboueit obiactu. Eciu BbI, Hampumep, XOTUTE, YTOOBI THUANa30H
3HAYCHUH 10 Kaxao0it u3 oceit Obu1 0T 0 10 1000, MCOMB3yHTE TAKOW KOJ:

Set MapMbde( hdec, MM | SOTRCPI ) ;
Set W ndowExt Ex( hdc, 1000, 1000, NULL);

Set Vi ewport Ext Ex(hdc, cxClient / 2, -cydient / 2, NULL);
Set Vi ewport O gEx(hdc, cxdient / 2, cydient / 2, NUL);

Ecimm mupurHa pa6oqel71 obJactu 6yﬂ€T Goble BBICOTBI, TO CHCTEMA JIOTUYCCKUX
KOOpAuHAT 6yHCT BBITJIAACTD TaK:

Cucrema JIOTMUECKMX KOOPJIMHAT TakXke OyaeT IEHTPHpPOBAHA, €CIM BBICOTA
paboueii 0b6nacTH OKaxeTcst OOJIbIIIE ITUPHHBI:

3amoMHHTE, YTO OTCEYeHHS NPOTSDKEHHOCTEH OKHa W 00JacTH BBIBOJA HE
npexnonaraercs. [Ipu BezoBe GpyHkwid GDI BBl MOXkeTe UCIIONB30BATh JIOTHYECKHE KOOPAMHATHI
x 1 y co 3HadyeHussMHA MeHbmMHu —1000 u 6oserre +1000. B 3aBucumocTr oT hopMbI pabodeid
00JIaCTH 3TU TOYKH MOTYT OBITh BUIUMBIMH F HEBUINMBIMH.

B pexnme otobpaxkenusst MM _ISOTROPIC MoHO cuenaTs JIOTHYECKHE €IMHUIBI N3MEPEHHS
HaMHOTO Oonble, ueM nukcenyn. Hampumep, Npeamnonokum, 4To Bbl XOTUTE YCTAHOBUTH PEXKUM
ortoOpaxennsi Tak, 4roObl Touka (0, 0) Obuta B JIEBOM BEpXHEM YIJIy JKpaHa, 3HAUYCHHs
KOOPJHMHATHI } YBEIMYHUBAIUCEH NIPU JABM)KEHUHU BHU3 (Kak B pexxume MM TEXT), a norndeckue
KOOP/IMHATHI PABHSINCh /16 MOiMA. JTOT PEKUM OTOOPAXKEHMs MO3BOJIMT BaM HAPHCOBATH
JIMHEHKY, HAaYMHAIONIYIOCS B JIEBOM BEPXHEM YIiy paboueil obsacTH, ¢ JeJICHUSIMH, PaBHBIMU
/6 mroiima:

Set MapMode( hdc, MM | SOTRCPI C) ;
Set W ndowExt Ex( hdc, 160 * Get Devi ceCaps(hdc, HORZSI ZE) /| 254,
160 * Get Devi ceCaps(hdc, VERTSIZE) / 254, NULL);
Set Vi ewpor t Ext Ex( hdc, Get Devi ceCaps(hdc, HORZRES),
Cet Devi ceCaps(hdc, VERTRES), NULL);

B 3TOM KOIE NpOTSHKEHHOCTh OOJACTH BBHIBOJA YCTAHABIMBACTCS PABHOW BEIMYMHE BCEr0 DKpaHa B IHKCESX.
TIpOTSKEHHOCTH OKHA TOIDKHBI ObITH YCTAHOBIICHBI B Pa3Mephl BCEr0 KPaHa B ¢IMHHIAX, PABHBIX /¢ AroiiMa. Mcromb3ys
nnnexcsl HORZSIZE u VERTSIZE B dynkuun GetDeviceCaps, Mbl TIOJTy4aeM pa3Mepsl 9KpaHa B MUUTUMeTpax. Eciu Ob
MBI paboTalii C YUCIIaMU C TUIABAIOLIEH TOYKOM, MBI MOTJIH OBl Tpeo0pa3oBaTh MUJUTMMETPHI B IIOMMBI ITyTeM JICJICHUS Ha
254, a 3ateM npeoGpa3oBaTh MOMMBI B EIMHHIIBI, PABHBIC /¢ I0HMA, YMHOXKHB pe3ynbTar jgeieHus Ha 16. Ho,
TTOCKOJIbKY, MBI pa00TaeM C IeJILIMHA YUCIIaMH1, MBI JOJDKHBI YMHOXUTh MHJUTUMETpPHI Ha 160 1 pa3nenuts Ha 254.

st OOJBLIMHCTBA YCTPOMCTB BBIBOJA JTOT KOJ JENIaeT JIOTHYECKYI0 €JMHHIy W3MEpPeHHs] MHOTO OOoJbliei, 4Yem
¢busnyeckas eauHMIA M3MepeHHs. Bce, YTO Bbl BBIBOAWTE HA YCTPOMCTBO, OymeT nMmerh (U3MYECKHE KOOPAUHATHI,
OIpe/ieIeHHbIe ¢ TOYHOCTBIO 70 1/16 mioiiMa. Bbl He MOXKeTe HAPHCOBATH [BE FTOPU3OHTAIBHBIC JIMHUHU, OTCTOSIIKE APYT OT
npyra Ha 1/32 moliMa, Tak Kak 3TO OTpeOoBao OBl 3aJaHHs JPOOHBIX JJOTHIECKUX KOOPIUHAT.

MM_ANISOTROPIC: pacTsiruBaHue nsobpaxeHus

Korpma BBl ycTaHaBIMBaeTe NPOTHKEHHOCTH 00JIACTH BBIBO/IA M OKHA B pexkume oTobpakeHnst MM_ISOTROPIC, Windows
npeoOpa3yeT 3T 3HAYEHHS TaK, YTOObI JIOTUYECKHE CJMHHIBI MO0 OOEHUM OCSAM HMEIH OAMHAKOBOE BBIPAKCHHE B
¢msmdecknx eaumHMIAX. B pexnmme otobpakenmss MM _ANISOTROPIC Windows HE OCyIIECTBISET 3TOTO
mpeobpazoBanusi. I10 o3Hadaer, 4yto pexxkuM MM ANISOTROPIC vHe 00s3aTebHO CO3MACT NMPABHIBHBIN KOA(UIHMEHT
cxartus (aspect ratio).

C oaHolt cTOpOHBI, MOXKHO Hcnonab30BaTh pexxuM MM ANISOTROPIC B Tex ciydasix, Korja MUMEIOTCS IPOU3BOJIBHEIE
KOOpIMHATHl paboyeld obyact, Tak ke kak u B pexxume MM _ISOTROPIC. IlpuBeneHHBIH HMXe KOJ YCTaHABIMBACT
touky (0, 0) B 1eBBIi HYXKHHHI yroJ padodeit 001acTH U ¢ TUara30HOM 110 ocsiM x U y oT 0 o 32767:

Set MapMode( hdc, MM AN SOTRCPI O) ;

Set W ndowExt Ex( hdc, 32767, 32767, NULL);

Set Vi ewport Ext Ex(hdc, cxCient, -cydient, NULL);
Set Vi ewport O gEx(hdc, 0, cydient, NULL);
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B pexnme MM _ISOTROPIC mnoxoxuil ¢parMeHT IporpamMmbl NPUBOAWI K TOMY, YTO 4YacTb paboueil obnactu
OKa3bpIBajlach 3a rpaHuiaMu oceil koopauHar. B pexxume MM _ANISOTROPIC npassiit BepxHuil yron padoueit obnactu
— 970 Bcerma touka (32767, 32767) nezaBucumMo OT pa3mepoB. Ecim paGodas o6rmacth He KBajgpaTHas, TO JIOTHYECKUE
KOOPJWMHATHI X U ) OyIyT NIMETh pa3nuHble (PU3NUCCKHE PA3MEPHOCTH.

B mpenpiaymem paszene TOBOPHIOCH O TOM, 4To B pexknmMe otobpaxenms MM _ISOTROPIC B paGoueit o6iacTé MOXKHO
co3nmaBaTh nM300pakeHus1, momoOHbIe m3o0pakenuro mporpammbl ANACLOCK, rne ocu x u y pamxupoBansl oT -1000 mo
1000. Bs1 mo>keTe caenath HeuTo moxoxee B peskume MM ANISOTROPIC:

Set MapMode( hdec, MM ANI SOTRCPI C) ;

Set W ndowext Ex( hdc, 1000, 1000, NULL);

Set Vi ewport Ext Ex(hdc, cxdient / 2, -cydient / 2, NUL);
Set Vi ewport O gEx(hdc, cxdient / 2, cydient / 2, NULL);

Pasnuna coctout B ToM, uto B pexuMe MM ANISOTROPIC uacsl, kak npaBuiio, IpeACTaBIEHbl B BUAE JIUIMICA, & HE
OKPY>KHOCTH.

C apyroii cTopoHsl, BBl MoxeTe ncrnoss3oBatb MM ANISOTROPIC mist ycraHoBkH (PMKCHPOBAaHHBIX, HO HE PAaBHBIX JPYT
JIpyry, enuHMIl u3MepeHusa. Hampumep, ecim Bama nporpaMma 3aHHUMAeTCs TOJIBKO BBIBOJOM TEKCTa, BBl MOXKETE
YCTaHOBHTH I'pyOble KOOPMHATHI Ha 6a3€ BHICOTHI U IIMPHHBI IIPOCTOTO CUMBOJIA:

Set MapMode( hdc, MM AN SOTRCPI C) ;
Set W ndowext Ex(hdc, 1, 1, NULL);
Set Vi ewpor t Ext Ex(hdc, cxChar, cyChar, NULL);

(3mecy npennonaraercs, uro cxChar n cyChar — 1IMpUHA W BBICOTA CHMMBOJIA B MHUKCENSX Ul HENPOIOPLHOHAIBHOTO
mpugra.) Teneps Bl MoxkeTe B Bbi3oBe (yHKimu TextOut 3a1aBaTh KOOPAMHATHI CUMBOJIOB KaK CTPOKY M CTOJIOEL, HE
UCIIONIb3YS THKCENbHBIE KoopauHatel. Hampumep, cnemyronias MHCTpyKus BeiBoguT Teker "Hello" ¢ orcrynom B Tpu
CUMBOJA CJI€Ba U JBa CUMBOJIA CBEPXY:

TextQut (hdc, 3, 2, "Hello", 5);
DT0 0uYeHb MOX0Xke Ha paboTy B cpene MS DOS, a ne Windows.

Korma BBl BmepBele ycranaBimBaeTe pexnM ortoOpaxenuns MM _ANISOTROPIC, on Bcerma HacienyeT 3HaueHHS
NPOTSHKEHHOCTEH OT  MPEABIIYIIEro yCTaHOBJIEHHOTO peXuMa. OTO MOXeT ObITh O4eHb yJaoOHOo. Pexum
MM _ANISOTROPIC kak Obl cHumaer "OJIOKMPOBKY" MpPOTSDKCHHOCTH, T.€. IO3BOJIIET W3MEHSATh 3HAYEHHS
NPOTSHKEHHOCTEH. B 9TOM ero ommuue OT TOJHOCTBIO TNPHHYAWTEIBHBIX METPHYECKHUX PEKHUMOB OTOOpaKEHHUS.
Hanpumep, npenmonoxum, ucromnb3yercss pexum otodpaxenns MM _LOENGLISH, u tpebyercsi, 4ToObI jorHUecKas
eauHnna usMepenus pasusiack 0.01 mroiima. [IpudyeM HexenaTenbHO, YTOOBI 3HAUCHHUS MO0 KOOPAWHATE ) YBEINUNBAIINCH
NpH JBWKEHUH BBEPX, HYXKHO, 4ToObI, kKak B pexunme MM TEXT, 3HaueHHs KOOpPAWHATHI Y YBEINYHUBAIUCH IIPH
NBW)KeHUU BHM3. Hioke mpuBeneH KoJl, pealiu3yoImui 3To:

SIZE si ze;

[OpyTMe CTPOKM HPOIPaMMEL]

Set MapMode( hdc, MM LCENGLI SH) ;
Set MapMode( hdc, MM _ANI SOTRCPI C) ;

Get Vi ewport Ext Ex( hdc, &si ze);

Set Vi ewpor t Ext Ex(hdc, size.cx, -size.cy, NULL );

CHavaima MBI ycTaHaBimuBaeM pexuMm otobpaxkenns MM _LOENGLISH. 3arem MBI gaeM BO3MOXKHOCTH H3MEHSTH
MPOTSDKEHHOCTH, ycTaHaBmuBas pexxuMm otoOpaxkenuss MM_ANISOTROPIC. ®yukius GetViewportExtEx 3amuchIBaeT
NPOTSHKEHHOCTH 00J1acTH BhIBOJA B Touist cTpyKTypbl SIZE. 3aTem Mbl BeI3biBaeM (yHKimio SetViewportExtEx ¢ TeMu e
3HAYCHMSIMH TPOTSDKCHHOCTEH, 32 UCKIIFOUCHUEM TOT'0, YTO NPOTSHKEHHOCTD 110 OCH Y ICNACTCSl OTPHLIATEIEHOM.

Mporpamma WHATSIZE

Msl OyneM HCHOJIB30BaTh Pa3IMYHbIC PEXKUMBI OTOOpPasKeHUs 110 MEpe TOro, Kak OyzaeMm naiee nzydats ¢yHkuuu GDI B
cienyromux riaBax. Celdac jke JaBaiiTe B3IVISIHEM Ha pasMmep paboueil obiacTv B TepMHHAX AIOHMOB U MHJUIMMETPOB.
IIporpamma WHATSIZE, npuenennas Ha puc. 4.19, oroOpakaer pasmep paOouedl oOmacTn B TEpMHHAX EIUHUII,
ACCOLIMMPOBAHHBIX C MIECTHIO MOJHOCTHIO MPUHYIUTENBHBIME pexxumamu otobpakenus: MM TEXT, MM_LOMETRIC,
MM_HIMETRIC, MM_LOENGLISH, MM_HIENGLISH u MM_TWIPS.

WHATSIZE.MAK
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what si ze. exe : what si ze. obj
$(LINKER) $( QU FLAGS) - QUT: what si ze. exe what si ze. obj $( QU LI BS)

what si ze. obj : whatsize.c
$(O0) $(CFLAGS) whatsize.c

WHATSIZE.C

WHATSI ZE. C -- Wiat Size is the Wndow?
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <stdio. h>

LRESULT CALLBACK WidProc(HWAD, U NT, WPARAM LPARAM) ;
int WNAPI W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i GrdShow)

{

static char szAppNane[] = "Wat S ze";
HWAD hwnd;

MG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass);

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra =0;

wndcl ass. chowdExt ra = 0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLICATIQN);
wndcl ass. hCur sor = LoadCursor (NULL, | DC _ARROW ;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszd assNane = szAppNane;
wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eWndow szAppNane, "Wiat Size is the Wndow?",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i GrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Transl at eMessage( &sQ) ;
D spat chMessage( &sQ) ;
}

return nsg. wPar am

}

voi d Show( HWAD hwnd, HDC hdc, int xText, int yText, int iMapMode,
char *szMapMode)
{
char szBuffer [60];
RECT rect;

SaveDC( hdc) ;
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Set MapMbde( hdc, i MapMode) ;

Cetd i ent Rect (hwnd, &rect);

DPt oLP( hdc, (PPA NT) &rect, 2);

Rest oreDQ( hdc, -1);

Text Qut (hdc, xText, yText, szBuffer,

sprintf(szBuffer, "%20s %d %d %d %d", szMapMde,
rect.left, rect.right, rect.top, rect.bottom);

LRESULT CALLBACK WhdProc( HWAD hwnd, U NT i Msg,
{

static char szHeading [] =

" Mappi ng Mode Left R ght

static char szUndLine [] =

static int cxChar, cyChar;
HDC hdc;

PAI NTSTRUCT  ps;

TEXTMETRIC tm

swi tch(i Msg)
{
case WM CREATE:
hdc = Get DC( hwnd) ;

WPARAM wPar am LPARAM | Par am)

Top Bottont;

Sel ect oj ect (hdc, Get St ockChj ect ( SYSTEM FI XED FONT) ) ;

Cet Text Metri cs(hdc, &n;
cxChar = tmtmAveChar Wdt h;

cyChar = tmtntei ght + tmtnExternal Leadi ng;

Rel easeDC( hwnd, hdc);
return O;

case WM PAI NT:
hdc = Begi nPai nt (hwnd, &ps);

Sel ect hj ect (hdc, Get St ockChj ect ( SYSTEM FI XED_FONT) ) ;

Set MapMbde( hdc, MV ANl SOTRCPI C) ;
Set Wndowext Ex(hdc, 1, 1, NULL);
Set Vi ewpor t Ext Ex(hdc, cxChar, cyChar, NULL);

Text Qut (hdc, 1,

[

, SzHeading, sizeof szHeading - 1);

TextQut (hdc, 1, 2, szUndLine, sizeof szUndLine - 1);

Show( hwnd, hdc, 1, 3, MM TEXT, "TEXT(pi xel s)");

Show( hwnd, hdc, 1, 4, WM LOWVETRIC, "LOVETR Q.1 mm)");
Show( hwnd, hdc, 1, 5, MMHMETRIC, "H METRI (.01 nm)");
Show( hwnd, hdc, 1, 6, MM LCENGISH, "LCENGISH(.01 in)");
Show( hwnd, hdc, 1, 7, MM H ENGISH "H ENGISH.001 in)");
Show( hwnd, hdc, 1, 8, MM TWPS, "TWPS(1/ 1440 in)");

EndPai nt (hwnd, &ps);

return O;
case WM DESTROY:

Post Qui t Message(0) ;

return O;

}

return Def WndowPr oc(hwnd, i Mg,

}

wParam | Paran);

Puc. 4.19 ITporpamma WHATSIZE

Jlst yripotieHus BbIBoia HHGOpMAaINnKY ¢ ucronb3oBanneM GyHknuu TextOut nporpamma WHATSIZE ucnonb3yer pexum
otobpakeans MM _ANISOTROPIC ¢ mormgecknmMu KOOpAWHATAMH, YCTAHOBICHHBIMHU Ha 06a3e pa3MepoB CHMBOJA:
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Set MapMode( hdc, MM AN SOTRCPI C) ;
Set W ndowext Ex(hdc, 1, 1, NULL);
Set Vi ewport Ext Ex( hdc, cxChar, cyChar, NULL);

[Tocne 3TOrO TIpOrpaMMa MOKET 3a/1aBaTh JIOTHIECKHE KOOPIUHATHI IIPH BBI30BEe QYHKIMHK extOut B KOOPIHUHATAX CTPOKH
1 CTOJIOIIA TIPW MCIIOJIB30BAHNH HENPOIIOPIMOHAIEHOTO MIPHPTA.

Korna nporpamme WHATSIZE HyHO nony4yuTts pa3Mep paboueil 30HbI Ul KaXXI0TO M3 ILECTH PEXUMOB OTOOPaXKEHUS,
OHA COXpaHAET TEeKYIIMH KOHTEKCT yCTPOWCTBA, YCTaHABIMBAET HOBBIH PEXUM OTOOPAKEHHMS, MOIy4aeT KOOPIUHATHI
paboueii obnacTn, mpeodpasyeT UX B JIOTHYECKHE KOOPIMHATHI M BOCCTAHABJINBACT MPEABIIYIINA PEKUM OTOOPaXKEHUs 10
TOT0, KaK 0TOOpa3uTh HHPOPMAIHIO. DTOT KOJ cofepxutcs B pyHKimu Show nporpammel WHATSIZE:

SaveDC( hdc) ;

Set MapMode( hdc, i MapMode) ;
Getd i ent Rect (hwnd, &rect);
DPt oLP( hdc, (PPA NT) &rect, 2);

Rest oreDC( hdc, -1);

Ha puc. 4.20 npencrasnen TunuuHblil BeIBoJ nporpaMmel WHATSIZE.
S Vot sem e ||

Happing Hode Left Right Top Bottom
TEXT (pixels) (] []
LOMETRIC (.1 mm} ] [)
HIMETRIC (.81 mm) a L]
LOENGLISH (.81 in) a 646 L] -468
a []
[} [

HIENGLISH {.881 in)
TWIPS (1/1446 in)

Puc. 4.20 Tunuunsrii BeiBox nporpaMmsl WHATSIZE

Obparute BHHUMaHHe, dro 37ech wucmons3oBaics uneHtupukatop SYSTEM FIXED FONT mgms  BeiOopa
HEeTPOMOPIHOHATILHOTO mpHudTa. MBI BCKOpE 00CYANM 3TO.

MpAMOYronbHUKN, PErMoHbl N OTCeYeHUue

Microsoft Windows 95 BkiroyaeT HeCKoJbKO (YHKIMI pHUCOBaHUs, KOTOpble paboTaloT co crpykrypamu thma RECT
(npsiMmoyronbHUK) W "pernoHamu" (regions). Permon — 3To oGnacte 3KpaHa, NpeACTaBisONIas cCOO00M KOMOHMHANUIO
MIPSIMOYTOJIEHUKOB, TIOJIMTOHOB U 3JIIMIICOB.

PaGoTa c npsimoyronbHukamu

Hwke npuBenens! Tpu QyHKIMN prUcOBaHUs, TpeOYIOIINE yKa3aTelst Ha CTPYKTYPY IPSIMOYTOJIbHUKA!

Fi I | Rect (hdc, &rect, hBrush);
FraneRect (hdc, &rect, hBrush);
I nvert Rect (hdc, &rect);

[Mapamertp rect B oTx QyHKIUMIX mpeicraBisier coboit crpykrypy tuna RECT, umeromyto uersipe noust: lefi, top, right,
bottom. KoopuHaTHI B 3TOW CTPYKTYpE NPEACTABIAIOTCS B JIOTMYECKUX CIMHULAX.

Oynkuus FillRect 3akpamyBaeT NpsSMOYTOJBHHK (HE BKIIOYAs MPaBYIO M HIDKHIOIO KOOPAWHATHI) 3aJaHHOM KHUCTBIO. DJTa
¢$yHKIMS He TpeOyeT, YTOOBI KUCTh ObLIa MPEBApUTENILHO BEIOpaHa B KOHTEKCT yCTPOWCTBA.

Oyukius FrameRect MCTIONB3yeT KUCTh JUI PUCOBAHHS MPSIMOYTOJIBHOM paMKH, HO HE 3aKpaIlldBacT BHYTPCHHIONO
00JIacTh TPSAMOYTONBHHKA. VICMONB30BAHUE KUCTH Ui PUCOBAHHS PAMKH MOXKET ITOKA3aThCsl HECKOJIBKO CTPAHHBIM,
MOCKOJIbKY B (DYHKIMSIX, PACCMOTPEHHBIX HAMH paHee, Takhx Kak Rectangle, IUis PUCOBaHHS PaMKH HCIOJIb30BAIOCh
TeKyliee nepo. FrameRect IO3BOJSIET BaM PHCOBATh NPSMOYTOJBHYIO PaMKy, IPHYEM HE TOJBKO YHCTHIM IIBETOM. DTa
paMKa UMeeT HIMPHUHY, PAaBHYIO OJHOMN JIOTHYECKO# eauHuie. Eciu Tornyeckue equHILbl 0obliie GU3MIeCKUX eIUHUILI, TO
pamKa OyZeT UMETh IUPHUHY 2 WK 00JIee MHKCEICH.
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Oyuknms [nvertRect WHBEPTUPYET BCE MUKCENU B MPSMOYTOJIbHUKE, YCTAHABIMBAS BCE CAMHUYHBIC OWUTHI B HOJb, a
HYJIEBBIC — B CIUHHUIYYy. TakuMm 00pa3oM, (QYHKIUS MEPEBOIUT OCIyI0 O0JIACTh B YEPHYIO, YCPHYIO — B OCIYI0, 3CJICHYIO
— B MOJIETOBYIO.

Windows comepXuT Takke NeBATh (YHKIWH, IMO3BOJISIOIMINX BaM JIETKO MaHHUITYJIMPOBAaTh co cTpykrypamu Tma RECT.
Hamnpumep, mist yctaHoBKH Beex mosnei ctpyktypbl RECT B 3amaHHble 3HaYSHYSI, TP OOBITHOM 3aITMCH BaM MPHIIIIOCH ObI
HammcaTh CIeyIomIee:

rect.left = xLeft;
rect.top = yTop;
rect.right = xRight;
rect.bottom = yBottom

BrizeBast pyakumio SetRect, BBI MOXKeTe JOOUTHCS TOTO XKe PEe3yIbTaTa B OJHON CTPOKE IPOTPAMMBL:
Set Rect (&rect, xLeft, yTop, xR ght, yBottonj;

Jpyrue BoceMb (YHKIIMH TOXXe MOTYT OBITh yMOOHBI B HCIIOIB30BAHHWM, €CIM BaM HEOOXOIMMO CHAeNaTh OJHO U3
CIEAYIOMINX AEUCTBUI:

e JlepemecTUTh MPSAMOYTOJIBHHUK HA 33JaHHOE YHCIIO KOOPIAWHAT BJIOJIH OCECH X H y:

O fset Rect (& ect, X, Y);

hd VBeaInuuTh Win YMEHBUINTL pa3MEphl MPAMOYTOJIbHUKA:

I nfl ateRect (& ect, X, y);

*  YCTaHOBUTH MOJS CTPYKTYPHI IPSIMOYTOJIEHUKA B HOJIB!

Set Rect Enpt y( & ect) ;

e CxommpoBaTh OWH NMPSIMOYTOIBHUK B IPYTOii:

CopyRect (&Dest Rect, &SrcRect);

hd HOJ’Iy‘{I/ITI) MEePeCeUCHUC ABYX MPAMOYTOJIbLHUKOB!

I nt er sect Rect (&Dest Rect, &SrcRectl, &SrcRect?2);

e TlomyuuTh 00BEIMHEHNE IBYX MPSIMOYTOJIBHUKOB!

Uni onRect (&Dest Rect, &SrcRect1l, &SrcRect?2);
hd OHpeI{eJ’II/ITb, SABJIACTCA JIM IPAMOYTOJIbHUK ITYCTBIM!
bEnpty = I sRect Enpty(& ect);
hd OHpeI{eJ’II/ITb, COACPIKUTCA JIM TOYKA BHYTPU NPAMOYT'OJIbHUKA!

bl nRect = PtlnRect (& ect, point);

B 0ONbIIMHCTBE CiTy4aeB KOJI, COOTBETCTBYIOLIHMI 3TUM (YHKLHUSIM, JOCTATOUYHO npocT. Hanpumep, Bbl MOKeTe TTOBTOPUTH
paboty ¢yakmum CopyRect Tak:

Dest Rect = SrcRect;
CnyqaﬁHble nNPAMOYronibHUKA

B mro6oi#i rpaduueckoii cucreme ectb CBOsS 3a0aBHas Tporpamma, KoTopas paboTaeT HEMpPEepHIBHO, MPOCTO BBIBOMIS
NPUYYIUIUBEIE CEpUHM M300pakeHUH, MMEIOINX CiTy4aifHble pa3Mepsl W [Bera. Takylo IporpaMMy MOXHO CHelaTh M B
Windows. Ho 3To He Tak mpocro, kak kaxercs. HageeMmcs, 4To BBl CMOKETE PEali30BaTh 3TO, HO TOJBKO HE BCTABKOW
mukna while (TRUE) B oOpabotky coobmenus WM _PAINT. Konewno, Takoil BapuanT Oyner paboraTh, HO Balia
IporpamMMa IepecTaHeT pearupoBaTh Ha Jpyrue coodmenus. Ee Henp3s Oyner 3aBeplIuTh W CBEPHYTh.

EnuHCcTBEHHO BO3MOXKHAsI ajlbTepHATUBAa COCTOUT B yCTaHOBKe TaiiMepa Windows juist nocsutku coobmennit WM_TIMER
B QyHkuuro Bamero okHa. (Ha atom mbl octanoBumes B ri1aBe 7.) Ilpn o6pabotke kaxnoro coodmenns WM _TIMER Bb
noJyyaere KOHTEKCT YCTpoHcTBa ¢ momolmblo ¢yHkumu GetDC, pucyere CiydallHBIH HpPSMOYTOJBHHK, M 3aTe€M
0oCcBOOOXKIaeTe KOHTEKCT ycTpoiicTBa QyHKkimed ReleaseDC. TlpaBma 3TO yMEHbBIIAET TPHUBIEKATEIHHOCTh Ballel
MPOTPaMMBI, TIOCKOJIBKY OHa PHUCYET CIIydaiHbIC NPSMOYTOJBHUKH HE TaK OBICTPO, KaK BO3MOXHO. OHa KIET OU4epeHOTO
coobmenns WM_TIMER, a 3To 3aBHCHT OT TOYHOCTH CHCTEMHBIX JacOB.

B Windows cymecTByeT mOCTaTO4HO "MEpPTBOTO BpeMEHH"' — BpEMEHH, KOTJa BCE OdYepelH COOOIICHWHA ITyCTHI, U
Windows TOmbKO ¥ JeJaeT, 4TO OXKHMOAET BBOJA C KJIABHATYPHI WM MBIMHK. MOXEM JHM Mbl KaK-HHOYIb MOJIYYHUTh
yIpaBjieHHe B TeueHHWe "MEepPTBOrO0 BPEMEHH'" M HAapHCOBaTh MPSMOYTOJNBLHHK, BO3BpAlllas YIPaBJICHHE, KaK TOJBKO B
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oyepenu COOOIIEHUI MpOrpaMMbl MOSIBATCS cooOmienusi? Jla, B 9TOM M COCTOMT OJ[HA W3 OCHOBHBIX 3a/1au (DYHKIMH
PeekMessage. Huxe npusenieH npumep odpaineHus K GyHkiun PeekMessage:

PeekMessage( &sg, NULL, 0, 0, PM REMOVE);

[epBbie yeThpe mapamerpa (yHKIMHU (yKa3areab Ha cTpykTypy MSG, ommcaresib OKHa M JiBa 3HAYCHUs, yKa3bIBAIOIINX
JMana3oH cooOlIeHNI) WIeHTHYHbI napamerpam ¢yHkimuun GetMessage. YcTaHOBKa BTOPOrO, TPETHETO M UYETBEPTOTO
napamerpoB B NULL unm 0, 03Ha4aeT, 94To MbI XOTHUM II0JTy4aTh U3 QyHKIMN PeekMessage Bce COOOIIEHNUS JUIs BCEX OKOH
nporpammel. [locnenuuit mapamerp ycranosieH B PM_REMOVE, uto0bl cooOmienust ynamsumch U3 odepean. UtoObl
COOOILEHNUS HE YAATSINCH U3 ouepean, Bbl MoxkeTe ycTaHoBUTE ero B PM__NOREMOVE. Iloatomy dynkims PeekMessage
nmeet npedukc "peek”, a He "get". ITO MO3BONIET MpOTrpaMMe HPOBEPATH ClieNylolIee COOOIIeHNEe B ouepean 0e3 ero
yIaJICHHS.

Oynkuus GetMessage He BO3BpalllaeT yIpaBjieHHE 10 TeX IMOp, M0Ka He WU3BJICYET COOOLICHUE M3 OYepeld COOOLICHUIA.
Hamnpotus, ¢ynkius PeekMessage Bcerna cpa3y BO3BpalllaeT yIpaBlieHHE HE3aBUCHMO OT TOTO, €CTh JIM COOOLICHHUS B
ouepenn wiu HeT. Ecnm B odepeny cooOmEeHH ecTh XOTh OJTHO COOOIIeHUe, TO Bo3BpamaeMoe GyHkmuerd PeekMessage
3Hauenue paBHo TRUE (He Homp). Eciin ke B odepenn HeT coobmieHwid, To 3To 3HaueHue pasHo FALSE (0).

DTO MO3BOJSET HaM TIEPETUCcaTh OOBIYHBIN UK COOOIICHUH:

whi | e( Get Message( &sg, NULL, 0, 0))

{
Tr ansl at eMessage( &nsgQ) ;

D spat chMessage( &nsg) ;
}

return nsg. wPar am

TaKuM 00pazoMm:

whi | e( TRUE)
{
i f(PeekMessage(&sg, NULL, 0, 0, PM REMOVE))

i f(nmeg. message == WW.QUIT)
br eak;
Tr ansl at eMessage( &nsg) ;
Di spat chMessage( &sg) ;
}

el se

{

[OpyTme CTPOKM MHPOIPaMMEl IJIS BEIIOJIHEHMS pPabOTEl]

}

return nsg. wPar am

O6parture BHUMaHue, yto coobumenne WM QUIT mposepsiercst 0co60. Bbl He NOMKHBI 3TO JesiaTh B OOBIYHOM LIUKIIE
cooOmienui, mockonbky (yakuus GetMessage Bo3spamiaer FALSE (0) npu usBnedenun coodbmienns WM_QUIT. A
BO3BpalaeMoe 3HaueHue QyHKuun PeekMessage ToKa3bIBaeT, U3BJICUCHO JIM cooOIIeHne 13 odepeau. [loaTomy npoBepka
coobmenus WM_QUIT HeobxoamMma.

Ecmm 3HaueHwe, Bo3BpamieHHOe QyHKImeH PeekMessage paBHo TRUE, TO cooOmieHue oOpabaThIBacTCs OOBIYHBIM
o0pa3oM. B mpoTuBHOM citydae mporpamMma MOXKET BBIITOJHUTH KaKylo-THOO paboTy (HarmpuMmep, HapHCOBaTh OYEPETHOM
CITy9alHBIA MPSMOYTOJIEHUK) TIEpe]T TeM, KaK BEpHYThH yrpasiearne Windows.

(B moxymentammn mo Windows cka3aHO, 9TO BBl HE MOXKETE HCIIOJB30BaTh (DYyHKUWIO PeekMessage nist ynaneHUs w3
oueperu coobmennss WM_PAINT, xots Ha camoM Jerne ocoboit mpoOieMsl B 3ToM HeT. bonee Toro, ¢pynkius GetMessage
Toxke He ymamsaer coobmierme WM PAINT u3 ogepenm cooOmiennii. EcTh TONBKO OOWH TMyTh YHAJIHTH COOOIICHHE
WM _PAINT u3 ouepeau. IT0O MOXXHO OCYIIECTBHTH, CIIENaB aKTUBHBIM HEICHCTBUTENBHBIA PETHOH pabouel oOmacTu
okHa. [lyist aToro ncnone3ytores dyukumu ValidateRect, ValidateRgn vy napa Gyukuuii BeginPaint n EndPaint. Ecin Bb1
CTaHIapTHBIM oOpa3oM oOpabatbiBaete coobmenne WM PAINT mocine ero wu3BnedeHus u3 ouepenu (yHKImeH
PeekMessage, T0 y Bac He OyieT HUKakuX MpoOieM. Bl He MoKeTe HCII0NIb30BaTh PUBEICHHBIH HIKE KOJ JUIST OUMCTKH
odepey CoOOIIeHHMI:

whi | e( PeekMessage( &sg, NULL, 0, 0, PM REMOVE));

OTa WHCTPYKIUS W3BJICKACT M YHHUTOXKAET BCe COOOMICHHU M3 odepenn coodmennit 3a uckmodeaneM WM PAINT. Eciu
B ouepenn okaxkeTcs coodbmernne WM_PAINT, BBl nomydnTe O€CKOHEUHBIH UK. )

Oynkuus PeekMessage 3annMana 3HAYNTEIBHO OoJiee Ba)KHOE MECTO B Npeblaymux Bepcusx Windows, tak kak 16-
outHass Windows paboTaia Ha OCHOBE HEBBITECHSIOIICH MHOro3agadHOCTH (00 3TOM OymeT paccka3aHO B riaBe 14).
IMporpamma Windows Terminal wucronp3oBana nmkn PeekMessage nnsi TPOBEPKH JaHHBIX, IOCTYIAIOMUX OT
KOMMYHHUKanmoHHOro mnopta. [Iporpamma Print Manager ncrions3oBana 3ty GyHkuuro i nedatu. Kpome toro Windows-
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MPWIOKEHUS, OCYIICCTBISIBIINEC BBIBOJ HAa TIeYaTh, KaK MPABWIO, TAKXKE WCIONB30BAIM LUKIT PeekMessage. B
BBITECHSIOIEH MHOro3agaunoi cpexe Windows 95 mporpamMma MOXeET CO3[aThb MHOKECTBO TOTOKOB BBITIOJHEHHS. MBI
PaccMOTPHUM 3TO B CIIEAYIONMINX TaBax.

Iome3ysice Tonmpko (yHKUMEH PeekMessage, MBI, TeM HE MEHEE, MOXEM HAlMCaTh MPOTPaMMy, HEYMOJIHMO BBIBOJISIIIYIO
ciy4aitaeie pssmoyronbHukH. [Tporpamma RANDRECT npuBeaena Ha puc. 4.21.

RANDRECT.MAK

randrect.exe : randrect.obj
$(LINKER) $( QU FLAGS) -QUT:randrect.exe randrect.obj $(GQU LIBS)

randrect.obj : randrect.c
$(CO) $(CFLAGS) randrect.c

RANDRECT.C

RANDRECT. C -- Displays Random Rect angl es
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <stdlib. h>

LRESULT CALLBACK WhdProc( HWAD, U NT, WPARAM LPARAM;
voi d DrawRect angl e( HAD) ;

int cxdient, cydient;

int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i GhdShow)

{

static char szAppNarme[] = "RandRect";

HMD hwnd;

MBG nsg;

WADCLASSEX wndcl ass;

wndcl ass. chSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW
wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra =0

wndcl ass. chWwhdExtra =0

wndcl ass. hl nst ance = hl nstance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCursor (NULL, | DC _ARROW;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane NULL;

wndcl ass. | pszd assNane = szAppNane;

wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow( szAppNane, "Random Rect angl es”,
\W\5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( TRUE)
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{
i f (PeekMessage( &sg, NULL, 0, 0, PM REMOVE))
{
if(nsg. message == WL.QUT)
br eak;
Transl at eMessage( &sQ) ;
D spat chMessage( &sQ) ;
}
el se
Dr awRect angl e( hwnd) ;
}
return nsg. wPar am
}
LRESULT CALLBACK WhdPr oc( HVWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am
{
swi tch(i Msg)
{
case WM Sl ZE:
cxdient = LONORD(| Param;
cydient = HWRDI Param;
return O;
case WM DESTROY:
Post Qui t Message(0) ;
return O;
}
return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;
}
voi d DrawRect angl e( HWAD hwnd)
{
HBRUSH hBr ush;
HDC hdc;
RECT rect;

if(cxQient == 0 || cydient == 0)
return;

Set Rect (& ect, rand() %cxdient, rand() %cydient,
rand() %cxdient, rand() %cydient);

hBrush = OreateSol i dBrush(R&(rand() % 256, rand() % 256,
rand() % 256));
hdc = Get DO hwnd) ;

Fill Rect (hdc, & ect, hBrush);
Rel easeDQ( hwnd, hdc);

Del et eChj ect (hBrush);
}

Puc. 4.21 ITporpamma RANDRECT

[Tporpamma npumensiet Gyakiwm SetRect n FillRect, KOTOpbIe OBIIM OMMUCAHBI BHINIE, C KOOPAUHATAMH MIPSMOYTOJIBHAKA H
LBETOM CIUIOIIHOW KHCTH, BBIYUCICHHBIMH Ha OCHOBE CIIy4ailHBIX BEJIMYHH, MOJYYeHHBIX OT (GyHKuMHU rand s3bika C.
B rnaBe 14 Oyzmer nmpuBeneHa apyrasi BEpCHs 3TOH MPOrpaMMbl, OCHOBaHHAS HA MIPUHIIUIIC MHOTOIIOTOYHOCTH.
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Co3paHue n pucoBaHune permoHoB

Peron — 310 ommcaHue OONACTH JUCIUICS, COCTOSANICH W3 KOMOWHALMHM MPSIMOYTOJIBHUKOB, MHOTOYTOJBHHKOB U
JJUTUIICOB. BB MOXeETe UCMOJIb30BaTh PETUOHBI JJIsi PUCOBAHUS WIIM JJIS OTCCYCHHs. PETMOH Al OTCEUYCHHUS, NPYTUMHU
CJIOBaMH, OTPaHMUYEHUS PHCOBAHUS B 3aJIaHHON 00JacTH paboyeii 30HBI BEIOMpAETCS B KOHTEKCT YCTPOMCTBA. PerroHsI, Tak
Ke Kak Tepbs, KUCTH U OWUTOBBIE 00pa3bl Toxe sBIsAOTCS oObekramMu GDI. Jlroboit pernoH, co3maHHBIA BaMU paHee,
cienyeT yaaIaTh ¢ IoMolibio pyHkimu DeleteObject.

Korna Bl co3naere peruoH, Windows Bo3Bpariaer onucarensb peruona, umetontuii Turm HRGN. [Ipocreiimmii Tum pernona
— 3TO IPAMOYTOIBHUK. BBI MOXKeTe c0o31aTh MPSAMOYTOIBHBIN PETHOH OXHUM H3 IBYX CIIOCOOOB:

hRgn = O eat eRect Rgn(xLeft, yTop, xR ght, yBottonj;
500040
hRgn = O eat eRect Rgnl ndi rect (& ect);

Bsl MoxeTe Takke cO3AaTh JUIMITUYECKUE PETUOHBI, UCTIONIB3YS:

hRgn = OreateH |ipti cRgn(xLeft, yTop, xR ght, yBottonj;

WIH

hRgn = OreateH |ipticRgnlndirect (& ect);

Oyukuust CreateRoundRectRgn cTpouT NPSIMOYTOJIBHBIA PETHOH CO CKPYTJICHHBIMH YTJIaMHU.
Co3nanre MHOTOYTOJIbHOTO PErHOHa IOX0’Ke Ha MCIoJb3oBaHue QyHKIU Polygon:

hRgn = O eat ePol ygonRgn( &poi nt, i Count, i Pol yFil | Mde);

[Tapametrp point — 310 MaccuB crpykryp THma POINT, iCount — uucno Touek, iPolyFillMode — paBen mmbo
ALTERNATE, mu6o WINDING. Bbel MoxeTe Takke CO3/1aTh PErHOH M3 MHOXKECTBA MHOTOYTOJIbHHKOB, HCIIOJIB3YS
tdyuakuuto CreatePolyPolygonRgn.

Bsl cipocute: "Hy u uro?" Uto ocobeHHOr0 nenaroT 3Tu peruoHbl? Huke npuBenena QyHKIuMs, KOTOpasi WILTFOCTPUPYET
BO3MOYHOCTH PETHOHOB:

i RgnType = Conbi neRgn( hDest Rgn, hSrcRgnl, hSrcRgn2, i Conbi ne);
Ona KOMOHMHHUpYET 1Ba UCXOOHBIX pernoHa (hASrcRgnl n hSrcRgn2) m cTpouT TpeTHii, Ha KOTOPBIN ccbutaetcs hDestRgn.
Bce Tpu omucarens perdoHOB e€Iie J0 BbI30Ba (PYHKIMH JOJDKHBI OBITh JCHCTBHUTEIHLHBIMHU, OJHAKO JOMOJIHUTCIHHBIN

pervoH, onuckiBaeMblii panee hDestRgn, yauutoxaercs. (Korma Bbl ucnosnb3yere 3Ty (YHKIHMIO, BBl MOXKETE CHavaja
c/ienaTh Tak, 4To0bl ADestRgn ccbluiaics Ha MaJIeHbKUH PSIMOYTOJIBHBIA PErHOH.)

[apamerp iCombine onuchIBaeT, Kak 0OBEIMHAIOTCS 2 pernoHa ¢ onucaressimu hSrcRgnl w hSrcrgn2:

3unauenue iCombine Hosplit peruon

RGN_AND OO6nacTh nepeceueHust BYX HCXOAHBIX PETHOHOB

RGN_OR OOBbeanHEHHE IBYX UCXOIHBIX PETHOHOB

RGN_XOR OObenMHEHHE ABYX MCXOJHBIX PErMOHOB 33 HCKIIOYEHHEM
obylacTH nepeceueHus

RGN_DIFF Yacts pernona hSrcRgnl, He Bxonsmas B perioH hSrcRg?2

RGN _COPY Pernon hSrcRgnl

Bennunna iRgnType, Bo3Bpamaemas ot ¢yskuun CombineRect, TpUHMMaeT OJHO U3 CJICAYIOIIMX 3HAYCHHM:
NULLREGION, noxka3siBatomiee, uyto peruon nmyct; SIMPLEREGION, moka3spiBaroliee, 9To pervuoH MPeACcTaBIseT coO00i
MIPOCTOM MPSIMOYTOJILHUK, 3yutHIic wid MHOTOyroabHuk; COMPLEXREGION, moka3biBaroiiee, 4T0 perHoH MPeICTaBisieT
co00lf KOMOWMHAITMIO MPSIMOYTOJIEHUKOB, JJUIUICOB WM MHOroyroibHukoB; ERROR, o3Hauaromee, 4To mpom3onuia
omuoKa.

[TomyunB onmcarens peruoHa, BBl MOXKETE HCIIOIB30BaTh €r0 B CISAYIONINX YETHIPEeX (PYHKIHAX PHCOBAHUS:

Fi I Il Rgn(hdc, hRgn, hBrush);

FranmeRgn(hdc, hRgn, hBrush, xFrane, yFrane);
I nvert Rgn( hdc, hRgn);

Pai nt Rgn( hdc, hRgn);

Oyukuun FillRgn, FrameRgn n InvertRgn noxoxu Ha Gyakuun FillRect, FrameRect n InvertRect. Ilapamerpsl xFrame n
yFrame ¢ynxunu FrameRect — 3T0 JOTMYECKHE IIMPHHA U BBICOTA PaMKH, KOTOpast OyAeT HaprcoBaHa BOKPYI perMoHa.
Oyuakuust PaintRgn 3akpammBaeT BHYTPEHHIOIO 00JaCTh perHoHa TEKyIled BBIOpaHHOWH B KOHTEKCT YCTPOMCTBA KHCTBIO.
Bo Bcex 3THX QyHKIUSIX MTPEATIONaraeTcsl, YT0 PErnoH ONpeIeNieH B JIOTHYECKUX KOOPIUHATAX.
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Korna BbI 3akaHuMBaeTe paboOTy C PETHOHOM, BBl MOXKETE €r0 YIAIIUTh, UCIIOB3Ys Ty ke camyro ¢pyHkuuto DeleteObject,
YTO W JUIsl yAaJIeHus 1pyrux oobekroB GDI:

Del et e(hj ect (hRgn) ;

OTceyeHus: npAMOYroJibHUKU U pernoHbl

Pernonsl Takke MOryr mnpuHHMarb y4yactue B oTceueHun. Dynkuus InvalidateRect nenaer HeleHCTBUTEIbHBIM
NPSIMOYTOJIBHYIO 007acTh auciuies W reHepupyer coobmenne WM PAINT. Hampumep, Bbl MOXKeTe HCIIOIb30BaTh
¢yuxumto InvalidateRect 1uist o6HOBIEHUS padboueii oOnactu u renepanun coodmennss WM PAINT:

I nval i dat eRect (hwnd, NULL, TRUE);

Brl MokeTe TOIyYnTh KOOPIMHATHI HENCHCTBUTEIBHOTO NPSIMOYTONBHHKA, BBI3BaB (yHKIMI0O GetUpdateRect, m BHI
MOXETEe CIeNaTh JICHCTBUTEIBHBIM MPSIMOYTOJBHUK B padodeil oOyacTh, ucmoyibdys GyHknuio ValidateRect. Korma BbI
monygaere coobmenre WM_PAINT, xoopauHaTel HeleHCTBUTENHHOTO MPSAMOYTOIBHNAKA JOCTYITHBI U3 MOJIEH CTPYKTYPHI
PAINTSTRUCT, kotopsle 3amoyiHsIOTCS NMpH BbI3oBe (GyHKUMM BeginPaint. DTOT HENEHCTBUTENBHBIA HPSMOYIOJIBHUK
TaKKe ONpesersieT "pernoH oTcedeHus". Bbl He MoXeTe pucoBaTh 3a IpejieslaMi peTHOHA OTCEYEHUSL.

Windows comepxut nBe QyHKImH, moxoxue Ha InvalidateRect n ValidateRect, paboTaromue ¢ perHoHAMH, a HE C
MPSIMOYTOJTbHUKAMH:

I nval i dat eRgn( hwnd, hRgn, bErase);
u
Val i dat eRgn( hwnd, hRgn);

Korma BBl momyuaere coobmierme WM PAINT kak pe3yibTaT TOTO, YTO PETHOH CTall HENEHCTBUTENHHBIM, PETHOH
OTCEUeHHS He 00s3aTeNTbHO OYIET MPSMOYTOTBHBIM.

Br1 MmokeTe co31aTh CBOM COOCTBEHHBIN PETHOH OTCCUCHUA, BBI6paB PETUOH B KOHTECKCT yCTpOﬁCTBa " UCIIOJIB3ysd OOHY U3
IBYX (YHKITHIN:

Sel ect bj ect (hdc, hRgn);

nin

Sel ectd i pRgn(hdc, hRgn);

Pernon orceuenus 3a1a€TCA B KOOpAUHATAX yCTpOﬁCTBa.

GDI nenaer KOMHMIO PErvioHa OTCEUEHMs, MO3TOMY Bbl MOXKETE YHAIMTh OOBEKT-PETMOH IOCiE BHIOOpa €ro B KOHTEKCT
ycrpoiictBa. Windows CONEpKUT TakkKe HECKONBKO (YHKIMH JUII MAHUIYJSIME C PETMOHOM OTCEUEHMS, TaKUX Kak
ExcludeClipRect nnsi MCKIIOYeHUS TIPSIMOYTOJIBHUKA M3 pernoHa otcedeHus, [ntersectClipRect Nis co3naHusi HOBOTO PETHOHA
OTCEeYeHNsI, KOTOPBIN MPE/ICTaBIsIeT COOO0H MepeceueHre peIbIIYIEro peruoHa oOTceueHus 1 npsiMoyrosbuuka, u OffsetClipRgn
U TIEpEMEILICHHS PETHOHA OTCEUESHHMS B APYTYIO YacTh paboyeii odmacTy.

Mporpamma CLOVER

IIporpamma CLOVER dopMupyeT pervoH, COCTOSIIUN W3 HYETHIPEX JJIUIUICOB, BBIOMPAET ITOT PETHOH B KOHTEKCT
YCTpOMCTBa, a 3aTeM PHUCYET Ha0Op JMHHUN, UCXOMSIINX W3 IeHTpa padodel obmacTy okHa. JIMHMM OyayT OTOOpaXKaThCs
TOJIBKO B 00JIaCTH, OTIpeIeIEHHOW PETHOHOM. Pe3ymbTaT paboThI TPOrpaMMBl TIpUBEJICH Ha puc. 4.22.

il Draw a Clover 9 [=] 3

Puc. 4.22 BriBox nporpammel CLOVER, HapruCOBaHHEIN ¢ HCTIOIB30BaHUEM CIIOKHOTO PETHOHA OTCEYCHHUS
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Jist Toro, 4T00Bl HAPUCOBATH TAKOH PUCYHOK TPAJUIIMOHHBIMU METOJAMH, BaM HPHUIIIOCH ObI BEIYUCIIATH KOHCYHBIC TOYKH
JUIS KQXKIOHW mpsiMoi 1o (opMmyiaM Juis pacyera KpUBOHM 3Juturca. Mcrmonb3yst CIOXKHBIA PETHOH OTCCUCHHSI, BHI MOXKETE
pucoBaTh TUHUU U ocTaBUTh Windows pacueTsl koHeuHBIX To4eK. [Iporpamma CLOVER npuBenena na puc. 4.23.

CLOVER.MAK

clover.exe : clover.obj
$(LINKER) $(QU FLAGS) -QUT: clover. exe clover.obj $(QU LIBS)

clover.obj : clover.c
$(CO) $(CFLAGS) clover.c

CLOVER.C

CLOVER C -- dover Drawi ng Program usi ng Regi ons
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>

#i ncl ude <mat h. h>

#define TWD PI (2.0 * 3.14159)

LRESULT CALLBACK WidProc( HWAD, Ul NT, WPARAM LPARAM) ;

int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i GhdShow)

{

static char szAppNare[] = "d over";
HMD hwnd;

MBG nsg;

WADCLASSEX wndcl ass;

wndcl ass. chSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra = 0;

wndcl ass. chWwhdExtra =0

wndcl ass. hl nst ance = hl nstance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCursor (NULL, | DC_ARROW;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszd assNanme = szAppNane;
wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow szAppNane, "Draw a d over",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

Showw ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message(&nsg, NULL, 0, 0))
{
Transl at eMessage( &1sQ) ;
Di spat chMessage( &18Q) ;
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}

return nsg. wPar am

}

LRESULT CALLBACK WhdProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)

{

static HRGN hRgnd i p;

static int
doubl e
HCURSCOR
HDC

HRGN

int

cxdient, cydient;
f Angl e, fRadius;
hCur sor;

hdc;

hRgnTenp[ 6] ;

I

PAI NTSTRUCT ps;

swit ch(i Msg)

{

case

case

W SI ZE:

cxdient = LONORD(| Param ;
cydient = HWRDI Param;

hQursor = Set Qursor (LoadCursor (NULL, IDCWAIT));
ShowCur sor ( TRUE) ;

i f(hRgnd i p)
Del et eChj ect (hRgnd i p) ;

hRgnTenp[ 0] CGeateH lipticRgn(0, cydient / 3,
cxdient / 2, 2 * cydient / 3);
hRgnTenp[1] = OreateE lipticRgn(cxdient / 2, cydient / 3,
cxdient, 2 * cydient / 3);
hRgnTenp[ 2] = OreateH lipticRgn(cxdient / 3, O,
2 * cxQient / 3, cydient / 2);
hRgnTenp[3] = OeateHE lipticRgn(cxdient / 3, cydient / 2,
2 * cxQient / 3, cydient);
hRgnTenp[ 4] = OeateRect Rgn(0, 0, 1, 1);
hRgnTenp[ 5] = OreateRect Rgn(0, 0, 1, 1);
hRgnd i p = OreateRect Rgn(0, 0, 1, 1);

Conbi neRgn( hRgnTenp[ 4], hRgnTenp[ 0], hRgnTenp[ 1], RGN OR);
Conbi neRgn( hRgnTenp[ 5], hRgnTenp[ 2], hRgnTenp[ 3], RAN.OR);
Conbi neRgn( hRgnd i p, hRgnTenp[ 4], hRgnTenp[ 5], RAN_XCR);

for(i =0; i <6; i++)
Del et eChj ect (hRgnTenp[i]);

Set Qur sor (hCQur sor) ;
ShowQur sor ( FALSE) ;
return O;

WM _PAI NT:
hdc = Begi nPai nt (hwnd, &ps);

Set Vi ewport O gEx(hdc, cxQient / 2, cyient / 2, NLL);
Sel ect d i pRgn(hdc, hRgnd i p);

fRadius = _hypot(cxdient / 2.0, cydient / 2.0);

for(fAngle = 0.0; fAngle < TWO PI; fAngle += TWDO Pl / 360)
{
MoveToEx(hdc, O, 0, NULL);
Li neTo(hdc, (int)( fRadius * cos(fAngle) + 0.5),
(int)(-fRadius * sin(fAngle) + 0.5));
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EndPai nt (hwnd, &ps);
return O;

case WM DESTROY:
Del et eCbj ect (hRgnd i p) ;
Post Qui t Message(0) ;
return O;
}
return Def WndowPr oc(hwnd, i Msg, wParam | Paran);
}

Puc. 4.23 Ilporpamma CLOVER

ITockonbky peruoHsl Beerja UCIOb3yI0T KOOPAUHATHL ycTpoiicTBa, mporpammMa CLOVER nomxHa nepectpauBaTh peruoH
Kaxaplid pa3 mpu moiydeHun coobmernss WM _SIZE. DTo MoXeT 3aHATh HECKONBKO CeKyHH. [Iporpamma HaumHaeT
paboTy, co3faBasi YETBIPE SJUIMINTHYECKUX PETMOHA, KOTOPHIE 3allOMHUHAIOTCS B MEPBBIX UETHIPEX 3JIEMEHTaX MAacCHBa
hRgnTemp. 3aTem mporpamMma CTPOHT TPH (PUKTUBHBIX PETHOHA!

hRgnTenp [4] = CGeateRectRgn(0, 0, 1, 1);
hRgnTenp [5] = OreateRectRgn(0, 0, 1, 1);
hRgnd i p = CreateRectRgn(0, 0, 1, 1);

3areM KOMOMHUPYIOTCS JBa UIMITHYSCKUX PErHOHA CIICBA U CIpaBa pabodeii oomacTu:
Conbi neRgn( hRgnTenj 4], hRgnTenp[ 0], hRgnTenp[1l], RGN OR);
3aTeM aHaJIOTMYHO KOMOWHHUPYIOTCS JIBa JUTUNTHISCKUX PETHOHA CBEPXY M CHU3Y pabodeit obmacTu:
Conbi neRgn( hRgnTeni 5], hRgnTenp[ 2], hRgnTenp[3], RGN OR);
OKOHYATEIHHO, STH JBa KOMOWHIPOBAHHBIX pernoHa o0beannsiorcs B hRgnClip:
Conbi neRgn(hRgnd i p, hRgnTenp[ 4], hRgnTenp[ 5], RAN_XOR);
Unentudurkarop RGN _XOR wucnonms3dyercs il HCKIFOUCHHS OOJIACTH TMEPECCYCHUS W3 PE3yIbTHUPYIOIIEIO PETHOHA.
3areM, Bce IIECTh BPEMEHHBIX PETHOHOB yIANISIOTCS:
for(i =0; i < 6; i+t
Del et ethj ect (hRgnTenp[i]);
O6pabotka coobmennss WM _PAINT mnpocra, npuHuMas BO BHUMaHHe pe3ynbTaTel. Hauano koopauHaTt o0nactu BbIBOjA
(viewport) yctaHaBinMBaeTcs B LIEHTP pabodeil 30HBI (4TOOBI cuenaTh PUCOBAHUE JIMHUK 0Oojiee MpPOCTBIM), U PETHOH,

co3manHblii mpu oOpabotke coobmenuss WM CREATE, BeiOmpaeTcs B KOHTEKCT yCTpOiiCTBa B KadecTBE pPErHOHA
OTCEUCHUS:

Set Vi ewport O g(hdc, xdient / 2, ydient / 2);
Sel ectd i pRgn(hdc, hRgnd i p);

Ternepb 0CcTaNOCh TOJIBKO HAPUCOBATh JIMHUKM — 360 IITYK, OTCTOSIIMX APYT OT Apyra Ha OAMH Tpagyc. JuuHa Kaxmon
JUHUHA — TiepeMeHHas fRadius, 3a1aeTcsi paBHOH pacCTOSIHHUIO OT IIEHTpa JI0 yria pabodeit obmacTu:

fRadius = _hypot(xdient / 2.0, ydient / 2.0);
for(fAngle = 0.0; fAngle < TWO PI; fAngle += TWD PI / 360)
{
MoveToEx(hdc, 0, 0, NULL);
Li neTo(hdc, (int)(fRadius * cos(fAngle) + 0.5), dnt)(-fRadius * sin(fAngle) + 0.5));
}
Ipu o6padotke coobmenuss WM _DESTROY peruon ynansercs:

Del et eChj ect (hRgnd i p) ;

Mytn

ITyre — 3T0 HabOp HpsSMBIX JIMHUH W KpHUBbIX, Xpansmuiicss BHyTpu GDI. Ilytu (paths) Obutn BBenenst B Windows B
Bepcun Windows NT. Oum rtarke mojmepxwusatorcss 1 B Windows 95. Ha mepBbiif B3MISI IyTH W PETHOHBI MOTYT
MOKa3aThCsl OYCHBb MOXOKHMH, W, B CAMOM JIelie, BBl MOKETEe KOHBEPTHPOBATh ITyTh B PETMOH M HCIIONBL30BATh MyTh JUIS
orceyeHus. TeM He MeHee, MBI PACCMOTPUM UX OTIHYHS.

Co3paHue u BocnpousBeaeHue nyteun

I[J'IH TOro, 4yTOOBI HAYATh OIIPCACIICHUC ITYTHU, Bbl IPOCTO BbLI3LIBACTC q)yHKIII/IIOZ
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Begi nPat h( hdc) ;

ITociie aToro BHI3OBA JIFOOAS pUcyeMas BaMU JUHUS (TIpsiMasi, Tyra WM ciblaiiH besne) Oyner 3amomuHathest BHyTpu GDI
KaK 9acTh ITyTH W HE OyZET BOCIIPOM3BOAWTHCS B KOHTEKCTE YCTPOWCTBAa. YacTo MyTH COCTOST M3 CBSI3aHHBIX IPYT C
Jpyrom JimHUi. [l co3maHust CBA3aHHBIX JIMHWUE BBl ucnonb3yere ¢yHkuuu LineTo, PolylineTo n BezierTo, kaxnas u3
KOTOPBIX PUCYET JIMHHIO, HAUYMHAIOIIYIOCS M3 TEKYLIEero NosokeHus nepa. Eciu Bbl M3MeHseTe TeKyliee MOJI0KeHNe Tepa,
ucrons3yst GyHKuuio MoveToEx, Wy eclny Bbl BBI3BIBAETE KAaKyIO-INOO IPYrylo (YHKLIWIO PUCOBAHUS JIMHWUH, WIN €CIH
BBI BEI3BIBAETE O/IHY M3 (DYHKLMH OKHA WM 00JIaCTH BBIBOJA, BIMSIONINX HAa U3MEHEHUE TEKYIIETO MOJI0KEHHS 1epa, TO BB
cozJiaeTe HOBBIM IOJITYTh B paMKax IMyTH. TakuM 00pa3oM, MyTh COCTOMUT M3 OJHOTO WJIM HECKOJIBKUX MOIITYTEeH, IpuieM
KaX[IbIil OITYTh — 9TO CEPHs CBSI3aHHBIX JIMHUMH.

Kaxplii moanmyTh B paMKkax ITyTH MOYKET OBITh OTKPBIT WM 3aKpbIT. [IOAyTh 3aKphIT, €Cd B HEM TIepBas TOYKa TEPBOM
CBSI3aHHOHM JIMHWHM W TIOCIENHSAS TOYKA MOCICAHEH CBA3aHHOW JIMHUM COBMANaioT. IIoAmyTh 3aKphIBacTCS BBI30OBOM (DYHKIINH
CloseFigure. Jta (QyHKIHS 3aKpHIBAET TIOAITYTh, JOOABIISS, €ClIM HEOOXOIMMO, TIPSAMYIO JIMHUIO. JIF000# mocieayronuii BRI30B
(YHKIIMN pHCOBAaHMS HAYWHACT HOBBIH HOMITYTh. B KOHIIE BB 3aBepIaeTe OnpeiesicHre My TH, BBI3bIBas (DYHKIHIO:

EndPat h( hdc) ;
Tenepb BBl MOXKETE BBI3BATH OJIHY W3 CICIYIOIIUX MATH (QYHKLIHUI:

St r okePat h( hdc) ;

Fi |l Pat h( hdc);

St rokeAndFi | | Pat h( hdc) ;

hRgn = Pat hToRegi on( hdc) ;

Sel ect d i pPat h( hdc, i Conbi ne);

Jrobas u3 stux (byHKIII/Iﬁ YHUYTOXACT OMPCACIICHUC ITYTH IMOCJIC 3aBCPILICHUA.

StrokePath pUCYET IyTh, UCIIOJb3Yyd TCKYILICC MEPO. Br1 moxete YAUBUTHCA: B YEM CMBbICIT? HO‘{CMy HCJIb35 NPONYCTUTH
BCC OTHU HITYYKH C IIYTEM, U HAPpHUCOBATH JIMHUN HOpMaJ'ILHO? OTBeT BHI MOJY4YUTEC OYCHb CKOPO.

Jpyrue 4etbipe (YHKIMH 3aKPBIBAIOT BCE OTKPBITHIC MYTH MpsMbMu JuHUSMUA. DyHkuus FillPath 3akpamuBaeT IMyTh,
WCTIONB3Ysl TEKYIIYI0 KUCTh, B COOTBETCTBHHM C TEKYIIUM PEKAMOM 3aKpallUBaHUS MHOTOYTOJBHUKOB. DYHKIWS
StrokeAndFillPath BpmonHsAeT o0a yKa3aHHBIX JACHCTBUSA. BBl MokeTe Tarkke mpeoOpa3oBaTh MyTh B PETHOH WU
HCIIOJIL30BaTh MyTh Kak 00yiacTh oTcedenus. [lapametp iCombine — onana n3 RGN-KOHCTAHT, UCIOIB3YEMBIX B (DYHKITHH
CombineRgn, ¥ IOKa3bIBaLT, KaK MyTh J0JKEH KOMOMHUPOBATHCS C TEKYIIIUM PETHOHOM OTCEYCHHUSL.

[TyTtu siBRsiFOTCS OOJIee THOKUME CTPYKTypaMu IO CPABHEHHIO C PETMOHAMH JIJISl 3aKPAIIMBAHUS U OTCEUCHUS, IOTOMY UYTO
PETHOH MOXET OBITh ONpe/eNeH TONBKO KaK KOMOWHAIMS MPSIMOYTOJbHUKOB, JJUIMICOB U MOJUrOHOB. IIyTH ke Moryt
COCTOSITh U3 CIUTaiiHOB besbe u (o kpaiineit mepe B Windows NT) nyr. B GDI mytn 1 perHoHBI XpaHATCSI COBEPIIIEHHO IT0-
pasHomy. [Tyt — 3TO ompezencHre HaOOpa MPSIMBIX M KPUBBIX, @ PETHOH (B 00IIIEM CMBICIE) — Ha0Op CKaH-JTWHUHA.

PaCI.I.IVIpeHHbIe nepbs

Korma Bbl BBIZBIBacTe StrokePath, myTb BOCHPOM3BOIUTCS C HCIIOJIb30BAaHMEM TEKyIlero nepa. Panee B aToil riase
paccmarpuBasiach ¢GyHkuusi CreatePen, KOTOpas HWCIOJIB3yeTcs Julsl co3laHusi oObekra "mepo". OJHOBPEMEHHO C
nojnepxkkoit myreit B Windows NT u Windows 95 BBenena pacimmpennast GpyHKIus nepa, HazsiBaemasi ExtCreatePen, oHa
MIPUMEHSETCS, Korjga ObIBaeT ynoOHee CO34aTh CIVIKCHHBIH IyTh, Y€M pHUCOBAaTh JIMHUM 0€3 HCIIOJIb30BAaHHS ITyTH.
Oynknus ExtCreatePen BBITISINAT Tak:

hPen = Ext OreatePen(i Style, i Wdth, & Brush, 0, NUL);

Bbl Moxere uCnonb30BaTh 3Ty (QYHKIMIO Ui OOBIYHOTO PHCOBaHMS JIMHMH, HO B TakOM ciydae HEKOTOpbIE W3
BO3MOXKHOCTEH He peanusytorcst B Windows 95. Jlaxke Ipy BOCIIPOM3BECHUH ITyTeH C €€ TIOMOIIBIO OCTAIOTCS MTapaMeTphl,
KOTOpBIE Tak M He mojnepxuBarorcss Windows 95, 4ro moka3zaHo BbINIE, KOTZa JBa IOCIEIHHX NapaMeTpa 3alaHbl
pasubiMu 0 1 NULL.

Jns mepBoro mapamerpa ¢yHkumu ExtCreatePen BBl MOXXETE HMCIOJB30BAaTh JTIO00H M3 CTWIICH, ONMCaHHBIX paHee Uis
¢ynxuun CreatePen. Kpome Toro, BeI Moxere KOMOMHHpoBaTh 3T cTim co ctmwiieM PS GEOMETRIC (mpu stom
napametrp iWidth o3HadaeT WMMPUHY JUHUM B JIOTHYECKUX EAMHWIAX W3MEpPEHHs Ui TpeoOpa3oBaHus) WIH
PS_COSMETIC (mpu stom mapametp iWidth momxen OviTh paBeH 1). B Windows 95 Toueunsie M mITPUXOBBIE TEPhS
nowkabl iMeTs Tk PS COSMETIC. (O1o0 orpannyenne otcytctByeT B Windows NT.)

OpauM n3 mapameTpoB QyHKIuU CreatePen sBIseTCs 1BET; onHako, QyHkius ExtCreatePen nns 3ajaHus LBeTa Iepa
ctuist PS_ GEOMETRIC ucnionbs3yet kuctb. Takue KUCTH MOTYT OBITh OIPEIeICHbI KaK OMTOBBIC 0Opa3bl.

Korma BB pucyeTe mIMpOKHE JIMHUM, Bac, BEPOSITHO, MHTEPECYeT TO, Kak OyayT HpeacTaBieHbl KOHIBI nuHMH. Korma
NpSIMBIC WJIM KPUBBIE COEIMHEHBI, BAC MOXKET TAKXKE 3aMHTEPECOBATH TO, Kak OyIyT INMpPEACTaBICHBI MECTa COECIUHEHHMS
yuaui. [Ipn ncronbp3oBaHMM NepbeB, co3laHHBIX QyHKIUEH CreatePen, 3T KOHIBI M MecTa COEIMHEHMs Bceraa OymyT
ckpyrieHHsIMU. [Ipu pabote ¢ nepbsiMu, co3nanHeiMu (ynkimelt ExtCreatePen, y Bac ecTh BbIOODp. (B nelicTBurensHOCTH
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B Windows 95 Takas BO3MOXXHOCTh CYILIECTBYET TOJIbKO Npu criaaxusanun mytw; Windows NT obGnamaer OGombmiei
ruokocTbio.) [IpeacraBnenne KOHIOB JIMHUI MOXeET OBITh 33a7aHO IyTeM npuMmeHeHus B QyHkuun ExtCreatePen onuH n3
CIIEAYIOIINX CTHIICH Tiepa:

PS_ENDCAP_ROUND
PS_ENDCAP_SQUARE
PS_ENDCAP_FLAT

AHaJ’IOI‘I/I‘{HO, MECTa COCAMHCHUA JINHHUH B IMyTH MOT'YT OBITE 3a/1aHbl TaK:

PS JO N_ROUND
PS_JO N_BEVEL
PS JO N M TER

Crunp "bevel" oTpe3aeT KOHEI[ MeCcTa COSAMHEHUS, a CTWIb "miter" 3a0CTpseT ero

nporpammoii ENDJOIN, nmpuBenenHoit Ha puc. 4.24.
ENDJOIN.MAK

endj oi n. exe :

endj oi n. obj

$(LINKER) $( QU FLAGS) - QUT: endj oi n. exe endj oi n. obj $( GJ LI BS)

endj oi n. obj

endj oin. c

$(CC) $(CFLAGS) endjoin.c

ENDJOIN.C

ENDIJIA N C --

Ends and Joi ns Deno

(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>

LRESULT CALLBACK WidProc(HWAD, Ul NT, WPARAM LPARAM) ;

int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,

{

static char szAppNare[]
HMD hwnd;

MBG nsg;

PSTR szQdLi ne,

WADCLASSEX wndcl ass;

wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
wndcl ass.
. | pszMenuNare
wndcl ass.
wndcl ass.

wndcl ass

cbSi ze

style

| pf nWAdPr oc
cbd sExtra
cbWidExtra

hl nst ance

hl con

hQur sor

hbr Backgr ound

| pszd assNarre
hl conSm

= "EndJoi n";

int i QrdShow)

si zeof (WADCLASSEX) ;
= CS_HREDRAW| CS_VREDRAW

WhdPr oc;
0;

0;

hl nst ance;

= Loadl con( NULL,
= LoadCursor (NULL, | DC _ARROW;
(HBRUSH) Get St ockOhj ect (WHI TE_BRUSH) ;

NULL;
szAppNane;
Loadl con( NULL,

Regi st er d assEx( &wndcl ass) ;

| DI_APPLI CATION) ;

| DI _APPLI CATION) ;

hwnd = O eat eW ndow( szAppNane, "Ends and Joi ns Deno",
W5_OVERLAPPEDW NDOW

CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

. OTO JydIe BCETO MILTIOCTPUPYETCS
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ShowwW ndow( hwnd, i GrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &nsg,
{
Tr ans| at eMessage( &sg) ;
D spat chMessage( &nsg) ;

NULL, 0, 0))

}
return nsg. wPar am
}
LRESULT CALLBACK WidProc( VWD hwnd, U NT i Msg,
{
static int iEnd [] = { PS_ENDCAP_ROUND,
PS ENDCAP_FLAT };
static int iJoin [] = { PS_JON_ROUD,
PS JONMTER };
static int cxdient, cydient;
HDC hdc;
int i;
LOGBRUSH | b;
PAI NTSTRUCT ps;
switch(i Msg)
{
case WM Sl ZE:
cxdient = LONORD(| Param;
cydient = HWRDI Paranm;
return O;
case WM PAI NT:

hdc = Begi nPai nt (hwnd, &ps);

Set MapMbde( hdc,
Set W ndowExt Ex( hdc,

MM AN SOTRCPI C) ;
100, 100, NULL);

WPARAM wPar am LPARAM | Par am)

PS_ENDCAP_SQUARE,

PS_JO N BEVEL,

Set Vi ewpor t Ext Ex(hdc, cxQdient, cydient, NJLL);
I'b.IbStyle = BS_SQLI D,
I b. 1 bCol or = REB(128, 128, 128);
I'b. I bHatch = 0;
for(i =0; i <3; i++)
{
Sel ect vj ect ( hdc,
Ext Oreat ePen(PS_SCLID | PS_GEOMETRIC |
iEnd [i] | iJdoin [i], 10,
&b, 0, NULL));
Begi nPat h( hdc) ;
MoveToEx(hdc, 10 + 30 * i, 25, NULL);
LineTo (hdc, 20 + 30 * i, 75);
LineTo (hdc, 30 + 30 * i, 25);

EndPat h( hdc) ;

St r okePat h( hdc) ;

Del et e(hj ect (
Sel ect oj ect ( hdc,

Cet St ockbj ect (BLACK_PEN)) ) ;



125

MoveToEx(hdc, 10 + 30 * i, 25, NULL);
LineTo (hdc, 20 + 30 * i, 75);
LineTo (hdc, 30 + 30 * i, 25);

}

EndPai nt (hwnd, &ps);
return O;

case WM DESTROY:
Post Qui t Message(0) ;
return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paran);
}

Puc. 4.24 Tlporpamma ENDJOIN

IIporpamma pucyer Tpu (urypbl Thma OYKBbl V HIMPOKOHM JIMHHEW, WCIONB3Ysl CTHIM KOHIIOB M MECT COCAMHCHHS B
MOpsIIKe, YKa3aHHOM BblIiiie. [IporpaMMa Takke BBIBOAWT TPH OJMHAKOBBIX JIMHWH, MCIOJb3Ys CTAaHIAPTHOE YepHOE Mepo.
370 cAenaHo ISl TOro, YTOObI MOKA3aTh, HACKOIBKO IIUPOKUE JIMHUHM OTIMYAIOTCS OT OOBIYHBIX TOHKHX JIMHUIA. Pe3ynbrar
paboThI MPOTrpaMMBbI TIpHUBEIEH Ha puc. 4.25.

[ Ends and Joins Demo =[O ] I

Puc. 4.25 Bun skpana nmporpammsl ENDJOIN.

Ectp Hamexxma, 9To Temeph BaM CTali0 MOHATHO, modemy Windows 95 moxnepskuBaet ¢ynkiuuio StrokePath: Korma BeI
pucyere ase THAN oTAEIbHO, GDI prcyeT KOHIBI KaxIoi n3 HUX. Ecim e oHM BXOIAT B IyTh, onpeneneHusii B GDI, To
JIMHUHU PUCYIOTCSA C MECTOM MX COEANHECHUS.

Bits and Blts

BurtoBele mim pactpoBble 00pasbl (bitmap) mpeacraBisitor co0oW OAMH W3 JBYX METOAOB XpaHEHMs rpadryecKoi
nHpopManuu B nporpammax st Windows 95. butoBblii 00pa3 — 370 mudpoBoe npeacTapieHne n300pakenns. Kaxprii
MTUKCEITh COOTBETCTBYET OJHOMY MK OoJiee OWTam B pacTpoBoM oOpa3e. MOHOXpOMHBEIE OUTOBBIE 00pa3bl TPEOYIOT BCETO
onuH OWT [UIA XpaHeHHs WHPOpPMannUU 00 OJHOM THKCENe; [BETHBIE OMTOBBIE 00pa3sl TPEOYIOT JOTOIHUTEIHHBIX OWTOB
JUTS TIPEJICTaBJICHUS I[BETa KKIOT0 MUKceNs. Bropoit Gpopmoii xpaneHus rpadudeckoit nHGOpMaIuu SBIsIeTcss MeTadanin
(metafile), ero MBI pacCMOTPHM B 3TOW TlaBe mo3aHee. Meradain — 3To onmucaHue n300pakeHus, a He ero mudposoe
MpeJICTaBJICHHE.

BurtoBsie 00pa3bl U MeTadaiiibl 3aHUMAIOT CBOE OTPE/IEICHHOE MECTO B KOMIIBIOTEPHOH rpaduke. ButoBbie 00pa3bl yalie BCero
UCTIONB3YIOTCSL IS XPAaHEHHsI OYEHb CJIOXKHBIX HM300paKEeHHil peabHOrO MHpa, TAKHX Kak ImdpoBbie (ororpaduu wim
BUIeOposuKd. Metadaiiipl 60siee yI0OHBI AT XpaHSHUS] H300PAKCHUM, BBIMOJHEHHBIX YETOBEKOM WM KOMIBIOTEPOM,
TaKHUX KaK apXUTEKTypHble uepTe:ku. M GuroBbie 00passl U MeTadaijapl MOTYT HAXOJWTHCS B MaMSITH, MOTYT OBITh
COXpaHEHbl Ha JUCKe B BHIe (ailioB, MOTYT mepemaBaThcsi MexAy mpuwiokenusmu Windows depes Oydep oOmena
(clipboard).

Brl Moxere cTpouTh OMTOBBIE 00pa3bl BpYYHYIO, HCIONB3ys mporpammy Paint m3 odunmamsHON Bepcum Windows 95.
3areM BBl BKJIIOYaeTe WX B KadeCTBE pecypcoB B (hailn omucaHHs pecypcoB U 3arpykaere B HNPOrpaMMy, HCIOJNb3Ys
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¢ynkunio LoadBitmap, xak nokazano B riase 9. B rmaBe 10 Mbl yBUIUM, KaKk OUTOBBIE 00pa3bl MOTYT HCIIOJIb30BAThCS
BMECTO TeKcTa B MeHI0. OHU MOT'YT TaK)kKe UCIIOJIb30BaThCs AT CO3AAHUS KUCTEH.

butoBble 00pa3bl MMEIOT JiBa CYIIECTBEHHBIX HEJOCTAaTKa. BO-NEpBBIX, OHM OYEHb 3aBHCHUMBI OT OOOPYIOBAaHHS.
BoJIBIIMHCTBO peajibHBIX YCTPOHCTB — 1BeTHbIC. IIpeicTaBieHHe IBETHOTO OWUTOBOro o0pa3a Ha MOHOXPOMHOM
YCTPOMCTBE 4acTO HEYIOBJIECTBOPHUTENbHO. Jpyrasi mpobiieMa COCTOUT B TOM, 4TO OMUTOBBIE 00pa3bl YACTO PACCUMTAHBI Ha
KOHKpPETHOE pasperieHne u KodQPuImmeHT cxatus n3o0pakeHus. XOTs OUTOBBIE 00pa3bl MOTYT OBITh M PACTIHYTHI H
CXKaTbl, 3TO TpeOyeT, COOTBETCTBEHHO, JIN0O TyOIMpOBaHWsI, JINOO MEPEMEIICHUST CTPOK WIIH CTOJIOIOB TTHKCENEH, 1 MOXKET
TIPUBECTH K WCKaXEHWsIM H300pakeHus. MeTadaitnm MoxkeT ObITH MpeoOpa3oBaH MPaKTHIECKH K JIOOOMY pasmepy 0e3
HCKaKCHUI.

BTopbIM CylecTBEHHBIM HEZOCTATKOM OMTOBBIX 00pa30B SIBISIETCS TO, YTO JUIS MX XPaHEHUS TPeOyeTCss MHOTO MaMSTH.
Hanpumep, 6utoBeiii 00pas, npeacrasistonyii skpan 16-usetHoro muciuress VGA B pexxume 640x480 mukceneit, Tpedyer
150 xmno6Gaiit. Meradaiiiel 00bIYHO TPEOYIOT 3HAUMTENHFHO MEHBIIE MTaMATH, YeM OMTOBbIe 00pa3bl. Pasmep mamsiTu [uis
O6uToBOrO OOpa3a 3aBHCUT OT pa3Mepa H300pakeHWS M YHCIa I[BETOB, B HEM COAEpKaluxcs. Pasmep mamsaru s
MeTadaiisa 3aBUCUT OT CIOKHOCTH U300pakeHUsI U KOHKPETHOTo yncia nHerpykuuid GDI juist ero Bocipon3sseneHusl.

EnuHCTBEHHOE MPEUMYITIECTBO OMTOBBIX 00pa30B HAI MeTadaitiaMu — 3T0, KOHEYHO, CKOpOCTh. KommupoBaHue OUTOBBIX
00pa30B Ha PKpaH OOBIYHO OCYITIECTBIISETCS 3HAYUTEIBHO OBICTpEee, YeM BOCTIPOM3BEIeHHE MeTadaiina.

LiBeTta n butoBbIe o6pa3bl

Kaxnpiii mukcenb M300pakeHUsT COOTBETCTBYET OJHOMY WM Oojee Outam OurToBOoro obOpasa. [l mpeacTaBiIcHHS
MOHOXPOMHOTO H300pakeHus TpeOyeTcss OJuH OUT Ha THUKCeNb. J{isi peacTaBiieHus] IBETHOTO M300pakeHUsT TpedyeTcs
0osee 0HOTO OMTA HA TTUKCENb. UKMCIIO IIBETOB, KOTOPHIE MOTYT OBITH MPEICTaBICHBI B ONTOBOM 00pa3e paBHO 2 B CTETICHH
"guciio 6uToB Ha mmKcens". Hampumep, 11 npeacrasieHus 16 BeToB B 6utoBoM obOpase TpedyeTcs 4 OuTa Ha THKCEIb,
JUTSL TIpE/ICTaBIICHHS 256 1[BETOB — 8 OMTOB Ha MUKCENb. [ MOJHOIBETHOrO OUTOBOTO 0Opa3a Heobxoaumo 24 OuTa Ha
MTUKCEITh, IO 8 OUTOB A KaXKA0TO U3 1BeTOB RGB — KpacHOro, 3¢IeHOT0, CHHETO.

Ho nmosinenus Bepcun Windows 3.0 o0bekTamu GDI ObUTH TOTBKO OMTOBBIC 00pa3bl, moanaepxuBacMbie Windows. PaGoTa
C HUMH OCYIICCTBISIACH Yepe3 OMHUCATeNb OUTOBOTO 00pa3za. DTu OUTOBBIC 0Opa3bl OBUTH MO0 MOHOXPOMHBIMH, JTHOO
HMEITU TaKyI0 K€ [BETOBYIO CTPYKTYPY, KaK W peaibHbIe IpadUuecKue YCTPOUCTBA BBIBOJA, HAIPUMED, BHICOTCPMUHAI.
buroBsiii 06pa3, coBmecTuMeblii ¢ 16-miBeTHEIM VGA, MMeIN, COOTBETCTBEHHO, YEThIPE IBETOBBIX IIOCKOCTH. [Ipobiema
3aKJIF0Yajach B TOM, YTO 3TH I[BETHbIC OWTOBBIC O0Opa3bl HE MOIJIH OBITH COXPAHEHBI M HMCIIOJIH30BAHBI HAa rpadUuIECKUX
YCTPONCTBAX BHIBOAA, HMCIOIINX MHYIO IIBETOBYIO OPTaHU3AIINIO, HAIIPUMEP, Ha YCTPOMCTBE, HMCIOIIEM 8 OUT Ha ITUKCEIIb,
U CTIOCOOHOM BOCTIPOHM3BECTH 256 I[BETOB.

Haumnast ¢ Windows 3.0, Obl1 BBeIeH HOBBIH (opMaT OHUTOBBIX OOpa30B, Ha3BaHHBIM HE3aBUCHMBIM OT YCTpPOMCTBA
outoBeiM oOpazom (device independent bitmap) wmmu DIB. B DIB conmepkanach TaOnuiia I[BETOB, OTpakaBIlas
COOTBETCTBHE JTBOMYHOTO TpeiacTaBicHus mukcened mBeraM RGB. DIB moryr ObITh BBIBEACHBI Ha JIFOOOM PacTPOBOM
rpadudeckom ycrporictBe. [Ipobmema cocToWT TOJABKO B ToM, 4To IiBeTa W3 DIB momkHBI OBITH NpeoOpa3oBaHBI K
OMKAMIIIM [BETaM, KOTOPHIC PeabHO MOKET BOCIPOHM3BECTH YCTPOUCTRBO.

BuTtoBble o6pa3bl, He 3aBucsALwme ot yctpoucrtsa (DIB)

@opmar DIB Ha3bIBalOT HE3aBHCAIIMM OT YCTPOMCTBA IOTOMY, YTO OH COJCPXKUT TabiMIly 1BeToB. Tabnuia LBETOB
OITMCHIBAET TO, KAaK 3HAYCHUS MUKCeJel npeoOpasytorcst B 3HadeHuss RGB 1BeroB. Ota Tabnuna nBETOB HE 00s3aTEILHO
MOXET OBITh COBMECTHMOH C KOHKPETHBIM rpaduyeckuM ycTpoicTBoM BbiBoga. ®opmar DIB — aT0 pacmmpeHHBIH
¢dopmar OmroBOro oOpasa, mommepxkmBaemoro B OS/2 1.1 Presentation Manager. 3aromoBounsie ¢aitner Windows
CoJIepKaT HEKOTOPBIE CTPYKTYPHI ISt paboThI ¢ OMTOBEIMHU oOpazamu OS/2.

IToce BBemenuss DIB OutoBble 00pa3bl — 00BbekThl GDI, cTanm wHOrIa MMEHOBATHCS "3aBUCHMBIMH OT yCTpOHCTBA'
outoBbiME oOpazamu (device dependent bitmap) (DDBs). OHu 3aBHUCAT OT yCTPOWCTBA MOTOMY, YTO OHH JOJDKHBI OBITH
COBMECTHMBI C KOHKPETHBIM YyCTpPOWCTBOM rpaduueckoro BoiBoma. DIB He sBisercs oobekToM GDI. GDI He Moxer
xpanutb DIB. IMogmepxky DIB B 0n0ke mamsiTH AOJDKHA OCYIIECTBIATH Bama nporpamma. Ecim DIB cranoButes
oobekToM GDI, oH cpa3y mpeoOpa3yeTcs B 3aBUCSIIMN OT YCTPOHCTBa OHMTOBBIN 00pa3, COBMECTUMBIH C pealbHBIM
ycrpoiictBoM BeiBoAa. DIB B OCHOBHOM HpUMEHSIOTCS Ui 0OMeHa Mexay mporpammamu. OHH MOTYT TepelaBaThCs
MEX]Ty IpOrpaMMaMHU ITyTeM 3aIKCcH B (paiin wim myreM KonmupoBaHus B Oydep oOMeHa.

DIB moxer ObITh mpeoOpa3oBaH B 3aBUCAIIMI OT ycTpOWCTBa OMTOBBIM 00pa3 u sBistommiics oovexToM GDI; B aToM
ciyqae MH(OpMAaIMs O [BETaX, He3aBHCAIIAs OT YCTpoicTBa, Tepsercs. butoBwlil 00pa3 — o0wvexT GDI moxer Tarke
ncmonb30Bathes s noctpoeHus DIB. B atom ciaywae DIB Oyzaer comepaTh TaONHIy IIBETOB, COBMECTUMYIO C TE€M
rpaduuecKkuM yCTpOHCTBOM BBIBOA, C KOTOPBIM COBMECTHM OUTOBBIN 00pa3 — o0bekT GDI.

Ecinm Bam HEOOX0AMMO COXpaHWUTh WHGpOpMAIUio OMTOBOTO 0o0Opa3a B (haiiie WU MpodnTaTh (ain OuToBOrO 00pasa miH
nepenats uHGOpManmio OWTOBOTO OOpa3za ¢ momMomibio Oydepa oOMeHa B (opMare, HE3aBHCSIIEM OT yCTPOWCTBA, TO
HyxxeH DIB. OnmHako, eciam BaM HEOOXOIUMO TOJBKO CO37aTh WIIM MCIIONB30BATh MOHOXPOMHBIE OMTOBBIE 00pa3bl, WM,
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ecii BaM B Bamlell cOOCTBEHHOH HporpamMMe Hy>KHbI OMTOBBIE 00pa3bl, COBMECTHMBIC C JHCIUICEM, TO B 3TOM Clly4ae
NPOLIE UCTIONB30BaTh ONTOBBIE 00pa3bl Kak 00bekThl GDI.

®ann DIB

Bur MoxeTe co3naTh HE3aBHCAIIUN OT yCTpOWCTBAa OWMTOBBIA 00pa3, M COXpaHHWTh €ro B (aiie Ha IUCKE, UCTIOIb3Ys
Microsoft Developer Studio wimu mporpammy Paint, Bxomsmniyio B opurnmansayto Bepcuro Windows 95. Yarmie Bcero T
(atinel umeroT pacmupenue .BMP, xots HekoTopsie DIB MoryT xpaHuThes B daitnax ¢ pacmupenuem .DIB.

®aiin DIB HaumHaeTcs ¢ ceknuu 3arojioBka, onpeaeneHaon ctpykrypoii BITMAPFILEHEADER. Ota ctpykTypa nMmeet
ST TOJIEH:

Ione Pa3mep Onucanue

bfType WORD Baiite"BM" my1st GuTOBBIX 00pa3oB
bfSize DWORD O6mwuii pazmep ¢aiina

bfReserved] WORD Ycranosneno B 0

bfReserved?2 WORD Ycranosneno B 0

bfOffBits DWORD CwMmereHne OUTOB OUTOBOTO 00pasa OT

Hayaia Qaiina

3a oroll MHQOpMauuel ciexyer Apyrod 3aroynoBok, ompezeneHHblid crpykrypoit BITMAPINFOHEADER. Crpykrypa
umeer 11 noneit:

Ione Pa3mep OmnucaHue

biSize DWORD Pa3smep cTpykTypsbl B Oaiitax

biWidth LONG [Inpuna 6utoBOro 0Opasza B MUKCEIAX

biHeight LONG BbicoTa 6uTOBOrO 00pasa B MUKCEIAX

biPlanes WORD YcraHoBieHO B 1

biBitCount WORD Uwucno 6utoB nBeta Ha mmukcens (1, 4, 8, 24)

biCompression DWORD Cxema xomnpeccuu (ecnu HeT — ()

biSizelmage DWORD Pa3mep 6uToB GuTOBOrO 00pa3a B OaiiTax (HyXeH
TOJIBKO IIPU KOMIIPECCHH)

biXPelsPerMeter LONG Pa3pemienre B mUKceNsIx Ha METP IO TOPU3OHTAIIH

biYPelsPerMeter LONG Pa3pemienre B MUKceIsIX Ha METP IO BEPTHKAIH

biClrUsed DWORD Ycno 1{BETOB, UCTIOIBb3YEMbIX B H300paXKeHHN

biClrImportant DWORD Uncno BaXXHBIX IIBETOB B M300paKeHUN

Bce nons, cienyromnue 3a mosieM biBitCount, MOTYT OBITH 110 YMOJYaHUIO YCTaHOBJICHHI B ( (WJIM UX MOXET BOOOIIe He
ObITh B (haiine). B aToMm ciaydae mymmHA CTPYKTYpHI OyzAeT paBHa 16 Oalitam. Kpome omucaHHBIX BEINIE TIOJIEH, OHA MOXKET
TaKKE COJEPIKATH JOMOIHUTEIILHBIC MOJIS.

Ecm biClrUsed ycranoBneHo B 0 W umcino OWTOB I[BETAa Ha THKCENb paBHO 1, 4 wmimm 8, TO 3a CTPYKTypou
BITMAPINFOHEADER cnexyer Tabmuna nBetoB, cocrosmas u3 AByX win Oonee ctpyktyp RGBQUAD. Crpykrypa
RGBQUAD omnpenensier 3Hauenue RGB ngera:

Ione Pa3smep Onucanue

rgbBlue BYTE VHTeHCHBHOCTB TrOTy00ro
rgbGreen BYTE WHTEHCUBHOCTD 3€J1€HOTO
rgbRed BYTE MHTEeHCHUBHOCTE KPacHOTO
rgbReserved BYTE Pagno 0

Uucno crpykryp RGBQUAD o6braHO ompenensiercs 3nadeHueM 1ot biBitCount : 2 ctpyktypsl RGBQUAD mpm 1
IIBETOBOM Owute, 16 mpu 4 nBeToBBIX OHTax, 256 mpu 8 6urax nsera. OgHako, eciv 3HadyeHue B nosie biClrUsed He paBHO
HYJIIO, TO B HEM coepkuTcs yuciio ctpykryp RGBQUAD, Bxoasmux B TaOJIHUITY IIBETOB.

3a TabIuIIeH IIBETOB CIIAyeT MAacCHB OMTOB, OTIPEACIAIONINX OUTOBBIN 00pa3. DTOT MacCHB HAUWHAETCS C HIDKHEH CTPOKH
nukcenei. Kaxmas cTpoka HaUMHAETCS ¢ CaMoTo JIeBOTO TuKcest. Kakaplii mukcens npeacTasiieH 1, 4, 8 wiu 256 Outamu.
Jl1s MOHOXPOMHBIX OMTOBBIX 00pa3oB ¢ | OMTOM IBeTa Ha MUKCENb MEPBBIA MHUKCETh B KAKIOH CTPOKE MPEACTaBIACTCS
HanOoJlee 3HaYanMM OMTOM IepBoro OaiiTa B Kaxnoil crpoke. Ecim atot Out paBen 0, TO LBET MUKCETS ONpPEAEIseTCs U3
nepBoit cTpykTypsl RGBQUAD Ttabnuip! niBetoB. Ecin oH paBeH 1, TO IIBET IUKCEIIST ONPEACISACTCS U3 BTOPOH CTPYKTYPHI
RGBQUAD Ta0muIis IBETOB.

B cnyuae 16-mBetHOro OMTOBOrO 0Opaza ¢ 4 OMTAMM HA MUKCENb MEPBBIA MHKCENTb KAXKIOW CTPOKU MPEACTABISICTCS
YEeTHIPHMSI CAMBIMH 3HAYallUMH OUTaMHU TIEpBOTO OaiTa B KaxIoi cTpoke. [[BeT KaIoro MUKCENs OMpelescTCs MyTeM
HCITOJIB30BaHUs dTOro 4-X OMTHOTO 3HAYEHHS KaK HHIEKCA I JTF000T0 13 16 BXOL0B TaOIHIIBI LIBETOB.

B cnygae 256-mBetHOro OHWTOBOrO 00pasa KaKAbIA OalT COOTBETCTBYET OJHOMY IMKCEMO. [[BET KaKmIoro MHKCENs
OTIPEIEIISETCS ITyTEM HCTIOJIL30BaHMS DTOTO 8-MH OMTHOTO 3HAYCHUSI KaK MHIIEKCa IS JTF000T0 13 256 BXOIOB TAOJHITHI IIBETOB.
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Eciu OuroBsit 00pa3 conepxur 24 6uTa Juis IPECTaBICHUS LIBETA OJTHOTO TIMKCEIs, TO KaXKIblil Habop u3 3-x 6aiTOB — 3TO
RGB-1Ber nukcens. Tabnuna 1BeToB oTcyTcTBYeT, eciu 3Hauenne noist biClrUsed ctpykrypst BITMAPINFOHEADER He
pagHo 0.

B mobom cimydae, kakaas cTpoka TaHHBIX OMTOBOTO oOpa3a mMMeeT pa3Mmep, KpaTHbIA 4 Oaiitam. [ ymoBieTBOpeHHS
3TOTO TPeOOBAHUSI, €CIIM HEOOXOJUMO, CTPOKA PACIINPSETCS BIPABO.

®dopmat 6utoBoro 00pasa, moamepxkuBaeMbrii B OS/2 1.1 u Goyiee O3MHUX BEPCUAX — OYCHb MOX0K. OH HaUMHAETCS C
ctpyktypsl BITMAPFILEHEADER, a 3arem crneayet ctpykrypa BITMAPCOREHEADER, nmeromast pazmep 12 6aiiToB.
(Be1 MokeTe ompenenuTh, Koraa ¢ain éutoBoro odpasa mMeer 3ToT dopMar uian popmar Windows, IpOBEpUB MEPBOE
ojie 3Toi cTpykTypsl.) Tabmuna neetoB coctout u3 crpykryp tirna RGBTRIPLE, a ve ctpyktyp THna RGBQUAD.

Haumnas ¢ Windows 95, ompenmeneH Tperudi HMHGOpPMAalMOHHBIN 3aronoBok, HaseiBaeMmblii BITMAPV4HEADER.
(Windows 95 Taxke m3BectHa kak Windows 4.0, ciemoBarensHo V4 o3nadaeT "version 4".) OH COAECPKUAT HEKOTOPYIO
JIOTIOJTHUTENIFHYIO MH(OpMALHUIO JUIs TPaBUIIBHOTO BOCIIPOM3BEACHHS IIBETOB HA PA3IMYHBIX YCTPOHCTBAX.

YnakoBaHHbIM hopmaT xpaHeHus DIB

Ecn umeercst daiin DIB, xoTopslii Hy)kHO npountaTh B Windows-1iporpaMmme, Bbl MOKETE CUUTATh €r0 HEIOCPEACTBEHHO
B OJIOK BBIJICJICHHON IaMsATH. DTOT OJIOK M3BecTeH Kak "YnakoBaHHbIH popmar xpanenus DIB" (The packed-DIB Memory
format). OH coxepxwut Bce kommnoHeHTH! (aitna DIB, kpome ctpykrypsl BITMAPFILEHEADER. Takum o6pa3oM, 3TOT
OJIOK TaMATH HAYMHAETCS CO CTPYKTYpPHl HH()OPMAIIMOHHOTO 3arojioBKa, 3aTeM CieayeT TaOJuIa I[BETOB (eCIM OHa
CYIIECTBYET), 3aT€M HEMOCPEICTBEHHO OUTHI OMTOBOTO 0Opa3a. YmakoBaHHBIN GopmaT xpanenus DIB ucnomb3yercs mis
xormupoBanus DIB B/u3 6ydepa oOmeHa.

Brl MoeTe Tarke MCIONL30BaTh yIaKoBaHHBIA (Gopmar XpaneHnust DIB ans oTtoOpakeHus: OMTOBBIX 00pa30B Ha dKpaHe,
ncnonb3ys pyakmuu SetDIBitsToDevice v StretchDIBits, nnst co3nanus kuctu Ha 6a3e DIB (CreateDIBPatternBrush) wm
JUTSL CO3MTaHMS 3aBUCAIIEro oT yerpoiictBa GDI durosoro odpasa (device dependent GDI bitmap) u3 DIB (CreateDIBitmap).

B mo6om CJlyda€ BaM CJICAYCT BBIYUCIUTH aIpeC B riobaiapHOM OJIOKe naMATH, ¢ KOTOPOIr0 HAYUHAIOTCSA OUTBEI OUTOBOTO
06pa3a. BEI MoxeTe 3TO CACJaTh, MPOBEPUB NOJIA CTPYKTYPbL I/IH(l)OpMaIII/IOHHOFO 3aroJIoBKa 1 OIpeAC/IuB pasMep Ta6J’II/IHBI
IIBCTOB.

OTo6paxeHue DIB

Windows umeer nBe ¢yHkumu mis otodpaxenus DIB w3 Onoka mamsiTh, XpaHsmiero ymnakoBaHHbIH ¢opmar DIB.
OcHoBHast GyHKIHS — 9T0 StretchDIBits, KOTOpas MO3BOJIIET CKUMATh U PACTATHBATH OUTOBBIA 00pa3, M KOTOpas MOXKET
pea30BBIBATh Pa3jIMYHBIC PACTPOBBIC OTEpalliH, OINMHUChIBacMble nanee B dTou ThaBe. Dynkuus SetDIBitsToDevice
HEMHOTO TIPOIIe, TTOCKOJIbKY OHa OToOpaskaeT OMTOBBIN 00pa3 0e3 pacTsHKEHHS WM CXKATHA W HE Pean3yeT pacTPOBBIC
oTIepanuy.

O6enm ¢GyaKIISIM TpeOyercss ykazatens Ha cTpykTypy BITMAPINFOHEADER — nHawamo Gmoka mamsatu DIB, u
yKkazarenb Ha OuUTHl OuTOBOTO OOpasza. dyHkus StretchDIBits obnagaeT OONBITUMHU BO3MOKHOCTSIMH — ITO3BOJISIET BaM
0TOoOpakaTh Ha IKpPaHE JIF0O0U TPIMOYTOIBHHUK C OUTOBBEIM 00pa30M C 3aIaHHBIMH JJOTHYCCKUMU IMUPUHON M BEICOTOH.

MNMpeo6paszoBaHue DIB B 06beKkTbl "OMTOBLIE 0Opa3bI”

Ecmm y Bac 16-Ti wim 256-1BETHBIN AWCIUICH, M BbI XOTUTE OTOOPAa3UTh HAa HEM IIOJIHOLBCTHBIM, 24 OWTa HA MUKCEIb,
OuTOBBII 00pa3, TO BbI 3aMETHTE, YTO TPEOYETCSI HEKOTOPOE BPEMS LIS €ro OTOOpaKeHHs. DTO MPOUCXOTUT TOTOMY, YTO
JipaiiBep yCTPOWCTBA TOKEH BBHITIOJIHUTH MMOUCK OJIMKAHMIIEro BeTa I KaXI0To MUKCeIsl OUTOBOro oOpasa.

BbI MOXeTe yBEIMYHTH CKOPOCTh OTOOpakeHHMs, mpeoOpazoBaB DIB B 3aBucsmmii ot yerpoiictBa GDI GuroBblii 00pas,
ucnonb3ys pyakuuto CreateDIBitmap. Tlouck Ompkaifiero 1seta OyIeT BBIOIHEH TOJNBKO OJWH pa3, a 3aTeM O00BEKT —
OUTOBBIN 00pa3 MOIyduT PopMaT, COOTBETCTBYIOIINH (OpMaTy AUCTIIES.

Hecmotps wa mms, ¢yakuus CreateDIBitmap ne ctpoutr DIB. OHa cosmaer 3aBucsAmnN OoT ycrpoiictBa 00bekT GDI —
ouToBbIii 00pa3 w3 ommcanws DIB m Bo3Bpamiaer ommcaTtenh 3TOoro oObekra. DTOT OuToBBI 00paz GDI coBmectum ¢
YCTPOMCTBOM Tpa)uaecKoro BEIBOJIA, OMHCATENF KOTOPOTO Tepenaetcsi (GyHKINH B KadecTBe MepBoro napaMerpa. Kak u mpu
orobpaxkeranu DIB, GDI nomxkeH npeoOpa3oBath 1BeTa, HE3aBHUCAIIHE OT YCTPOHCTBA, B IBETa KOHKPETHOTO YCTPOHCTBA.

Benen 3a 3TMM BBI30BOM BBl MOXeETe OTOOpa)kaThb OMTOBBIM 00pa3, BBIOMpas ero B KOHTEKCT mamsaTH (memory device
context), ¥ UCTIONB3Ysl PyHKIUIO BitBlt, Kak IOKa3aHO HIJKE B ITOM TIIaBe.

BbI MOKeTe Takke MCHonb30Bath GyHkuuio CreateDIBitmap Uis CO3[aHUsI HEMHUIIHATU3UPOBAHHOTO OUTOBOTO 00paza —
oobexra GDI:

hBi t map = O eateD Bi t map(hdc, &bm h, 0, NULL, NULL, 0);
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CylecTBYIOT Takke JBe (DYHKIMHU Ui YCTAHOBKH W YTCHUs OMTOB OMTOBOrOo obOpasa. IlepBas (yHKIMs ycTaHaBIMBacT
OUTEL:

SetDIBits(hdc, hBitmap, iStart, i Num pBits, &m, iUsage);
[MTocnennue Tpu napamerpa takue xe, kak y Gynkuun CreateDIBitmap. Ilapamerp iStart onpenenser Ha4ajdbHYIO CKaH-
JMHUIO, aapecyeMmyto pBits. OH nexur B uHTepBane oT 0 (I HWKHEW CKaH-JIMHUM) J0 BBICOTHI OMTOBOTO 00pasza B

nukcemsix — 1 (mas BepxHe# ckan-nuauK). [lapamerp iNum 3anaeT 4MCIIO CKaH-JIMHUI, YCTaHABIMBAaEMBIX B OUTOBOM
oOpase.

Oyukuus GetDIBits MeeT Takue ke apaMeTphl:
GetDIBits(hdc, hBitmap, iStart, iNum pBits, &m, iUsage);

B sTom citydae pBits ykaspiBaeT Ha Oydep A 3anmicu OUToB OUTOBOTO 00pa3za. MYHKIWS yCTaHABIUBACT MOJISI CTPYKTYPHI
BITMAPINFO s Toro, 4To0bI MOKHO OBIJIO ONPEIEIUTE pa3Mepbl ONTOBOTO 00pasa 1 TalJIMIIbI IBETOB.

ButoBbIn 06pa3 — o6bekT GDI

®dopmat 6uToBOTO 00paza, mpemnoxeHHbH B Windows 1.0, 04eHb OrpaHUYCH M IOYTH MTOJIHOCTHIO 3aBUCHUT OT YCTPOMCTBA
BBIBOJIA, JUISI KOTOPOTO OH co3faH. J{is XpaneHus ¢aiioB OMTOBBIX 00pa30B HA IUCKE BaM CJICIYET UCIIOIb30BaTh (hopMar
DIB, a "e ycrapeBmmii ¢popmat 6utoBoro obpasa. OmgHako, Korma BaM HEOOXOIUM OMTOBBIM 00pa3 MCKIIOYUTEIHHO IS
WCTIONB30BaHMs B Balle mporpamMme, padora ¢ OMTOBEIM 00pa3oM, 3aBUCSIINM OT YCTPOWCTBA, OKaXETCS 3HAYHTEIHHO
MPOILIE U TPOU3BOIUTENHHE.

Co3aaHue 6uTOoBLIX O6pa3oB B nporpamme

Windows conepxur narh (QyHKIHH, KOTOPBIE O3BOJISIIOT BaM B IIPOrpaMMe CO3/1aTh 3aBHUCSILHUNA OT YCTPOHCTBA OMTOBBIN
o6pa3 — oobext GDI. IlepBas Gpyukuust CreateDIBitmap paccmarpuBanach Beilie. Bot npyrue gpysnkuuu:

hBitmap = O eateBitmap(cxWdth, cyHeight, iPlanes, iBitsPixel, pBits);

hBi t map = O eat eBi t mapl ndi r ect ( &bi t nap) ;
hBi t map = CreateConpati bl eBi t map(hdc, cxWdth, cyHeight);
hBi t map = O eat eDi scar dabl eBi t map(hdc, cxWdth, cyHeight);

Bo Bcex cimyuasx napamerpsl cxWidth w cyHeight — 3To mmpuHa U BbIicoTa OMTOBOro 00pasa B MUKceNsX. B QyHkuuu
CreateBitmap napamerpsl iPlanes n iBitsPixel — 3TO 4HCJIO LBETOBBIX INIOCKOCTEH M YHMCIO OMTOB L[BETA HA IMKCEIb B
O6uToBOM OOpasze. XoTsi OBl OJMH M3 DTUX JBYX IapaMeTpoB JoJpKeH ObiTh paBeH 1. Eciu o6a mapamerpa paBHBI 1, TO
(QYHKIUS CTPOUT MOHOXPOMHBINM OUTOBBIA 00pa3. (MBI BCKOpE OCTAHOBHUMCS Ha TOM, KaK IIBETOBBIC TUIOCKOCTH W OWTBI
IIBeTa IPECTABIIOT 1IBET. )

B ¢yskuum CreateBitmap napametp pBits MoxeT ObITh ycTaHoBieH B NULL, ecnu BBl co3acTe HEMHUIMATIM3UPOBAHHBIN
6uroBbIit 00pa3. Co3maHHbIN OMTOBBIN 00pa3 OyaeT comepkarh ciaydaiiHele gaHabie. B dyHkmusax CreateCompatibleBitmap w
CreateDiscardableBitmap Windows HCIONB3yeT KOHTEKCT YCTPOMCTBA, OMMCHIBAEMBIN MapaMeTpoM hdc, s TIOTydeHHS
YHCIa [BETOBBIX IUIOCKOCTEH M YHCia OWTOB I[BETa Ha IMMKCENb. BUTOBEIA 00pa3, co3maBaeMblil STUMHU (YHKIUSIMH, Oyaer
HCHHUIIUATH3UPOBAHHEBIM.

Oyuakuust CreateBitmaplndirect cxoxa ¢ ¢pynkumeit CreateBitmap 3a NCKIIIOUCHUEM TOTO, YTO OHA MCHOJB3YET CTPYKTYPY
tuna BITMAP st 3amanns 6uroBoro obpaza. Cieyromiast TaOJIMna MoKa3bIBaeT MOJISt ITOH CTPYKTYPHI:

Ilone Tun Onucanne

bmType LONG YcranosneHo B 0

bmWidth LONG [Iupuna 6uToBOrO 0O6pa3a B MUKCENAX

bmHeight LONG BricoTa 6uTOBOrO 06pa3a B MUKCENAX

bmWidthBytes LONG Iupuna 6utoBoro obpasa B Oaitax

(momxHa OBITH YETHON)

bmPlanes WORD YHCI0 1BETOBBIX INIOCKOCTEMN

bmBitsPixel WORD Yuciro OUTOB IBETA HA ITHKCED

bmBits LPVOID Vkazarenb Ha MacCUB OUTOB
[one bmWidthBytes NOMKHO OBITh YETHBIM YUCIOM — MHHHMAJbHBIM YECTHBIM YHUCIOM OaiTOB, HEOOXOAUMBIM JUIS
XpaHCHUs OJTHOW CKaH-TUHUH. MaccuB OWUTOB, HA KOTOPBIN yKa3biBaeT bmBits, TOMKEH ObITh OPraHU30BaH Ha 0a3ze MOt
bmWidthBytes. Ecmu bm — ctpykrypa tnna BITMAP, To BBl MoXeTe BBIYMCIHNTH 3HaueHue monst bmWidthBytes,

UCTIONB3YS CIEIYIOLIee BEIPaKEHHE:
bm bW dt hByt es =(bm bmWdth * bm bnBi tsPi xel + 15) / 16 * 2;
Eciun Windows He MokeT co3zath OMTOBBII 00pa3 (B OCHOBHOM H3-3a HeJOCTaTKa nmamsitH), oHa Bo3Bpatut NULL. Bam

CJIe/lyeT TPOBEPATh BO3BpAlllacMble 3HAUYEHMs KaXIOW M3 (QyHKIMH co3laHusi OMTOBBIX 00pa3oB, OCOOCHHO, €CIIM BBI
cTpouTe OoJbIIe ONTOBBIE 00Pa3kL.
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[Mocne co3nanust OUTOBOrO 0Opa3a Bl y)KE HE MOXKETE U3MCHHTH pa3Mep, YUCIIO IIBETOBBIX IIOCKOCTEH HMJIM YUCIIO OUTOB
L[BETa HA MUKCENb. BaM Hajo OymeT co3aaTh HOBBIA OUTOBEIM 00pa3 M mepenaTh OUTHI M3 UCXOTHOTO OMTOBOTO 00pa3a B
HOBbI. Ecnu BBl MMeeTe omucatenb OMTOBOrO 0o0pas3a, Bbl MOXETE Y3HATh €ro pa3Mep W IBETOBYIO OpraHM3alHio
CIIEAYIOIINM 00pa3oM:

Get Obj ect (hBi t map, si zeof (Bl TMAP), (LPVA D) &bit map);

Ota (yHKIMS KOonupyeT MH(pOpPMaIHio 0 OUTOBOM 00pase B cTpyKTypy (c uMmeHeM bitmap) tuna BITMAP. Ora dyHkuns
HeE yCTaHaBIIUBAET noje bmBits. JIns nocryna k 6uram 6uToBoro o0pasa BaM HY>KHO BBI3BAaTh (PYHKLHIO:

GetBit mapBits(hBitmap, dwCount, pBits);

Ona xomupyer dwCount OUT B CHMBOJIBHBIN MacCUB 1O yKaszatemo pBits. Jlis Toro, 9ToOBl OBITh YBEpEHHBIMH, YTO BCE

O6uTel OMTOBOTO 00pa3a CKOMMPYIOTCS B 3TOT MAcCHB, BBl MOXKETE BBIYHCIHNTH mapameTp dwCount Ha OCHOBE 3HAUYCHUH
MOJICH CTPYKTYpBI OUTOBOTO 0Opasa:

dwCount =(DWORD) bitmap. bmN dt hBytes * bitmap. bHei ght * bit map. bnPl anes;

Bl Mmoxete Takke 3a1aTh Windows CKOMMMPOBATh CUMBOJIbHBIM MacCHB, COJEPIKAIUN OMTHI OMTOBOTO 00pasa, 0OpaTHO B
CYIIECTBYIOMNI OUTOBEIN 00pas3, NCTIONB3Ys (PYHKIHIO:

SetBitmapBi ts(hBitmap, dwCoint, pBits);
[Mockonbky 6uTOBBIE 00pa3sl — 3T0 00bekTHl GDI, BBI TOKHBI yIAUTh KaXK/AbIi CO3/1aHHBIA BaMU OMTOBBIH 00pa3:

Del et eChj ect (hBi t nap) ;

PdopmaT MOHOXPOMHOIro 6uToBOro obpasa

Jiss MoHOXpoMHOTO OmTOBOTO OOpa3a QopMaT OHTOB OTHOCHTENFHO IIPOCT W MOXKET OBITh MOJYYeH MpsIMO W3
n300pakeHns, KOTOPOe BB XOTHTE co3daTh. Hampumep, MpeamonokuM, Bel XOTUTE CO34aTh OMTOBBIA 00pa3, MMEIOIIUHA
TaKOH BUI:

Bsr Mmoxete 3ammcath psasl 6utoB (0 mns yepHOro W 1 anst 6enoro), KOTOpbIe B TOYHOCTH COOTBETCTBYIOT JTOM CETKE.
UYurass 3T OMTHI Cjl€Ba HANpaBO, Bbl MOXKETE 3alUCaTh KaXKAble BOCEMb OWTOB B BHJE OaiiTa B IIECTHAIIATCPHYHOM
cucrteMe cuucicHus. Eciin 3HaueHHEe IMUpPUHBI OMTOBOTO 00pa3a HE KpaTHO 16, TO H00aBbTE CIIpaBa CTOJBKO HYJIECBBIX
0alTOB, CKOJIBKO HEOOXOUMO JIJIsl TOTO, YTOOBI OJTYYUTh YSTHOE YHCIIO OaHTOB!

01010001011101110001=5177 1000
01010111011101110101=57 775000
00010011011101110101=1377 5000
01010111011101110101=5777 5000
01010001000100010001=5111 1000

[IInpunHa paBra 20 mUKCENSIM, BBICOTA B CKaH-JIMHUSAX paBHA 5 W mupHHa B OaiiTax paBHa 4. Bel MOXeTe 3a1aTh CTPYKTYpY
BITMAP st 3T0r0 GHTOBOTO 00pasa CIIEAYIOIINM BEIPaKCHUEM:

static BITVAP bitmap = { 0, 20, 5, 4, 1, 1};
U cOXpaHuTh OUTHI B Maccue Thna BYTE:

static BYTE byBits [] = { 0x51, 0x77, 0x10, 0xO00,
0x57, 0x77, 0x50, 0xO00,
0x13, 0x77, 0x50, 0xO00,
0x57, 0x77, 0x50, 0xO00,
0x51, 0x11, 0x10, 0xO00 };

Co3nanue 6utoBoro oopasa ¢ momouibio Gpyakuuu CreateBitmaplndirect OCyIIECTBIISICTCS B JBa JTAmA!
bi t map. bnBits =(LPVA D) byBits;

hBi t mrap = O eat eBi t napl ndi r ect ( &bi t map) ;

Hpyroit BapuaHt:

hBi t map = O eat eBi t mapl ndi r ect ( &bi t nap) ;
SetBi t mapBi ts(hBitmap, sizeof (byBits), byBits);

Brl MOxeTe Takke co31aTh OUTOBBIN 00pa3 B OTHOW MHCTPYKIIHH:
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hBitmap = CreateBitmap(20, 5, 1, 1, byBits);

dopmat uBeTHOro 6UMTOoBOro obpasa

[IBeTHO¥ OWTOBBI 00pa3 B mpeAplAynmx Bepcusx Windows HeMHOTO 0Oojiee CIOKEH W O4YeHb CHIIBHO 3aBUCUM OT
ycTpoiicTBa. IIBeTHO OHMTOBBI 00pa3 OPraHW30BaH TakK, YTOOBI OOJETYUTH BHIBOJ OWTOB Ha KOHKPETHOE (U3MYECKOE
YCTpPOHCTBO. BUTOBBIA 00pa3 opraHW30BaH WM Kak HAOOp IBETOBBIX IIOCKOCTEH MM MMEET HAOOp IBETOBBIX OUTOB Ha
MUKCEITb. DTO 3aBHCUT OT YCTPOHCTBA BBIBOJA, JUISI KOTOPOT'O MpeIHA3HAUCH OUTOBBIN 00pas.

[laBaiiTe cHavaia pacCMOTPHM OWTOBBIH 00pa3, y KoToporo bmBitsPixel paBHo 1 (4T0O 03Ha4yaeT, YTo B HeM 1 OUT 1BeTa Ha
mUKcens), a bmPlanes 6onpme 1. LiBeTHOM OMTOBBIN 00pa3 mis 16-mBetHoro VGA — 3t0 xopommwmii mpumep. Windows
UCTIONIb3YET YeThIpe LBETOBBIX IockocTH VGA Juis mpencraBieHust 16 1mperos, mostomy bmPlanes paBHo 4. Maccus
OWTOB HauMHACTCS C BEpXHEH CKaH-TMHHUU. [[BETOBBIC TUIOCKOCTH JUIS KaXIOW CKaH-JIMHUHM XPAHATCS IOCJIEI0BATENIbHO!
KpacHas IUIOCKOCTh — IEPBOH, 3€JICHasl TIOCKOCTh — BTOPOH, 3aTeM rosry6as INIOCKOCTh M IUIOCKOCTh HHTEHCHBHOCTH.
3aTem ciemyeT BTopas CKaH-JIMHUS OUTOBOTO 00pasa.

buToBBIil 00pa3 MOXET TakkKe MPENCTABISATh IBET KaK HEKOTOPOE YHCIO OWTOB Ha MHKCeNb. I[IpeAnoioxum, 4To
BHJICOMOHUTOP MOXKET MPEACTaBUTh 256 1BETOB, UCTIONB3Ys 8 OUT (1 GaiT) Ha mMuUKcenb. [T KaKI0W CKaH-TMHUN TTEPBBIA
0alT mpeAcTaBISIET LBET CaMOro JIEBOTO IMHUKCENs, BTOPOW OalT MpeACTaBiseT LBET CIEAYIOLIEro MHKCeNs, U T. J.
3nauenne bmWidthBytes ctpykrypel BITMAP oTpakaeT yBeNWYEHHYIO IIUPHHY KaKIOW CKaH-TMHAW B OaifTax, a
3HaueHue bmWidth — 3T0 YUCIIO MUKCENeH B CKaH-THHUH.

31ech ecTh 0JIHa TOHKOCTh: OMTOBBIH 00pa3 He COAEPKHUT HUKAKOW MH(OPMALMK O TOM, KaK 3TH I[BETOBbIE INIOCKOCTH HMIIN
OWTHI IIBETa COOTBETCTBYIOT PEaJbHBIM LIBETaM YCTpOMCTBa BbIBOJa. KOHKpeTHbIH OMTOBBII 00pa3 mpenHa3HaYeH TOJIBKO
JUISL YCTPOMCTBA, MMEIOIIETO TaKylo )K€ OpPraHM3alMio, Kak 1 ONTOBBIH 00pa3. [losToMy HE peKOMEHIyeTCsl UCTIOIb30BaTh
¢ynkmu CreateBitmap vin CreateBitmaplIndirect nist co3nanus THUIMAIN3UPOBAHHOTO IBETHOIO OMTOBOTO 00pa3a. Bam
cllefyeT TPHMEHATh 3TH (QYHKOMH TOJNBKO JUIL CO3JAaHUS HMHUNWAIM3HPOBAHHBIX WIM HEWHHUIHAIM3UPOBAHHBIX
MOHOXPOMHBIX OUTOBBIX 00pa30B.

Jlst co3manus BETHOTO OMTOBOTO 00pasa mcronb3yiTe dyHknmio CreateCompatibleBitmap, KoTOopas TapaHTHPYET, UTO
dbopmar Oymer COBMECTHM C peallbHbIM T'paUIeCKUM YCTPOMCTBOM OoToOpaskeHuWs. Bvl 3amaere m300paskeHUE IIBETHOTO
O6uToBOTO 00pasa, BEIOMpAsi €ro B KOHTEKCT MaMATH (pacCMaTpUBAETCS HUXKE) W, 3aTeM, PUCYEeTe€ B 3TOM KOHTEKCTE WIIH
ncnonn3yete GyHkimio BitBlt.

HpI/I CO3JaHUKU IIBCTHOI'O OHTOBOTO 06pa3a, A KOTOPOro COBMECTHMOCTb C pE€ajlbHbIM Fpa(I)I/ILIeCKI/IM YCTPOﬁCTBOM
BBIBOJ A HeO6H3aTCJ’IBHa, CJICAYCT UCIIOJIBb30BATH DIB.

KoHTekcT namaTun

HBe ¢ynkimu — SetDIBitsToDevice u StretchDIBits TIO3BOJIIIOT BaM BOCIIPOU3BECTH MACCHB OHWTOB Ha YCTPOWCTBE
BBIBOZIa. TeM HEe MEHee, TaXKe €CIIM y Bac €CTh OMHCATeNh OMTOBOTO 00pasa, TO HET (PYHKIMHU IS PUCOBaHUS OUTOBOTO
o0pa3a Ha MOBEPXHOCTH OTOOPa)XKCHUS KOHTEKCTa yCTpoicTBa. Bbl Oyiere THIETHO MCKATh (YHKIIUIO, MMEIOILIYIO TaKOM
BU/I:

DrawBi t map(hdc, hBitmap, xStart, yStart); // Taxoit dyHrumm Her !!!

Ora ¢QyHKUMS KomupoBaja Obl OWTOBBIH 00pa3 B KOHTEKCT YCTPOMCTBA, 3aJaHHBIA IapaMeTpoM hdc, HauMHas C
Jorudeckor Touku (xStart, yStart). Mpl HammieM CBOIO COOCTBEHHYIO (QyHKIMIO DrawBitmap mo3aHee B 3TOH IiaBe.
OpnHaKo Ut 3TOro BaM He00XOIMMO MTO3HAKOMHUTECS ¢ HEKOTOPBIMH KOHIETIIIMSMH, HAYMHAsI C KOHTEKCTa aMsTH.

Konreker mamsatu (memory device context) — 3TO KOHTEKCT, MMCIOMINN IMOBEPXHOCTh oTobOpaxenus (display surface),
CYIIECTBYIOIIYIO TOJIEKO B MaMATH. BBl MOXKeTe CO3/1aTh KOHTEKCT MaMsTH, UCTIONb3ys pyakuuto CreateCompatibleDC:

hdcMem = O eat eConpat i bl eDC( hdc) ;

Omnwucartens hdc — omnmcaTenb ACUCTBUTEIBHOTO OTKPBITOrO KOHTeKcTa yctpoiictBa. Dyukuus CreateCompatibleDC
BO3BpaIllacT OMUCATEIh KOHTCKCTa MaMATH. lIpM CO3MaHMM KOHTEKCTa IaMSATH BCE aTpUOYTHl YCTAHABJIMBAIOTCS B
3HAYCHUS [0 YMOIYAHHIO. BRI MOXeTe Jenarh MOYTH BCE, YTO BBl 3aXOTHTE C STHM KOHTEKCTOM TaMsaTH. BBl MoxeTe
YCTaHABIUBATh aTPUOYTHI B 3HAYCHUS, OTIUYHBIC OT 3HAUCHHUN TI0 YMOJYAHUIO, MOIYYaTh TEKYIIHE 3HAYCHUS aTpUOYTOB,
BBIOUpATh B HETO IMEPbs, KUCTH W PETHOHBL. 1, KOHEYHO, BBl MOXKETE JaXKe PHCOBaTh HAa HeM. Ho 3TO He MMeeT cMbICia
Jienath npsiMo ceituac. M BoT mouemy.

Korma BBl BmepBhle coO3/maeTe KOHTEKCT MAMSITH, OH HMEET IIOBEPXHOCTH OTOOPaXXCHHUS, COACPXKAIIYI0 TONBKO |
MOHOXPOMHBIH THKCETh. JTO OYeHb MaJIeHbKas IMOBEPXHOCTH oToOpakeHus. (He monaraiditech Ha TO, 9TO (YHKIHS
GetDeviceCaps coodumut Bam 3T10. Bee 3nauennss HORZSIZE, VERTSIZE, HORZRES, VERTRES, BITSPIXEL u
PLANES s hdcMem 6ynyT yCTaHOBJICHBI B 3HaUEHUS, CBSI3aHHBIC ¢ NCXOMHBIM Adc. Eciu Ob1 pynkius GetDeviceCaps B
JICHCTBUTEIHFHOCTH BO3BpAIlajia NCTHHHBIC 3HAUCHUS, CBA3aHHBIE C KOHTEKCTOM ITaMsTH, KOTJa OH OBLT BIIEPBHIE CO3/aH,
to mns wHaekcoB HORZRES, VERTRES, BITSPIXEL u PLANES »tu 3HaueHus Obuim Obl paBHBI 1.) Bam Hamo
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YBCIIMYUTH NOBCPXHOCTH OT06pa)K€HI/I$I KOHTEKCTa IMaMATH. DTO OCYHICCTBIISICTCA BI)IGOPOM OUTOBOTO 06pa3a B KOHTCKCT
IIaMsATH:

Sel ect hj ect (hdcMem hBi t map) ;

Tenepb noBepxHOCTh OTOOpaKkeHUs hdcMem MMeeT Te e MIUPUHY, BEICOTY W OPraHM3alMIO [[BETA, YTO M OMTOBBIH 00pas,
oIMCchIBaeMblil ABitmap. Ecnn Hayaao KOOpAMHAT OKHA M 00JIACTH BBIBOJA YCTAHOBJICHBI [0 YMOJIYAHUIO, TO JIOTHYECKAs
touka (0, 0) KOHTeKcTa TaMATH COOTBETCTBYET JIEBOMY BEpXHEMY YIily OMTOBOTO 00pasa.

Eciu OuTOBBIN 00pa3 yKe CONEPKHUT HEKOTOPOES M300paKCHHE, TO 3TO W300paKCHHUE CTAHOBUTCS YACTHIO MOBEPXHOCTH
OoTOOpaKeHHsT KOHTEeKcTa mamsaTH. JIroOble W3MEHeHWs OWTOBOTO oOpa3za (HampuMmep, C HCIOIb30BAHHUEM (YHKITUH
SetBitmapBits N1 yCTAaHOBKU JPYroro MaccUBa OMTOB B OMTOBOM 00pa3e) OTpa3sATCs Ha MOBEPXHOCTH oToOpakeHwus. Bee,
YTO BBl pUCyeTe€ B KOHTEKCTE MaMATH, HEMEIUICHHO OTpaxkaeTcs B OMTOBOM oOpase. Kopoue, OMTOBEII oOpaz — 3To
MOBEPXHOCTh OTOOPaKEHHST KOHTEKCTA MaMSITH.

Panee ObLIM pacCMOTPEHBI pa3IMIHbIE (PYHKIIUU IS CO3/IaHUsT OUTOBBIX 00pa3oB. BoT omHa u3 HUX:

hBi t rap = O eat eConpati bl eBi t rap(hdc, xWdth, yHeight);

Ecim hdc — 3T0 OOBIUHBIA ONMUCATENh KOHTEKCTa YCTPOMCTBA M JUCIDICS WM TNPUHTEPA, TO YHUCIO I[BETOBBIX
IUIOCKOCTEH W YHUCIO OWTOB Ha WHKCEIb CO3JaHHOTO OWTOBOro o00pa3a COBIAJacT C COOTBETCTBYHOIIUMHU
XapaKTepUCTHKaMH ycTporicTBa. OgHako, eciu hdc — 3TO omucarelh KOHTEKCTa MaMsATH (M B HEro elle He BRIOpaH

ouToBBIi 00pa3), To ¢pyakums CreateCompatibleBitmap Bo3BpamaeT MOHOXpPOMHBIM OUTOBBIN 00pa3 mmpuHOU xWidth u
BEICOTOH yHeight MKceen.

buroBeiii 06paz — o6wekt GDI. Panee B 3Tol TiaBe OBIJIO MOKa3aHO, Kak HCIOJB30BaTh (ByHKIMIO SelectObject mis
BHIOOpA TepheB, KUCTEH MM PETHOHOB B KOHTEKCT YCTPOMCTBa, a Jajee Mbl y3HAeM, KaK MPUMEHSATh 3Ty (YHKLIHUIO IUIs
BBIOOpa MIpH(Ta B KOHTEKCT ycTpoiicTBa. C momotmpo ¢hyHkmu SelectObject MOXKHO BBIOHpATh 3TH YeThipe 00bekTa GDI
B KOHTEKCT maMsTH. OHAKO, BBl HE MOXETE BHIOMpATh OMTOBEIN 00pa3 B OOBIYHBIN KOHTEKCT YCTPOWCTBA — TOJBKO B
KOHTEKCT ITaMsITH.

Korna 3aKOHYUTCA pa60Ta C KOHTCKCTOM IMIaMATH, €ro HAJ0 YAAJIUTh!:

Del et eDQ( hdcMen) ;

Hrak, BB MOXKeTe ckazath: "O4eHb xopornro. Ho MBI elie He penii mpooiieMy oToOpakeHus OMTOBOTO 00pas3a Ha dKpaHe.
Bce uto MBI caenan — Hay4HIIUCh BBIOMpATh €ro B KOHTEKCT namsti. Yto teneps?" Tenepb Mbl TODKHBI HAYIHTHCS KaK
MIePEHOCUTH OUTHI U3 OJTHOTO KOHTEKCTa yCTPOWCTBA B APYroM ¢ IOMONIbI0 GyHKIMHU BitBlt.

MowHasn cdyHkuums BitBlt

KowmmetorepHas rpaduka BKIOYaET B ceOsl MPOIEIypy 3alMCH THKCENeH Ha YyCTPOHCTBO OTOOpakeHMs. PaHee MBI yxke
paccMaTpuBaIl HEKOTOPBIE MyTH BBIIOIHEHUS 3TOHM 3aJadd, HO U1 OOJIBIINX M CIIOKHBIX MAaHHITYJIALMNA C MUKCEIIMH B
Windows ects Tonbpko dyakumu BitBlt, PatBlt u StretchBlt. BitBlt o3nadaet nepenoc 010koB outoB (bit block transfer).
Gynkuus BitBlt nepeHOCUT NHMKCENW, JAPYTMMHU CJIOBaMH, 3TO — YHHMBEpCasbHas pactpoBas (yHkuus (raster blaster).
Tepmun "transfer" He coBceM cIipaBeUIMB 10 OTHOUIEHHIO K (yHKuuH BitBlt. OHa nenaer Ooiblle, YeM IIPOCTO HEPEHOC
MIHKCENEH, — OHa OCYILECTBIISICT OJIHY U3 256 JIOTMYEeCKUX pacTpOBBIX ONepanui HaJ TpeMs HabopaMu MUKceseH.

PyHKumA PatBlt

PatBlt (pattern block transfer) — 3To mpocteiimas n3 Tpex blt-pynkiuii. OHa CyImECTBEHHO OTIWYAETCS OT (PYHKITUI
BitBIt u StretchBlt Tem, 4T0 MCHOJIB3YET TOJIBKO OJUH KOHTEKCT ycTpoiictBa. Ho mna Havana dynkuus PatBlt nopxoant
BIIOJTHE.

Panpiie ™Mbl yXe BCTpeHaluch C aTpHOyTOM KOHTEKCTa YCTPOWCTBA, Ha3bIBAEMBIM PEXKHUMOM PHCOBAHUS. JTOT aTpuOyT
MOXeT OBITh YCTaHOBICH B OJHO M3 16 3Ha4yeHMi, COOTBETCTBYIOLMX OWHapHOI pactpoBoii oneparmu (ROP2). Korna Bel
pHCyeTe JIMHUIO, PeKUM PUCOBAHHMS ONPEACISIET THIl JIOTHUECKON ollepanuy, KoTopyo Windows peannsyeT Haj NHUKCEIMH
repa W MHUKCEISIMH IPUEMHOTO KOHTEKCTa ycTpolcTBa. ®yHkims PatBlt moxoxxa Ha (YHKIMH PHUCOBAHWS JIMHUH C TeM
HCKITIOYEHHUEM, YTO OHA M3MEHSET COACPKMMOE MPSAMOYTONBHON 00JIACTH NPHEMHOTO KOHTEKCTa YCTPOICTBA, a HE TONBKO
ymuand. OHa BBITIOJHSET JIOTHUECKYIO OMEPAIINIO C MAKCEIIMU B 9TOM TPSMOYTOJbHUKE U B 1a0none (pattern). [1la6mon —
9TO TIpocTo Apyroe HazBanue kuctu (brush). [Tostomy dyHkums PatBlt ncnonb3yeT KACTh, BHIOPAHHYIO B JJaHHBIH MOMEHT B
KOHTEKCTE YCTpOMCTBA.

CunTakcuc Be3oBa pyHKIuu PatBlt TakoB:
Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, dwROP);

[apametpsr xDest, yDest, xWidth, yHeight 3amaioTcst B JIOTHYECKHX KoopawmHaTax. Jlormueckas touka (xDest, yDest)
3amaeT JIeBBIM BEpXHHUH yron mpsmoyroipHuKa. OH wmmeer mmpuHy xWidth m Bwicoty yHeight emmaunn. (Cmotpu
CIeyIOIni pas3zaen, o3ariaasieHubii "Koopaunater Blt", mis 6osiee moapoOHOTO ONPENeICHHS dTUX BEIMYHMH.) ITO U €CTh
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Ta MpSIMOYrojibHas 001acTh, KOTOPYI0 M3MeHseT GyHkuusa PatBlt. Jlorndeckas onepainusi, KOTOPYIO BBIITOJHSET (QyHKIMS
PatBlt Haj KUCTBIO U NIPUEMHBIM KOHTEKCTOM YCTPOMCTBA, olpezeisercs napamerpoM dwROP, IpeacTaBIsIOIIM COO0M
nBoitHoe ciioBo (32-OmtHoe menmoe) ROP koma. DTOT Kox HE WMEET OTHONIICHHWS HU K OJHOMY H3 KomoB ROP2,
UCTIONb3YEMBIX B PEXHUME PHCOBAHMS.

B Windows cymectByer 256 ROP2 komoB. OHH ompenesstoT BCEBO3MOKHBIEC JIOTHIeCKHe KOMOMHAIIMN MCXOIHOM (source)
obmacti otoOpaxkeHus, mpueMHo# (destination) obmactn oToOpakeHws u mabioHa (vwm kuctH). JlpaiiBep ycTpoicTBa Is
BHJICOMOHUTOPA TOJZICPKUBACT Bce 256 PacTPOBBIX OIEpaIlyid, MOCPEICTBOM HCIOJIb30BaHUs "kommmsTopa” (compiler)
TUTOB. DTOT KOMITWIATOP HCHONB3yeT 32-paspsmubiii ROP kom s renepanmy TOCIENOBAaTENBHOCTH MAITHHHBIX
WHCTPYKIUHA, PEaTH3YIOIIUX ATy JOTHIYCCKYIO ONCPAIMI0 HaJ MUKCEIISIMHU JTUCILUICS, & 3aTEM BBITIONHSCT 3TH HHCTPYKIIUU.
Crapuiee cioBo 32-paspsaHoro ROP koma — wymcno ot 0 go 255. Muajmiee ClIOBO — YHUCIO, KOTOPOE MOMOTaeT
KOMIIWJITOPY JpaiiBepa yCTpOMCTBa B TEHEpAIMKM MAIUHHBIX KOJOB JUIS 3TOM JOTMYECKOW omepaiuu. [ISTHaanaTh w3
9TUX 256 KOJI0B UMEIOT UMEHA.

Iockonbky dyHkIms PatBlt ncnionb3yeT TOIBKO MPUEMHBIH KOHTEKCT YCTPOMCTBA M IA0JIOH (M HE HUCIIONIB3YEeT MCXOIHBIH
KOHTEKCT YCTPOMCTBAa), OHa MOXXET PEaJM30BaTh TOJBKO MOAMHOXecTBO 3TUX 256 ROP komoB — 16 ROP konos,
WCTIONIB3YIOMIMX TOJIBKO TPUEMHBIM KOHTEKCT ycTpohcTBa M 1mabmoH. [TommepkuBaembie dyHkmmen PatBlt pacTpoBbie
oTiepalluy MPUBEACHBI HIDKe B Tabnmie. OOpaTuTe BHUMaHUE, YTO dTa Ta0JIMIla OYeHb ToX0oxa Ha Tabmuiry ROP2 komos.

[Ta6mon (Pattern (P)) 1 1 0 0  Bbynera ROP xon  Uwms
IIpuemnuk (Destination (D)) 1 0 1 0  omepamus
(Boolean
operation)
Pesynbratsr: (Results) 0 0 0 0 0 0x000042 BLACKNESS
0 0 0 1 ~P|D) 0x0500A9
0 0 1 0 ~P&D 0x0A0329
0 0 1 1 ~P 0x0F0001
0 1 0 0 P & ~D 0x500325
0 1 0 1 ~D 0x550009 DSTINVERT
0 1 1 0 PAD 0x5A0049  PATINVERT
0 1 1 1 ~P&D) 0x5FO0E9
1 0 0 0 P&D 0xA000C9
1 0 0 1 ~P "~ D) 0xA50065
1 0 1 0 D 0xAA0029
1 0 1 1 ~P|D 0xAF0229
1 1 0 0 P 0xF00021 PATCOPY
1 1 0 1 P|~D 0xF50225
1 1 1 0 P|D 0xFA0089
1 1 1 1 1 0xFF0062 WHITENESS

JI71st MOHOXPOMHOTO KOHTEKCTa yCTPOWCTBA OUT paBHBINA 1 COOTBETCTBYET OEIIOMY IMHKCEIO, a OUT paBHBIN ) — depHOMY
nukcenro. [lemMkoM YepHBIH WM METWMKOM OCNIbIi NMPUeMHHK M IMabjIoH — HauboJiee MPOCTOH MpUMep s Hadaisa
paccMmoTpeHus padotsl ¢hyHkun PatBlt. Hanpumep, eciti BBl BRI3BIBACTE:

Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, Ox5FO0ESL);

TO MPSMOYTOJIbHAS 00JacTh C BEPIIMHON B JOTHUECKOW Touke (xDest, yDest) u umerommas mmpuHy xWidth nukcenei u
BEICOTY yHeight mmkcened, OyaeT 3akpalleHa YEepHBIM I[BETOM, TOJBKO €CIM NPHUEMHHUK OBLT OENBIM M B KOHTEKCT
ycrpoiictBa Opita BeIOpaHa kucte WHITE BRUSH. B nportmBHOM ciydae mpueMHHK Oyner 3akpamieH OemsiM. KonedHo,
ke B MOHOXPOMHOM KOHTEKCTE YCTPOMCTBAa MPHEMHHK M KHUCTh MOTYT OBITh IOJYTOHOBBEIMH KOMOWHAITSAMH YEPHBIX U
OenpIx muKkcenel. B atom ciiyqae Windows BBITIONTHSIET JIOTHYECKYIO Ofepalio o npuHmmiy "pixel by pixel", ato moxer
MIPUBECTH K HEKOTOPBIM CTPaHHBIM pe3ynbraTaM. Hampumep, ecin npueMHuk ObL1 3akpaineH kuctbio GRAY BRUSH, u oHa
SBIISICTCSI TEKYILEH BEIOPAHHOM B KOHTEKCTE YCTPOWCTBA, TO:

Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, PATINVERT);

YCTaHOBUT NPUEMHHUK B YHCTO OcNplii WM B YHCTO I{CpHLII\/’I IBET, B 3aBUCUMOCTH OT TOTO, KaK ITMKCCIIM IIPUCMHHUKaA
COBIIAAYT C IMMUKCEIIAMHU HOJ'IyTOHOBOfI KHCTH.

IIBer mnobGammsier Oonbine cioxkHOCTeH. Windows OCYIIECTBIISCT OTACIBHYIO JIOTHUECKYIO OINEPAIHio I KaXIOu
[[BETOBOW IIOCKOCTH WJIM JUI1 KaXJA0ro Habopa OWTOB IBETa, B 3aBHCHMOCTH OT TOTO, KaK OpPraHM30BaHA MaMSTh
YCTpOMICTBa.

HeKOTOpLIe n3 4acTo yHOTpC6J'I$IeMI)IX CJIy4acB UCIIOJb30BaHUS q)yHKIII/II/I PatBlt MPUBCACHBI HUKC. Ecmm Bam H606XOHI/IMO
HapUuCoOBaTb ‘IepHLIﬁ IpAMOYTOJIbHUK, BbI BbI3BIBACTC!

Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, BLACKNESS);

Ecmu Bam HE0OX0IMMO HAPHCOBATh OCIIBIN MPSMOYTOJIBHUK, BB BRI3BIBACTE:
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Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, WH TENESS);

DOyHKIUSA:

Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, DSTI NVERT);

BCeraa MHBEpTHpyeT IBeT mnpsiMoyroibHuka. Eciam kucte WHITE BRUSH BeiOpaHa B KOHTEKCTE YCTpPOMCTBA, TO
GbyHKIHS:

Pat Bl t (hdc, xDest, yDest, xWdth, yHeight, PATI NVERT);

TAKKE€ MHBEPTUPYCT NPAMOYT'OJIbHUK.

Bcenomunre ynximio FillRect, 3aKkpallvBaroIIyto KUCTBIO IPSMOYTOIbHYIO 00J1aCTh:
Fi | | Rect (hdc, &rect, hBrush);

Crnenyrommii Ko SIBJISIETCS] SKBUBAICHTHBIM (pyHKIMM FillRect:

hBrush = Sel ect Obj ect (hdc, hBrush);

Pat Bl t (hdc, rect,left, rect.top,
rect.right —rect.left,
rect.bottom —rect.top, PATCOPY);

Sel ect bj ect (hdc, hBrush);

dakTHIeCKH, 3TO KO, ucroib3yemblii Windows aiist peanuzaun GyHkiun FillRect. Korna BBl BBI3bIBacTe QYHKITHIO:

I nvert Rect (hdc, &rect);

Windows TpaHcnupyer ee B QyHKIUIO:

Pat Bl t (hdc, rect,left, rect.top,
rect.right —rect.left,
rect.bottom —rect.top, DSTINVERT);

KoopauHatbl Bt

Korna onwmceiBancs cunrakcuc ynkuun PatBlt, ynomsiHynocs, uro Touka (xDest, yDest) 3apaeT BepXHUHA JICBBII yroi
MIPSIMOYTOJIEHHUKA, M 3TOT MPSIMOYTOJIBHUK MMeeT IUpHHY X Width u BeicoTy yHeight equnun. DTo HE COBCEM KOPPEKTHO.
Tonbko B dyakumsax GDI BitBlt, PatBit n StretchBlt norndeckue KOOPAMHATHI MPSIMOYTOJLHUKA 3aJaf0TCSI B TEPMUHAX
JIOTHYECKOW INMUPUHBI W BBICOTHI OTHOCHUTENLHO OIHOW BepmuHBL. Bcee apyrume ¢yakmmm GDI mist pucoBaHus,
HCTIONB3YIOMKE OTPAaHMYMBAIONINN MPSIMOYTOJBHUK, TPEOYIOT 3aJaHUs KOOpPAWHAT B TEPMHUHAX JICBOTO BEPXHETO H
MIpaBoOTO HIDKHETO yriioB. B pexxume orodpaxenns MM _TEXT ykasanHoe omucanue mapameTpoB GpyHknuu PatBlt BepHO.
OpnHako, I METPUIECKUX PEKUMOB 0TOOpaXkeHHsI — He BepHO. ECITi BB HCTIONB3yeTe MOJI0XKHUTENbHBIC 3HAaUeHUs X Width
u yHeight, To Touka ¢ koopauHatamu (xDest, yDest) nomkHa OBITH JIEBBIM HIDKHHM YTJIIOM IIPSIMOYTOJNbHUKA. Ecii BBI
XOTHTE, 4TOOBI TOuKa (xDest, yDest) Oblia JIEBbIM BEPXHUM YIJIOM NPSIMOYTOJIbHUKA, TO mapamerp yHeight noixeH ObITh
YCTaHOBJICH PaBHBIM BBICOTE NPSMOYTOJIHHUKA, B3SITOH CO 3HAKOM MHHYC.

Bornee TOYHO, TPSIMOYTONBHHK, C KOTOPBIM paboTaeT (yHKImsS PatBlt, uMeeT ITOTHYECKYIO0 WIMPHHY, 3a7aBacMyIo
a0CONIOTHBIM 3HauYcHWEM xWidth W JOTHYECKYI0 BBICOTY, 3aJaBacMyr0 a0CONIOTHBIM 3HaucHHeM yHeight. DTu nBa
mapaMeTpa MOTYT OBITh OTPHUIATEIEHBIMHU. [IpSAMOYTONBHUK OMpEneNseTcs IBYMS YIJIaMH, HMEIONIMMHU JIOTHYCCKHUE
koopauHatel (xDest, yDest) u (xDest + xWidth, yDest + yHeight). BepxHuii JIeBbIli yrojl NpsSMOYroJbHHUKa BCETAa
BKJIIOYAETCs B 00JIacTh, W3MeHseMyro ¢yHknmend ParBlt. TlpaBplii HWKHHH yrol — Bcerga 3a ee mpenenamu. B
3aBUCHUMOCTH OT PeKUMa O0TOOpakeHUsI M 3HAKOB TapamMeTpoB xWidth u yHeight 1eBbIM BEPXHUM YIJIOM MPSMOYTOJIBHAKA
MOJKET OBITh TOYKA:

(xDest, yDest)

WIH

(xDest, yDest + yHeight)

WA

(xDest + xWdth, yDest)

WA

(xDest + xWdth, yDest + yHeight)

Ecnu Bl ycranoBure pexum otobpaxkenusst MM_LOENGLISH u 3axotute ucnonb3oBath GyHKIu0 PatBlt, n3MEHSIONYI0
30HY KBaJIpaTHOT'O JIf0}iMa B JIEBOM BepXHEM yrily paboyeil 00JacTH, BBl MOXKETE HCIIOIb30BATh!

PatBl t (hdc, 0, 0, 100, -100, dwRCP);

nim
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PatBl t (hdc, 0, -100, 100, 100, dwRCP);
HIIN

Pat Bl t (hdc, 100, 0, -100, -100, dWROP);
HIIN

Pat Bl t (hdc, 100, -100, -100, 100, dwRCP);

[Mpocreiimmii myTh 3a1aTh NpaBUIbHBIC apameTpbl GyHKunU PatBlt — 310 yctanoBuTh xDest u yDest B IeBbIi BepXHUN
yroja NpsIMOYrojibHUMKa. Eciu Baml peXuM OTOOpasKeHWs OIpeAeseT KOOpAMHATY )y TaK, 4TO OHa BO3PacTaeT IpH
JBIDKCHUHM BBEPX, TO HCIIOJB3YHTE OTPHUIATENBHYIO BENMYMHY mapamerpa yHeight. Ecnu Bam pexxuM 0TOOpaKeHHS
orpeziessieT KOOPIMHATY X TaK, YTO OHA BO3PACTAET NPH JBW)KCHHUH BJIEBO (UTO IOYTH HE BCTPEUAETCS), TO UCIIOIb3YITE
OTpHIATENILHYIO BEJIMUMHY NapameTpa x Width.

MepeHoc 6uToB € nomolbio pyHKUMK BitBlt

B nexotopom cmeicie GyHkius BitBlt — 3To pacimpenHas ¢yHknus PatBlt. OHa aenaeT Bce To ke, 4To U PatBlt, a Takxke
BOBJICKAET BTOPOIl KOHTEKCT YCTPOICTBA B JIOTHUYECKYIO orneparuio. Hike nmpuBeieH CHHTaKCUC QYHKIHU:

BitBl t (hdcDest, xDest, yDest, xWdth, yHeight, hdcSrc, xSrc, ySrc, dwROP);

BeoB ¢yHkmmm BitBlt mMomudunupyer TPUEMHBIM KOHTEKCT YCTpoicTBa (ero ommcatens hdcDst) B pamkax
MPSMOYTOJIbHUKA, 3aJaHHOTO JIOTHYecKoi Toukoil (xDesr, yDest) n mapamerpamu xWidth n yHeight, 3anaHHBIMH B
JIOTUYECKUX eIUHUIIAaX. DTH MapamMeTpbl ONPEeISIIOT IPSMOYTOJIBHUK B COOTBETCTBHHU C TEM, KaK OMUCAHO B MPEIBbIAYIEM
paznene. @ynkiwms BitBlt Takke UCTIONB3YET MPIMOYTOIbHUK M3 KOHTEKCTa YCTPOWCTBA UCTOYHHKA (OIMHCATEIh KOHTEKCTa
hdcSrc). DTOT MPAMOYTONIBHUK HAYMHACTCS B JIOTHYECKOU Touke (xSrc, ySrc) u umeeT mupuny xWidth JTOTHIECKUX €TUHHII
¥ BbICOTY yHeight TOTHYeCKUX MHHUII.

Oyuakuust BitBlt oCyIecTBISIET JOTHYECKYIO OIEpPAIMI0 HaJl TpPeMsl 3JEMEHTAaMH: KHCTHIO, BBIODAaHHOH B KOHTEKCTE
YCTpOMCTBA MPUEMHHKA, MUKCEIIMU IPSIMOYTOJIbHUKA B KOHTEKCTE YCTPONUCTBA UCTOYHUKA U MHUKCEISIMU MPSIMOYTOJIbHUKA
B KOHTEKCTE YCTpOMCTBa NpUEMHHUKA. Pe3ympTaT 3aHOCUTCA B MPSIMOYTOJIBHUK IPUEMHOTO KOHTEKCTa ycTpoiicTBa. Brl
MOXETe HCIONIB30BaTh 000l 3 256 ROP konoB B kauectBe mapamerpa dwROP ¢ynxumu BitBlt. Ilatnaguate ROP
KOJIOB, IMEIOIIIX UMEHA, IPUBEJICHBI B CIIEAYIOIIECH Ta0ue.

[Ta6mon: (Pattern) (P) 11110000 Bynesa ROP xon Nms

Hcrounuk: (Source) (S) 11001100 orieparus

ITpuemnunk: (Destination) (D) 10101010

Pesynbrar: (Result) 00000000 0 0x000042 BLACKNESS
00010001 ~(S|D) 0x1100A6  NOTSRCERASE
00110011 ~S 0x330008 NOTSRCCOPY
01000100 S&~D 0x440328 SRCERASE
01010101 ~D 0x550009 DSTINVERT
01011010 P"D 0x5A0049 PATINVERT
01100110 SAD 0x660046 SRCINVERT
10001000 S&D 0x8800C6 SRCAND
10111011 ~S|D 0xBB0226 MERGEPAINT
11000000 P&S 0xCO000CA  MERGECOPY
11001100 S 0xCC0020 SRCCOPY
11101110 SD 0xEE0086 SRCPAINT
11110000 P 0xF00021 PATCOPY
11111011 P~S|D 0xFBOA09 PATPAINT
11111111 1 0xFF0062 WHITENESS

OOpaTtnTe BHUMaHHE Ha DPAOBl U3 BOCBMH HYyNEH M BOCBMH EIWHHI], KOTOpPBIC SBISIOTCA PE3YNbTaTaMU JIOTHIECKUX
omnepanuii. J[By3Ha4HOE MIECTHAMIATHPUIHOE YHCIIO, COOTBETCTBYIOIIEE dTUM OWTaM, ecTh cTapiiee cioBo ROP kona.
Ecmu MBI MOXeM co311aTh TaOIUITy pe3yJbTaToOB JJIS T€X MA0JIOHOB, HICTOYHUKOB U MPUEMHHUKOB, KOTOPBIE HAM HY)XHBI, TO
MBI MOkeM Jjierko omnpenenuth ROP xox m3 tabmuubr ROP komoB B pasnmene "References" makera Microsoft Developer
Studio. Ms1 cnmemaem 3to mo3mHee. Ecimm BBl mcmonb3yeTe onuH u3 16-th ROP k0m0B, MpUBENECHHBIX B MPEABIAYIICH
Tabnuie, To MOKHO paboTats ¢ ¢yHKIMEH PatBlt BMecTo BitBlt, TOCKONbKY BBl HE 0OpaliaeTech K KOHTEKCTY YCTPOMCTBA
HCTOYHHKA.

Br1 Moxere caenats Tak, uto hdcSrc u hdcDst OyayT ONMCHIBATH OJUH M TOT JK€ KOHTEKCT YCTpPOHCTBa. B ATOM Cityuae
(hyHKUUS BitBlt BHITOTHIET JIOTHYCCKYIO OMCPAIMIO HAJ MPUEMHBIM MPSIMOYTOJIBHUKOM, UCXOIHBIM MPSMOYTOJHHUKOM H
TEKyIIeH KUCTHIO, BEIOPAHHOW B KOHTEKCTE ycTpohcTBa. OJHAKO, CYIIECTBYET HEKOTOpas JOJS PUCKA TPU BBITOTHCHUU
ATOW OMEpaluy ¢ KOHTEKCTOM yCTpoWcTBa pabodueid oOsacTi. Ecim 4acTh MCXOTHOTO MPSAMOYTOJIbHHUKA 3aKpPhITa JIPYTHM
okHOM, To Windows OyIeT HCIONb30BaTh MAKCETN JTOTO OKHA Kak McXoaHble. Windows HHYEro He 3HAeT O TOM, UYTO
KaKoe-JTM00 OKHO 3aKpBIBAaeT 4acTh pabodeii 00JacTH Ballero OKHa.
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Tem He MeHee, mpuMepbl (QyHKIMU BitBlt, UCTIONB3YyIOUICH OMUH W TOT € KOHTEKCT YCTPOMCTBA JJIS MCTOYHUKA H
MIPUEMHHKA, IPOCTHI JJIsl TOHHUMAaHHUSL.

DOyHKIUSA:
BitBlt(hdc, 100, 0, 50, 100, hdc, 0, 0, SROCCPY);

KOIHMPYET MPSAMOYTOJIbHHUK C BEpPIIUHOMN B Joruueckoi Touke (0, 0), mmpunoit 50 u BeicoToit 100 JIOrMYecKuX CAWHUIL B
NIPSIMOYTOJIEHYIO 00J1aCTh C BEpLIMHOM B jtoruueckoii Touke (100,0).

®PyHkuua DrawBitmap

Oynknus BitBlt nanbonee 3ppexTuBHa pH paboTe ¢ OUTOBBIMH 00pa3aMu, KOTOPhIE BHIOPAHBI B KOHTEKCT mamstH. Korma
BBl BBINOJIHsIETE MepeHoc Oiioka 6utoB (bit block transfer) u3 koHTEKCTa MamMsATH B KOHTEKCT YCTPOWCTBA Bameld paboueid
o0Osacti, OUTOBBIN 00pa3, BHIOPAHHBIM B KOHTEKCTE IAMSTH IIEPEHOCUTCS B Ballly pabouyio 00J1acTh.

Panee ynomunanace runorerndeckas QyHkuus DrawBitmap, koTopas BbIBOAMIAa Obl OMTOBBIA 00pa3 Ha IOBEPXHOCTH
otoOpaxenns. Takas GyHKUUS JOIDKHA UMETh CIIETYIOIINH CHHTAKCHUC:

Dr awBi t map(hdc, hBitmap, xStart, yStart);

Bru1o obemano, 4To MbI ee HanuieM. BoT ona:

voi d DrawBi t map(HDC hdc, HBI TMAP hBitmap, int xStart, int yStart)

{
BI TMAP bm

HDC hdchMem

DWORD dwSi ze;

PO NT ptSize, ptOg;

hdcMem = O eat eConpat i bl eDC( hdc) ;

Sel ect hj ect (hdcMem hBi t map) ;

Set MapMode( hdcMem Get MapMode( hdc) ) ;

Get Obj ect (hBi t map, si zeof (Bl TMAP), (LPVA D) &bnj;

pt Si ze.x = bm bmN dt h;

pt Si ze.y = bm bntei ght;

DPt oLP( hdc, &ptSize, 1);

ptOrg.x = 0;

ptag.y = 0;

DPt oLP(hdcMem &ptOrg, 1);

BitBlt(
hdc, xStart, yStart, ptSize.x, ptSize.y,
hdcMem ptOrg.x, ptOrg.y, SRCOOPY

)

Del et eDQ( hdcMen) ;

}

3/1ecy IpeAnonaraeTcs, 4T0 Bbl HE XOTUTE PACTATHBATh WM CXXHMATh BBICOTY WIM IIMPHHY OMTOBOro oOpasa. Takmm
obOpa3om, ecnu Bam OWUTOBBIN 00pa3 mMmeer mupuHy 100 MUKCeNeid, TO BBl CMOXKETE C €ro MOMOIIBI0 3aKPHITh JIFO00M
MIPSAMOYTOJIBHUK, UMetonTui mupuHy 100 nukceneil, He3aBUCHUMO OT PEXKUMa 0TOOPaKESHHS.

Oyukiws DrawBitmap cHadalla co31aeT KOHTEKCT MaMsATH, UCHonb3ys ¢yHkiuio CreateCompatibleDC, 3aTeM BBIOMpaeT B
Hero OWTOBBIM 00pa3 ¢ ucmoib3oBanueM QyHKIMU SelectObject. PexxuM 0TOOpaskeHHsST KOHTEKCTA MaMSATH YCTaHABIIMBACTCS
TaKuM ke, Kak peKAM OTOOpaKeHHsT KOHTEKCTa YCTPOWCTBA BbIBOAA. I1ockonbKy QyHKIWMS BitBlt paboTaeT ¢ JOrHIeCKUMHU
KOOPIMHATAMH ¥ JIOTHYECKUMH Pa3MepaMI, W YUUTHIBAs TO, YTO BBl HE MPEIOJiaraeTe PacTATHBATh MM CKUMATh OUTOBBII
oOpa3, mnapamerpel xWidth w yHeight &yakuum BitBlf n1OMKHBI WMETh 3HA4E€HHMS B JIOTMUECKMX KOOPIHMHATAX,
COOTBETCTBYIOLIMX pa3MepaM OHMTOBOro oOpasa B ¢usmuecknx koopauHartax. Ilostomy, ¢yukuus DrawBitmap onpenenser
pa3mMepsl 6uToBoro obpasa, ucnons3ys gynkuuto GetObject, n co3naer ctpykrypy POINT st coxpaneHus B Hell IIMPHUHBI U
BBICOTHL. 3aTeM OHa NpeoOpa3yeT 3Ty TOYKY B JIOTHYECKHE KOOPAWHATHL. AHAIOTWYHBIC NEHCTBHS OCYLIECTBISIOTCS M B
OTHOILICHNHN Hayaja KoopJuHaT 6utoBoro oopasza — toukH (0, 0) B KoopauHaTaX yCTpOHCTBA.

OOpatuTe BHUMaHUE, YTO HEC UMEET HUKAKOTO 3HAYCHMUS, KaKas KUCTh BRIOpaHa B IPUEMHOM KOHTEKCTE YCTpOMCTBa (hdc),
nockosbKy pexuM SRCCOPY He ncmoib3yeT KUCTb.

Ucnonb3oBaHue apyrux ROP kogoB

SRCCOPY — camoe 9acto BcTpewaromieecs 3HaueHue mapameTpa dwROP dyHkiun BitBlt. Bam Oyner TpyaHO HaWTH
TIPUMEPHI HCTTONIb30BaHus Apyrux 255 ROP kopos. IToaTomy 3mech OyneT moka3aHo HECKOJIBKO MPUMEPOB, B KOTOPHIX
ucnonb3ytotes apyrue ROP xonbr.

ITepBrIii pUMep: MyCTh ¥ BaC €CTh MOHOXPOMHBINM OMTOBBIA 00pa3, KOTOPHIN BBl XOTUTE MEPEHECTH HA dKpaH. [Ipu 3ToMm,
BBl XOTUTE O0TOOpa3uTh OMTOBEIH 00pa3 Tak, 4ToObI yepHble (0) OMTHI HEe OKa3bIBAIM BIMSHUS Ha TEKyIIEE COJICpKaHHE
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paboueii obmactu. Bonee Toro, Bel XxoTUTE, 4TO0OBI /Ui BeeX Oenbix (1) OuToB pabodas 00JIACTh 3aKpaIIUBAIACH KHCTHIO,
BO3MOXKHO I[BETHOM, co3fanHom ¢yukiuen CreateSolidBrush. Kak 3To cnenats?

IIpennonaraercs, yTo BB paboTaere B pexkume otoopakennss MM TEXT, u uTo BBl XOTUTE OTOOpa3HTh OMTOBBIN 00pa3s,
Ha4WHAs B Touke (xStart, yStart) Bamiei pabodeit obmacTu. Y Bac Takke €CTh OIMHUCATENb MOHOXPOMHOTO OUTOBOTO 00pasa
(hBitmap) u onmcarenb MBETHOM KUCTH (ABrush). Bel Taxke 3HaeTe MMUPUHY U BBICOTY OMTOBOTO 00pa3a, M OHU XPAHSTCS B
nepemerHoit bm ctpykTypsl BITMAP. BoT ko1 mporpamMmsr:

hdcMem = O eat eConpat i bl eDC( hdc) ;

Sel ect bj ect (hdcMem hBi t map) ;

hBrush = Sel ect bj ect (hdc, hBrush);

BitBlt(hdc, xStart, yStart, bm bmNdth, bm bnHeight, hdcMem 0, 0, OxE20746L);
Sel ect bj ect (hdc, hBrush);

Del et eDC( hdchem) ;

OyHknusa BitBlt BHIMONHIET JIOTHYECKYIO OIEpaIMi0 HaJ MPHEMHBIM KOHTEKCTOM YCTpoicTBa (hdc), WCXOIHBIM
KOHTEKCTOM ycTpoucTBa (hdcMem) M KUCTBIO, BBIOPAHHON B MPUEMHOM KOHTEKCTE yCTpoiicTBa. BBI co3laeTe KOHTEKCT
maMmsITH, BEIOUpacTe B HEro OMTOBBIN 00pa3, BhIOMpacTE BETHYIO KHCTh B KOHTEKCT YCTPOWCTBA Ballieil pabouel odnacTy,
W BbI3bIBacTe BitBlt. 3aTeM BbI BHIOMpaETE UCXOHYIO KUCTh B KOHTEKCT YCTPOMCTBA BAILICTO AUCIUICS M YAAIICTE KOHTCKCT
MaMSTH.

Ocranock 00bsicHuTh 3HaueHne ROP kona 0xE20746 npuBeaeHHOro (parMeHTa mporpaMmbl. ITOT Ko 3agaeT Windows
BBINOJIHEHUE CIIEAYIOLIEH T0rudecKkoil onepamnuu:

((Destination ~ Pattern) & Source) ™ Destination

Ecmu onste HEMoOHITHO, TOMPOOY#TE pa300paThCs B CICIYIOMICM:

Pattern: 1 1 1 1 0 0 0 0
Source: 1 1 0 0 1 1 0 0
Destination: 1 0 1 0 1 0 1 0
Result: ? ? ? ? ? ? ? ?

JIi1st kaxmoro 4epHoro 0MTa OMTOBOTO 00pasa (KOTOPHIH OyeT BHIOpaH B MCXOIHBIN KOHTEKCT MaMsITH), BBl XOTHUTE, YTOOBI
MPUEMHBI KOHTEKCT YCTPOMCTBa OCTaBalics HEM3MEHHBIM. JTO O3HA4YaeT, YTo Besze, rae Source paBeH 0, Bbl XOTHTE,
gToObI Result paBasuics Destination:

Pattern: 1 1 1 1 0 0 0 0
Source: 1 1 0 0 1 1 0 0
Destination: 1 0 1 0 1 0 1 0
Result: ? ? 1 0 ? ? 1 0

Iongena caenano. Temeps mast Kaxaoro Oenmoro Outa OUTOBOTO 0OOpa3a BBl XOTUTE, YTOOBI TMPUEMHBIH KOHTEKCT
3akpamuBaics madiaoHoM. Kucth, BEIOpaHHast BAMH B IIPUEMHBIA KOHTEKCT YCTPOWCTBAa — 3T0 madiaoH. Takum oOpazom,
Be3Jie Tie Source paBeH 1, BBl XoTHTe, 4T0OBI Result paBusuics Pattern:

Pattern: 1 1 1 1 0 0 0 0
Source: 1 1 0 0 1 1 0 0
Destination: 1 0 1 0 1 0 1 0
Result: 1 1 1 0 0 0 1 0

Ot0 o3Hauaer, uro crapuiee cinoBo ROP kona pasusercs 0XE2. Ber Moxere 3armssnyTs B Tabmuiyy ROP konoB makera
Microsoft Developer Studio n 06HapyxuTh, uTo nosHbI ROP kox paBen 0xE20746.

Ecnu oOHapyxuTcsi, 4TO BBl IleperyTaiy Oesble 1 YepHble OMTHI IPH CO3/1aHUM OUTOBOTO 00pasa, TO 3TO JIETKO HUCIIPABUTH,
UCTIONB3YS IPYTYIO JOTMYECKYIO OIEepalIIo:

Pattern: 1 1 1 1 0 0 0 0
Source: 1 1 0 0 1 1 0 0
Destination: 1 0 1 0 1 0 1 0
Result: 1 0 1 1 1 0 0 0

Teneps crapmee cioBo ROP xoma paBHo 0xBS, a Bech ROP kox paBern 0xB8074A, 94TO COOTBETCTBYET JIOTHYECKOM
oreparuu:

((Destination ™~ Pattern) & Source) ™ Pattern

Tenepr BTOpOl mpuMep: BBl MOXETE€ 3aMETHTh, YTO 3HAYKH M KypCOpBI COCTOST W3 JBYX OHTOBBIX 00pa3oB.
Wcnonp3oBanue AByX OWTOBBIX 00pa3oB MO3BOJSIET 3THM OOBEKTaM OBITH NPO3PAYHBIMHA WM HHBEPTHPOBATH IIBET
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3aKpbIBAEMBIX UMHU (h)PArMEHTOB 3KpaHa. J[1si MOHOXPOMHOTO 3HAYKA WM Kypcopa, 3TH JBa OUTOBBIX 00pa3a KOIUPYIOTCS
CICAYIOLIAM 00pa3oM:

Bitmap1: 0 0 1 1

Bitmap2: 0 1 0 1

Result: Yepusiii benbrit IBer WNuBepcHbIit
JKpaHa IIBET dKpaHa

Windows BeiOupaet 6uToBBIi 00pa3 Bitmapl B koHTEeKCT maMsTi ¥ ucnonb3yet ¢ynkmuto BitBlt ¢ ROP koqom SRCAND
JUTS TIepeHoca OUTOBOrO 00pa3a Ha FkpaH. ITOT ROP ko COOTBETCTBYET JIOTHYCCKON OMICPAITHH:

Destination & Source
OnHa coxpassieT HEM3MEHHBIMU OWTHI MIPHUEMHHKA, COOTBETCTBYIOIINE €IMHUYHBIM OutaM Bitmapl, u ycraHaBiuBaer B 0

OWTBHI, COOTBETCTBYIOIIME HYyJeBbIM Outram Bitmapl. 3atem Windows BwIOMpaeT Bitmap2 B KOHTEKCT YCTpOWCTBA H
ucnons3yeT Gynkiuio BitBlt ¢ mapametrpom SRCINVERT. Jlornueckas ormepariysi TakoBa:

Destination » Source

JanHast omepanus COXpaHsIeT HEHM3MCHHBIMH OWTBHI IPHEMHHKA, COOTBETCTBYIOUIME HYJICBBIM Outam Bitmap2, wu
HHBEPTHPYET OUTHI, COOTBETCTBYIOIINE €IMHUIHBIM OuTam Bitmap2.

BarnsauTe Ha TIepBBIM W BTOpOU cTonOmbl Tabmumpl: Bitmapl u SRCAND nemator OuThl 4depHbIMH, a Bitmap2 wu
SRCINVERT wuHBepTHpPYIOT BBIOpaHHBIC OWUTBHI B OCNBIH IBET. DTH ONEpaliil YCTaHABIUBAIOT OENbie W YepHBIC OWTHI,
KOTOpBIE COCTaBJISIOT 3HAYOK W Kypcop. Termeph MOCMOTPHUTE Ha TPETHH W YETBEPTHIM CTOJOIBI Tabmuipl: Bitmapl u
SRCAND coxpanstor maucrieii Hem3mMeHHbIM, a Bitmap2 u SRCINVERT uHBepTHPYIOT I[BE€Ta YKa3aHHBIX OUTOB. DTH
OTIepany JeNal0T 3HAYKU U KypCOPHI IIPO3PAYHBIMHU MITH TTO3BOJISIOT HHBEPTHUPOBATH I[BET 3aKPBIBAEMON 00JIACTH HKpaHa.

Jpyroii nmpumep TBopueckoro ucnonb3oBaHusi ROP konoB nmpuBOAWTCS Janee B JTOHM INaBe NPH OMHMCAaHWUHM (DYHKIMH
GrayString.

[JononHutenbHble CBeAEHUS1 O KOHTEKCTe NaMATH

MbI UCIIOIB30BaIM KOHTEKCT MaMSITH I Nepeiauyd CYIIECTBYIOIIMX OWUTOBBIX 00pa3oB Ha dKpaH. Bel Moxere Takxe
UCIIONIb30BaTh KOHTEKCT MaMsATH /I PUCOBaHUS Ha IOBEPXHOCTH OuTOBOro oOpasa. MbI cpemaeM 3TO B Iporpamme
GRAFMENU B rnase 10. Bo-nepBbIX, BBl CTPOUTE KOHTEKCT MaMSATH:

hdcMem = O eat eConpat i bl eDC( hdc) ;

3aTeM BbI co3maeTe OMTOBBEIM 00pa3 jkemaeMoro pazMepa. Eciii BB XOTHUTE CO3/1aTh MOHOXPOMHBIM OMTOBBIM 00pa3, ero
MOJKHO CJIeJIaTh COBMECTUMBIM C hdcMem:

hBi t map = O eat eConpat i bl eBi t map(hdcMem xWdth, yHeight);

Jlist cozmanus OUTOBOTO 00pasa ¢ TaKoW e OpraHu3alred IBETOB, KaK M Y BUACOTEPMHHANA, CIeNaliTe OMTOBBIA 00pa3
COBMECTHMEIM ¢ hdc:

hBi t rap = O eat eConpati bl eBi t map(hdc, xWdth, yHeight);
Tenepb Bbl MOXXECTEC BI)I6paTL 6I/ITOBI)II71 06pa3 B KOHTCKCT IIaMsATH:

Sel ect bj ect (hdcMem hBi t map) ;

A 3areM BBl MOXXETE€ PHCOBaThH B OTOM KOHTEKCTE MaMATH (T. €. Ha MOBEPXHOCTH OWMTOBOrO 0Opasza), MCIOIB3yS BCE
¢ynxumu GDI, paccmoTpenHble B 3T0# raBe. Korna Bbl BHepBble co3faeTe OUTOBBIM 00pa3, OH COJCPXKHUT CilydaiHble
6utsl. [osToMy ecth cMbici Hauyatk ¢ ucnonb3oBanus Gynkiun PatBlt ¢ ROP komom WHITENESS nnin BLACKNESS
JUIsL cTHpaHust (POHA KOHTEKCTa MaMsITH.

Korpa BbI 3aKOHYHTE pUCOBAHHUE B KOHTEKCTE MAMSITHU, POCTO YIATUTE €ro:
Del et eDC( hdcMen) ;
Teneps OUTOBBIN 00pa3 OymeT coaepKaTh BCe, YTO BbI HAPUCOBAJIH, ITOKA OH OB BBIOPaH B KOHTEKCT MaMSITH.

IMporpamma SCRAMBLE, noxasannas Ha puc. 4.26, odens "rpyOas”, u He ciienoBano Obl Moka3biBaTh ee BaM. Ho ona
UCIIONIB3YeT KOHTEKCT IaMsTH, KaKk BPEMEHHbIH Oydep mist onepauuii BitBlt, MEHSIOIMX MeCTaMU COIEPKUMOE JBYX
NIPSIMOYTOJIEHBIX ()ParMEHTOB IKpaHa.

SCRAMBLE.MAK

scranbl e. exe : scranbl e. obj
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$(LINKER) $( QU FLAGS) - QUT: scranbl e. EXE scranbl e. obj

scranbl e. obj : scranble.c
$(C0) $(CFLAGS) scranble.c

SCRAMBLE.C

SCRAMBLE. C -- Scranbl e(and Unscranbl e) Screen
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <stdlib. h>
#def i ne NUM 200

LRESULT CALLBACK WhdProc( HWAD, U NT, WPARAM LPARAM ;

$( QU LI BS)

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,

PSTR szOndLi ne, int i GhdShow)

{

static int i Keep [NUM[4];

HDC hdc, hdchMem

int cX, Ccy;

HBI TMAP hBi t map;

int i, j, x1, y1, x2, y2;

i f (LockW ndowUpdat e( Get Deskt opW ndow() ) )
{
hdc = OreateDQ(" Dl SPLAY", NULL, NULL, NULL);
hdcMem = O eat eConpat i bl eDC( hdc) ;
cx = CetSystemvetrics(SM CXSCREEN) / 10;
cy = CGetSystemvetrics(SM CYSCREEN) / 10;
hBi t map = O eat eConpati bl eBi t map(hdc, cx, cy);

Sel ect oj ect (hdcMem hBi t nap) ;
srand((int) GetQurrentTine());

for(i =0; i < 2; i++)
for(j =0; j <NM j++)

{

if(i ==0)
{
iKeep [j] [0] = x1 = cx *(rand()
iKeep [j] [1] =yl = cy *(rand()
iKeep [j] [2] = x2 = cx *(rand()
iKeep [j] [3] =y2 =cy *(rand()
}

el se
{
x1 = iKeep [NUM- 1 - j] [O];
yl = iKeep [NM- 1 - j] [1];
X2 = iKeep [NUM- 1 - j] [2];
y2 = iKeep [NM- 1 - j] [3];
}

BitBl t(hdcMem 0, 0, cx, cy, hdc, x1, yl, SRCOOPY);
BitBl t(hdc, x1, yl1, cx, cy, hdc, x2, y2, SRCOOPY);
BitBl t(hdc, x2, y2, cx, cy, hdcMem 0, 0, SRCCOPY);

Sl eep(10);
}

Del et eDQ( hdcMen) ;

% 10) ;
% 10) ;
% 10) ;
% 10) ;
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Del et eDC( hdc) ;
Del et eChj ect (hBi t map) ;

LockW ndowUpdat e( NULL) ;
}

return FALSE,
}
Puc. 4.26 TIporpamma SCRAMBLE

B nporpamme SCRAMBLE Her okonHO# mpornienypsl. B ¢yHkunu WinMain oHa moiiydaeT KOHTEKCT YCTPOMCTBA IS
BCETo0 dKpaHa:

hdc = OreateDQ("D SPLAY", NULL, NULL, NULL);

a TAK)KC KOHTCKCT IaMSATH:

hdcMem = O eat eConpat i bl eDC( hdc) ;

3areM OHa ompejenseT pa3Mepsl 3KpaHa U AenuT ux Ha 10:

xSi ze = Get Systemvetri cs(SM CXSCREEN) / 10;
ySi ze = Get Systenmietri cs(SM CYSCREEN) / 10;

[Iporpamma UCHONB3YET 3TH Pa3MePsI s CO3AaHus OUTOBOrO 00pasa:
hBi t map = O eat eConpat i bl eBi t map(hdc, xSize, ySize);

1 BBIOMPAET €ro B KOHTEKCT MaMATH:

Sel ect hj ect (hdcMem hBi t map) ;

Ucnonw3yst dyskumo rand s3sika C, nporpamma SCRAMBLE ¢opMupyer yersipe cily4ailHbIX BEJIWYWHBI, KpaTHbIC
3HaueHusM xSize u ySize:

x1 = xSize *(rand() % 10);
yl = ySize *(rand() % 10);
x2 = xSize *(rand() % 10);
y2 = ySize *(rand() % 10);

[Iporpamma MeHsieT MeCTaMHu JBa HPSMOYTOJIbHBIX OJIOKa AMCIUIes, UCTOJb3ysl Tpu QyHkuuu BitBlt. TlepBas xonupyer
MIPSAMOYTOJIBHUK C BEPIIMHOM B TOUKe (x/, y/) B KOHTEKCT TaMSITH:

BitBlt (hdcMem 0, 0, xSize, ySize, hdc, x1, yl, SRCCOPY);

Bropast konupyeT npsMOYyTroJIbHUK C BEPIIMHON B TOUKE (X2, y2) B IPSMOYTOJIbHYIO 00J1aCTh C BEpPLUIMHOM B TOUKe (x/, y1):
BitBIt(hdc, x1, yl, xSize, ySize, hdc, x2, y2, SRCOOPY);

TpeTbs KOMUPyET NPSIMOYTOJIEHUK U3 KOHTEKCTA IIaMSITH B IIPSIMOYTOJIBHYIO 001aCTh C BEPIIMHON B TOUKE (x2, ¥2):
BitBlt(hdc, x2, y2, xSize, ySize, hdcMem 0, 0, SRCCOPY);

OrtoT mporecc d3HGEKTHBHO MEHSET MECTaMH COJIECP)KHMOE JBYX NMpsAMOyTobHUKOB Ha auciuiee. SCRAMBLE nenaer sto
200 pa3, 9TO0 MOXET TPHBECTH K TOJHOMY Oecropsiky Ha 3kpaHe. Ho 3Toro He MpoOHMCXOAWT, TOTOMY YTO MpOrpamma
SCRAMBLE otcnexxuBaer CBOM ISHCTBHS, U TIEpe]] 3aBEPIISHUEM BOCCTAHABIMBAET DKPAH.

Bbl MOXeTe TakKe HCIOIb30BaTh KOHTEKCT MaMSATH JJISI KOIMMPOBAHUS CONEPKUMOTO OIHOTO OWTOBOTO OOpasa B JPYrou.
[penmonoxuM, BBl XOTUTE CO3IaTh OWUTOBBIN 00pa3, COMCPIKAIIUIA TOJNBKO JICBBIA BEPXHHUH KBAJPAHT JPYroro OUTOBOTO
obpa3a. Ecnu ucxoHei OUTOBEIA 00pa3 UMeeT ommucaTenb /ABitmap, TO BB MOXKETE CKOIMPOBATH €T0 Pa3MEpPhl B CTPYKTYPY
Tuna BITMAP:

Get Obj ect (hBi t map, sizeof (Bl TMAP), (LPVA D) &bnj;

1 CO3/1aTh HOBBIM HEMHHUIINATM3UPOBAHHBIN OUTOBBINM 00pa3 pa3MepoM B OJIHY YETBEPTh UCXOIHOTO:

hBi t mrap2 = Oreat eBi t map(bm bmNdth / 2, bmbntHeight / 2, bm bnPl anes, bm bnBi t sPi xel , NULL);
Tenepb CO31al0TCs IBA KOHTCKCTA IIaMATU U B HUX BI)IGI/Ipa}OTCH I/ICXOI[HLIfI U HOBBII OUTOBEIE 06pa3I)IZ

hdcMenl = O eat eConpat i bl eDC( hdc) ;
hdcMen2 = O eat eConpat i bl eDC( hdc) ;

Sel ect (bj ect (hdcMem, hBit map);
Sel ect hj ect (hdcMen®2, hBit map2);

Tenepb KonmupyeMm JeBbIid BEPXHHUI KBaJpaHT IIEPBOTr0 OUTOBOTO 00pa3a BO BTOPOIi:
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BitBlt (hdcMen2, 0, O, bmbmNdth / 2, bmbnHeight / 2, hdcMenl, 0, 0, SRCCCOPY);
Bce cnenano, kpome 04MCTKU:

Del et eDC( hdchent) ;
Del et eDC( hdcMen®) ;
Del et eChj ect (hBi t map) ;

Mpeobpa3oBaHuA LBETOB

Ecnm npuemMHBIN 1 UCXOTHBIA KOHTEKCTHI YCTPONCTBA B GYHKIMHK BitBlt IMEIOT pa3InIHbBIE IIBETOBBIE XapaKTEPUCTUKH, TO
omnepaimonHas cucreMa Windows noibkHAa TpeoOpazoBaTh OWTOBBIH 00pa3 M3 OAHOTO IBETOBOTO (hopmara B IPYTOil.
Haunyummii pe3yapTat npeoOpa3oBaHus TOCTHTACTCS B CIIydae, €CJIM UCXOAHBINH OMTOBBINA 00pa3 MOHOXpPOMHEIN. Windows
WCTIONB3YeT aTpUOYTHI I[BETa TEKCTa U (pOHA MPUEMHOT0 KOHTEKCTa yCTPOIicTBA sl TpeoOpa3oBaHus:

Momnoxpomusiii DC (McTounuk) IIBetHo#t DC (ITpuemMHUK)
0 (YepHbrit) LBet Tekcra (10 YMOTYAHUIO YEPHBIN)
1 (beunprit) LBer ¢doHa (10 yMoTgaHHIO OEIbIiT)

Kpowme toro, arpudyT 1Beta hona ucronb3yercss Windows Juis 3amoyiHeHHS TPOOETIOB B TOUCYHBIX U IITPUXOBBIX JIMHUSX,
a TaKkKe MEXIy HITPHUXaMH B IITPUXOBBIX KHUCTSAX. Bbl MOkeTe M3MEHUTH 1BET (hoHA ¢ momolnsio GyHkuuu SetBkColor.
L{Ber hoHa, C KOTOPBIM MBI €lIe BCTPETUMCS [TO3[[HEE B ITOU IJIaBe, ONPEACISET LBET TeKCTa. Bbl MOXKeTe M3MEHHTh €ro C
nomotsio pyHkiuu SetTextColor. [o yMmordanuio, MOHOXPOMHBIM OUTOBBIN 00pa3 MPOCTO MPEe0Opa3yeTCs B YePHO-OEIbI
OUTOBBIN 00pa3 B IBETHOM KOHTEKCTE YCTPOHCTBA.

[IpeobpazoBanue OUTOBOTO 00pa3a W3 IBETHOTO KOHTEKCTa YCTPOMCTBA B MOHOXPOMHBIN MPHUEMHBIH KOHTEKCT YCTPOWCTBA
SIBTISIETCS MEHEE YIOBJICTBOPUTEIIHHBIM:

IIsetnoit DC (McTouHuK) Monoxpomusiii DC (I1pneMHuK)
[Mukcens = IBer ¢poHa 0 (YepHsrit)
IMukcens == I{et poHa 1 (benprit)

B sToM cnygae Windows mcmomns3yeT mBeT (poHa MCXOMTHOTO KOHTEKCTa YCTPOMCTBA JJIS ONPENCTICHHS TOTO, KaKOH IBET
peoOpa3oBEIBaThH B Oembiid. JIt000# npyToi BeT mpeodpa3yeTcs B YepHBIH.

3mech cyiiecTByeT npoOieMa, cBsi3aHHas ¢ mBeTamu: Windows HEOOXOAMMO CPaBHHTH KOHKPETHYIO KOMOWHAIINIO OWUTOB
1BeTa OMTOBOTO 00pasa (JeKalux B Pa3HBIX IIBETOBBIX TUIOCKOCTSX WJIM B OJHOW TUIOCKOCTH) ¢ 24-OMTHBIM 3HAYCHHEM
1Bera (poHa. ITO 3HAYMT, YTO [[BETHOI KOHTEKCT YCTPOWMCTBA JOJKEH OTHOCHTHCS K (PU3NUECKOMY YCTPOWCTBY WITH OBITh
KOHTEKCTOM TaMsATH Ha 0a3e peasbHOTO ycTporcTBa. Hampumep, y Bac UMeeTcs MOHOXPOMHBIH JpaiiBep YCTpOWCTBa. B
CTpOWTE KOHTEKCT aMATH Ha 0a3e AUCIUICHHOTO KOHTEKCTa YCTPOHCTBA U BBIOMpACTE IBETHOW OUTOBBINA 00pa3 B KOHTCKCT
MaMsITH, a 3aTeM JIENIAeTe IMOMBITKY IEePCHECTH OUTOBBIA 00pa3 B MOHOXPOMHEIM KOHTEKCT yCTpOICTBa. DTO HE yaaercs,
moromy 9to Windows He 3HaeT, KaKk MHOXXECTBO IIBETOBBIX IUIOCKOCTCH WJIM MHOXKECTBO OHMTOB Ha MHUKCEIh OUTOBOTO
00pa3a KOHTEKCTa MaMsATH COOTHOCHUTCS C PEaIbHBIMH I[BETAMHU.

Mpeobpa3oBaHusA peXXMMoOB OTOOpaXXeHuA

BrizoB QyHkimu BitBlt TpeOyeT 3amaHus pa3IMYHBIX HAYAIBHBIX KOOPAMHAT JUIsl UCXOJHOTO M IMPUEMHOTO KOHTEKCTOB
YCTpOHCTBa, HO IIPH 3TOM JOJDKHA OBITH 3aJjaHa OJJHA IIMPHUHA H OJIHA BBICOTA:

Bi t Bl t (hdcDest, xDest, yDest, xWdth, yHeight, hdcSrc, xSrc, ySrc, dwROP);

Bennunnsl xWidth w yHeight 3agaloTcs B JIOTMUECKMX €AMHHMLAX M OTHOCSTCS OJHOBPEMEHHO K IPSMOYrOJbHUKAaM
MCXOZHOTO M NMPUEMHOT0 KOHTEKCTa ycrpoiictBa. DyHkuus BitBlt nomkHa npeoOpa3oBaTh Bce KOOPAMHATHI M Pa3Mephl B
KOOPJHMHATHl YCTPONCTBA IEpe BBI30BOM JipaiiBepa JJIsl BHIIIOJIHEHHs onepaunu. [lockonbky 3Hauenus xWidth w yHeight
UCTIONB3YIOTCS JUII 000MX KOHTEKCTOB YCTPOMCTBA, OHU JIOJDKHBI ITPE0OpPa30BHIBATHCS B CIUHUIIBI YCTPOUCTBA (TIMKCEIIH)
HE3aBHUCHMO ISl KaXKJ0T0 KOHTEKCTa YCTpoiicTBa.

Korma ncxoanbpIit 1 MpUEMHBIH KOHTEKCTHI YCTPOWCTBA PaBHBI MM KOT/Ia 00a KOHTEKCTa YCTPONCTBA HUCIOIB3YIOT PEKUM
orobpaxkeans MM_TEXT, pasmep 3Toro mpsMOyroidbHHKAa B €AWHHUIIAX YCTPOHCTBAa OyHZET OTUHAKOBBIM IUISI O0OMX
KOHTEKCTOB ycTpoiicTBa. Windows Torma MOMKET OCYIIECTBUTH MPOCTOI MEpeHOC MUKCENb-B-UKCeNns. OmHako, Koraa
pa3Mepsl MpSIMOYTOJIBHUKA B €IHMHUIAX YCTPOHCTBA Pa3IUYHBI B IBYX KOHTEKCTaxX ycTpoicTBa, Windows mepekiaasiBaeT
paboty Ha 6osiee MOIIHYIO PyHKIUIO StretchBlt.

PacTtsxxeHne 6uToBbIX 06pa3oB ¢ nomolbio hyHKumun StretchBlt

Oyukuust StretchBlt iMeeT 1Ba TONOIHUTENIBHBIX IapaMeTpa 110 CpaBHEHUIO ¢ GpyHKuuel BitBlt:
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StretchBlt(
hdcDest, xDest, yDest, xDestWdth, yDestHeight,
hdcSrc, xSrc, ySrc, xSrcWdth, ySrcHeight, dwROP

)

[ockonbky QyHkuust StretchBlt wMmeer pa3nuyHble NapaMeTpbl MIMPUHBI M BBICOTHI HCXOJHOTO M IIPUEMHOTO
MIPSIMOYTOJIEHUKOB, CTAHOBHUTCSI BO3MOYKHBIM PacTsHXKEHHE WM CyKaThHe OMTOBOro 00pasa MCXOAHOI0 KOHTEKCTa yCTPOWCTBa
JUISL TOTO, YTOOBI 3aHATH OOJBLIYIO MIIM MEHBIIYIO 00JIACTh B IPUEMHOM KOHTEKCTE yCTPONCTBA.

Tak xe xak QyHkuus BitBlt — ecth pacmmpenne QyHkuuu PatBlt, Tak n GyHkus StretchBlt — ecTh pacmipeHue
¢byHkunu BitBlt, mo3BoNSIONIEe 33a4aBaTh Pa3/leNbHO pPa3Mepbl HCXOJHOTO W TMPHEMHOTO MNpsMOyroibHuKa. Kak u y
(dbyuakmii PatBlt v BitBlt Bce KOOpAWHATHI M 3HAUYCHUS B QYHKINHU StretchBlt 3anat0TCs B TOTHUECKUX eANHUTAX. DyHKIHS
StretchBlt Tarxoke MO3BOJISIET BaM MEPEBOPAYNBATh M300paKEHUE TI0 TOPU3OHTAIN U BepTukainu. Ecim 3Haku xSrcWidth u
xDestWidth (npu npeoOpa3oBaHHUM B €IWHHIBI YCTPOWCTBA) pa3nuuHbl, TO (GyHKUMA StretchBlt co3maeT 3epKajbHOE
n300pakeHne: JieBasi 4acTh CTAHOBHUTCS IIPaBOH, IpaBas 4yacTb — JeBoil. Ecim 3naku ySrcHeight w yDestHeight (ipu
peoOpa3oBaHUM B EIUHUIBI YCTPOWCTBA) pasiWyHbl, TO GyHKuus StretchBlt nepeBopaunBaeT H300pa)KeHUE II0
BEPTUKAIH.

Oynkuus StretchBlt moxer paboTaTh JOCTaTOYHO MEJIEHHO, 0COOEHHO ¢ OoibpIIMMHU OMTOBBIMHU oOpaszamu. Kpome Toro,
CYILECTBYIOT NPOOJIEMBI, CBSI3aHHBIE C TPYIHOCTSIMH MaclITaOMpoBaHHUs OWUTOBBIX 00pa3oB. Ilpm pacTsbkeHUM OUTOBOTO
obpaza Qyukuus StretchBlt momkHa TyOTUPOBATH CTPOKH WIIM CTOJIOIBI mMuKceneidl. Ecim pacTsbkeHne NMPOUCXOTUT HE B
L[eJI0€ YUCIIO Pa3, TO B pe3yJbTaTe MOXKET HOIyIUTHCS CKKEHHBIH 00pas.

[Ipu cxxatuu 6utoBOTO 00Opa3a GhyHKIMS StretchBlt nomKHA KOMOMHHUPOBATH JIBE WK 00JIee CTPOKH WIIM CTOJIOIA MTUKCETCH
B OJIHY CTpOKY MM cToyioer. OHa JemaeT 3T0 OTHUM U3 TPEX CIOCOO0B B 3aBUCHMOCTH OT aTpUOyTa peKUMa pacTsHKCHUS B
KOHTEKCTE yCTpoicTBa. Bl MokeTe ucmonb3oBath GpyHkIuio SetStretchBltMode njist n3MEeHEHUS 3TOTO aTpuoOyTa:

Set St ret chBl t Mode( hdc, i Mode) ;
Benmnauna iMode MoXeT MPUHUMATD CIISTYIONINE 3HAUCHHS

e BLACKONWHITE (o ymomganuioo) — Ecnu nBa mim OoJiee UKCeNel MOHKHBI OBITh TMPeoOpa30BaHbl B OWH
MUKCeNb, TO QYHKIUSA StrefchBlt BBIOMHIET JOrHUecKyro oreparuio AND Hag mukcensMu. Pe3ynbTupyronmii
MUKCEeNb OyneT OenbIM TOJNBKO B TOM CIIydae, €Cld BCE MCXOIHbIC MHUKCENU ObUIM OENbIMH, YTO Ha MpPaKTHUKE
03HAYaeT, 4TO YepHBIC TUKCENN IPEeoOIaaaroT HaJl OEIbIMHU.

e WHITEONBLACK — Ecmu nBa mnm Oojiee NMUKCeNeH MOKHBI OBITh MpeoOpa3oBaHbl B OIWH TMHUKCENb, TO
¢byukums StretchBlt BemonHser norudeckyro onepanuo OR Hanx nukcensMu. Pe3ynbTHpYIOMUA MUKCeNb OyaeT
YEpPHBIM TOJIBKO B TOM CIIy4ae, €ClIM BCE MCXO/HBIC MHUKCENN OBUTM YEpPHBIMH, YTO O3HA4aeT, 4To Oelble MHKCEeNIN
npeo0alatoT HaJl YePHBIMU.

* COLORONCOLOR — oyukuus StretchBlt TpocTo YHHYTOXXaeT CTPOKM WM CTONOIBI THKceled 0e3
BBITIOJTHEHHMSI JIOTHUECKHUX onepanuid. MHoraa, 3To mydmmii moaxos /Ui [BETHBIX OMTOBBIX 00pa3oB, MOCKOJBKY
JIBa APYTUX PEKUMA MOTYT BBI3BAaTh UCKAKEHHS [BETOB.

Kuctn n 6utoBble o6pasbl

Korma Bel ucnomesyere ¢yukuun CreatePatternBrush wima CreateBrushindirect ¢ nonem [bStyle, ycTaHOBICHHBIM B
3aagerane BS PATTERN, BBl HODKHBI CHadana TONXYyYUTh ONMMcCATEIh OMTOBOTO oOpa3a. buToBbli 00pa3 momkeH OBITH
pasMepoM kak MUHUMYM 8 Ha 8 mmkceneidl. Ecnu oH Gombie, To Windows UCTOIB3yeT TOJBKO JIEBBIH BEPXHHUH YTOJ
OUTOBOTO 00pa3a IS KMUCTH.

ITockonbKy KHCTH U OUTOBBIE 00pa3bl — 00bekThl GDI, BBI JODKHBI YAAIUTH BCE 00BEKTHI, CO3aHHBIE BAMH, IO TOTO, Kak
Bala mporpamma 3aBepmmurtcsa. Korma BbI co3faeTe KHCTh Ha 0aze OuToBOoro obpasza, Windows memaeT KONHIO TaHHBIX
OuToBOrO 00pa3a Ui WCIOJNB30BAaHUS IPU PUCOBAHUM KHUCTHIO. BBl MOXeTe ymanuTh OWTOBBEI 00pa3 cpa3y ke Mmocie
Bb3oBa (yHkumid CreatePatternBrush wmu CreateBrushindirect 6e3 kakoro-mi00 BIWSIHUS Ha KHCTh. AHAJIOTMYHO, BBI
MOJKETE yIAIUTh KUCTh O3 BIUSHHS Ha OUTOBBIN 00pa3s.

CKa)KeM, BbI XOTUTC HAPUCOBATH NPSAMOYT'OJIbHUK, 3aKpaIHeHHLII71 KHUCTBIO, B BUI€ CCTKH, KaK [TOKa3aHO Ha pHUC. 4.27.

Puc. 4.27 ®urypa, 3akpanieHHas 0JIb30BaTEIbCKONH KUCTHIO

ButoBsIit 00pa3, KOTOPBIH BaM HYXKEH, BBITJISIANT Tak:
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DTO MOHOXPOMHBIN OUTOBBIN 00pa3 C BHICOTOH M ITUPHUHON B 8 TIMKCEIEH.

Kak Oyner mokaszaHo B riaBe 9, BBl MOXKETE cO37aTh OWTOBEIA 00pa3 B Buae HEOoMbIIOrO (aiina B mporpamme Microsoft
Developer Studio u onpenenuts €ro B Balield nmporpaMmme Kak pecypc. 3arpyxasl €ro, Bbl OJIy4acTe OlUCaTeb OUTOBOTO
oOpa3a:

hBi t map = LoadBi t map(hl nstance, "Brick");
hBrush = O eatePatternBrush(hBitmap);

Korna y Bac Oymer JNeWCTBHUTEIBbHBIH KOHTEKCT YCTPOMCTBa, BBIOEPUTE KUCTh B KOHTEKCT YCTpoOicTBa M oTOOpasute
HIPSIMOYTOJIBHUK:

Sel ect bj ect (hdc, hBrush);
Rect angl e(hdc, xLeft, yTop, xRight, yBotton);

Korzaa Bl 0CBO0O0OINTE KOHTEKCT YCTPOWUCTBA, YIAJIUTE KMUCTh U OMTOBBIH 00pa3:

Del et eChj ect (hBrush);
Del et eChj ect (hBi t map) ;

Just ynanenust OuToBOro oopasa He HY)KHO JKAaTh, IOKa OCBOOOMTCS KOHTEKCT yCTpOHCTBA. BBl MOXeTe clenarh 3TO B
0001 MOMEHT TTOCIIe CO3/IaHus KUCTH Ha OCHOBE OMTOBOTO 00pasa.

MO3KHO TakKe ONKMCaTh IMMKCEIN OMTOBOrO 0Opasa B Ballleil mporpaMMe Kak MacCHB BOCBMH 0€33HAKOBBIX IEIbIX. Kaxmoe
IIEJI0€ COOTBETCTBYET CKAaH-TMHUH B IIabiioHe 6utoBoro o0pasa. but, paBHbIi 1, ucmons3yercs A 3agaHus Oeoro mnsera,
out, paBHbIii 0 — 711 YepHOTO:

HBI TMAP hBi t map;
HBRUSH hBr ush;
static WORD wBrickBits [] =
{ OxFF, Ox0C, 0x0C, O0x0C, OxFF, 0OxQ), OxQ), OxQ0 };

BuroBelii 06pa3 coznaercs ¢pynkumeit CreateBitmap ¢ napaMeTpoM — CCBUIKON HAa MAaCCHB LIEBIX:

hBitmap = CreateBitmap(8, 8, 1, 1,(LPVAO D) &wBrickBits);
hBrush = O eatePatternBrush(hBitmap);

u Jajiec NMpoJa0JIKaTh, KaK YKa3aHO BBIIIIC.

MeTtachannsbi

Meradaiinpl IMEIOT Takoe K€ 3HAa4eHHE JJIsi BEKTOPHOW rpadukd, Kak W OWTOBBIE OOpa3bl A PacTpOBOM TpaduKH.
Mertadaiinbl KOHCTPYHPYIOTCSI 4EJIOBEKOM MM KOMIBIOTEPHOH mporpamMmoil. Metadaiin coctoutr m3 Habopa 3ammced,
COOTBETCTBYIOIINX BBI30BaM TpaduuecKkux (yHKIUH, HampuMmep, PHUCYIONINX NpsSMBIC JHHWUHU, KPUBBIC, 3aKpalleHHEIC
obmacti u TekcT. TakuMm oOpaszom, metadailn — HaOOp BBI3OBOB rpadpudeckux (yHKIHMH, 3aKOIAPOBAHHBIA B JBONIHOM
dhopme.

[IporpaMmbl puCOBaHUS CO3AIOT OMTOBBIE 00pa3bl, MPOTPaMMBbl YepdeHuss — MeTadaiisl. B nmporpaMmax uepdeHus BbI
MoOXeTe "3aXBaTHUTh" KOHKPETHBIH Tpaduueckuii OOBEKT (TaKOW Kak JIMHMS) U NEPEMECTHTh €r0 B JPYroe MecTo. JTO
BO3MOXKHO NOTOMY, YTO BCE€ KOMIIOHEHTHI YepTexka XpaHATCSA KaK OTAENbHBIC 3alUCcH. B mporpamMmax pUCOBaHUS TakKue
JICWCTBHUSI HEBO3MO>KHBI — BBI MOKETE TOJIBKO YAAJISATH U BCTABISTH NPSIMOYTOJIbHBIE ()parMeHTs OMTOBOTO 00pasa.

ITockonpky MeTadaiin onmuceBaeT M300paKEHNE B TEPMIHAX KOMaH TpaiuecKoro BEIBOAA, N300paKeHNE MOXKET OBITH
nmpoMacitTabupoBano 6e3 morepu paspemeHus. C GUTOBEIMU oOpa3aMu 3TO HEBO3MOXHO. Ecii BbI 0TOOpakaeTe OMTOBBIN
o0pa3 B yBeITMUEHHOM B [[Ba pa3a BHIE, TO BBl HE MMOJyYHTE ABOWHOTO pa3perieHus. butel BHyTpn 6uToBOTO 00paza Oymyt
MPOCTO TIOBTOPSATHCS TOPHU30HTAIBHO M BEPTHKAIBHO.
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Meradaiin moxer ObITh IpeoOpa3oBaH B OUTOBHIM o00pa3 0e3 morepu uHdpopmauuu. I'paduueckne OOBEKTHI,
cocraBisiomne Meradailyl, TEpSIOT CBOIO HMHAMBUIYAIBHOCTh M COCOUHSIOTCS BMECTE B OJHOM OOJBLIOM o0Opase.
[IpeobpazoBanme OuTOBOTO O0Opa3a B Meradain — ropa3fo Oosee CIOXKHAS 3aJada, pemaeMas OOBIYHO TOJBKO YIS
HPOCTHIX OUTOBBIX 00pa30B, U TPeOyIOMas BEICOKOH MOIIHOCTH IIPOLIECCOPa TS BBISABICHUS YITIOB U KOHTYPOB.

Mertadaipl Jaimie BCEero WCIONB3YIOTCS U pa3leleHus H300paKEeHUH MEXIy MporpaMMaMH IOCPEINCTBOM Oydepa
oOMeHa, XOTS OHM MOTYT Takke OBITh COXpaHEHBI Ha AWcke B BHUae (QaitmoB. ITockombky MeTadaiibl OMMCHIBAIOT
n3o0pakeHne kak Habop BbI3oBOoB GDI, mns mx XpaHeHuWs TpeOyeTcs 3HAYUTENLHO MEHBIE MeCcTa, U OHH Oolee
HE3aBUCHMEI OT YCTPOHCTBA, 4eM OMTOBBIC 00pa3kl.

CHavana MBI paccMOTpUM (QyHKIMH paboOTHI ¢ MeTadaiinamMu, KoTopble moaaepxuBatorcss Windows, HaumHas ¢ Bepcun 1.0
n konyas Windows 95, a 3ateM ocTaHOBMMCSI Ha "paclIMpeHHBIX MeTadaiinax", pazpadoranusix aust Windows NT, Ho
Taoke nopnepxuBaeMblx Windows 95. Pacmmpennsle Metagaiiinbl MMEIOT Cepbe3HbIE NMPEUMYILIECTBA B CPAaBHEHHH C
MeTadaiiaMu ctaporo gopmara ¥ 3HAYUTEIBHO JIydIlle IIPUCIOCOOIICHBI TS AUCKOBOTO XPAaHEHUSL.

MpocToe ncnonb3oBaHne meTtachannoB NnamaTn

Hdnst co3manmst Metadaiia cHavyajga HaIo0 IOCTPOMTH KOHTEKCT YCTpoiicTBa Meradaiiia IyTeM BbI30Ba (GyHKIHMH
CreateMetaFile. 3aTeM Bbl MOXKETE UCIOIBH30BATh OONBIIMHCTBO (yHKIMH prucoBanus GDI B 3TOM KOHTEKCcTe MeTadaiina.
Otn B30BH (pyHKIMI GDI HUYero He OyayT BBIBOAWTH Ha dKpaH. BMecTo 3TOoro o OymyT 3allOMHUHATHCS B MeTadaie.
Korma BBl 3akpoeTe KOHTEKCT ycTpoilcTBa Meradaiiia, Bbl TOJMYYUTE ONUcaTeNb MeTadaitma. 3ateM, BBl MOXETE
"mpourpate" 3TOT MeTadaiin Ha pealbHOM KOHTEKCTE YCTPOHCTBA U BRIOMHUTH pyHKIMH GDI MeTadaiina.

Oynknus CreateMetaFile nmeer onud mapametp. OH MoxeT ObiTh paBeH NULL umm 6piTh uMeHeM daitna. Ecom NULL,
TO MeTtadaiii 3allOMHUHAETCS B OmepaTUBHOW mamsatu. Ecnm ykazaHo mms ¢aima (0o0braHO ¢ pacmmpenuemM .WMF —
"Windows Metafile"), To MeTadaiin 3ammoMuHaeTcs Kak TUCKOBBIH (haii.

Iporpamma METAFILE, npuBenennast Ha puc. 4.28, moka3bIBaeT, Kak co3/1aTh MeTadaiiyl B TaMsATH BO BpeMsi 00paboTKu
coobmmennst WM_CREATE u 100 pa3 BeiBecTH H300pakeHue BO BpeMsi 00padoTku coodmennss WM_PAINT.

METAFILE.MAK

netafile.exe : netafile. obj
$(LINKER) $(QU FLAGS) -QUT:netafile.exe nmetafile.obj $(QJ LIBS)

nmetafile.obj : netafile.c
$(O0) $(CFLAGS) netafile.c

METAFILE.C

METAFI LE. C -- Metafile Denonstration Program
(c) Cnharles Petzold, 1996
#i ncl ude <wi ndows. h>
LRESULT CALLBACK WhdProc(HWAD, U NT, WPARAM LPARAM ;

int WNAPI W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i QrdShow)

{

static char szAppNane [] = "Metafile";
HWAD hwnd,;

MG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW
wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra =0

wndcl ass. cbWidExt r a =0

wndcl ass. hl nst ance = hl nst ance;
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wndcl ass. hl con Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor LoadCur sor (NULL, | DC_ARROW ;
wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;

wndcl ass. | pszMenuNane = NULL;
wndcl ass. | pszd assNanme = szAppNang;
wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow( szAppNane, "Metafile Denonstration”,
V&_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Transl at eMessage( &1sQ) ;
Di spat chMessage( &1sQ) ;

}
return nmsg. wPar am
}
LRESULT CALLBACK WidProc( HVWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)
{
static HVETAFILE hnf;
static int cxdient, cydient;
HBRUSH hBr ush;
HDC hdc, hdcMet a;
int X, Y,
PAI NTSTRUCT ps;
swi tch(i Msg)

{
case WM CREATE:

hdcMeta = CreateMetaFi | e( NULL) ;
hBrush = CreateSolidBrush(R&B(0, 0, 255));

Rect angl e(hdcMeta, 0, O, 100, 100);
MoveToEx( hdcMet a, 0, 0, NULL);
Li neTo (hdcMeta, 100, 100);
MoveToEx( hdcMet a, 0, 100, NULL);
Li neTo (hdcMeta, 100, 0);

Sel ect oj ect (hdcMet a, hBrush);
El |i pse(hdcMeta, 20, 20, 80, 80);

hnf = d oseMet aFi | e(hdcMet a) ;

Del et eChj ect (hBrush);

return O;

case WV Sl ZE:
cxdient = LONORD(| Paran);
cydient = HWRDI Paran;
return O;

case WM PAI NT:
hdc = Begi nPai nt (hwnd, &ps);
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Set MapMde( hdc, MVL.ANI SOTRCPI C) ;
Set W ndowExt Ex( hdc, 1000, 1000, NULL);
Set Vi ewpor t Ext Ex(hdc, cxdient, cydient, NJLL);

for(x = 0; x < 10; x++)
for(y = 0; y < 10; y++)

{
Set WndowOr gex(hdc, -100 * x, -100 * y, NULL);
Pl ayMet aFi | e(hdc, hnf);
}

EndPai nt (hwnd, &ps);

return O;

case WM DESTROY:
Del et eMet aFi | e(hnf);
Post Qui t Message(0) ;
return O;
}
return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;

}
Puc. 4.28 Ilporpamma METAFILE

Ota mporpamMma JIEMOHCTPUPYET UCTIOIb30BaHKUE YeThIpex (QyHKIMi MeTadaiios, paboTaromux ¢ MetadaiaioM MamsITH.
[epBas ¢yukius — CreateMetaFile, Be3Bannas ¢ nmapamerpoMm NULL B Tenme obpaborumka coobmenuss WM _CREATE.
Orta (yHKIOWS BO3BpalllaeT OIMUCATeNh KOHTEKCTa YCTpoicTBa Mertadaina. 3arem mporpamma METAFILE pucyer
MIPSAMOYTOJIBHUK, JBE MPSAMbIE W OJUH TOMYOOW 3JUTHIIC, MCIIOJIB3YSl NaHHBIM KOHTEKCT YCTpOHCTBa MeTadaiina. BBI30BBI
ATHUX 4-x byHKITII 3aTIOMUHAIOTCS B JIBOUYHOM dhopme B MeTadaiine. OyHKIUSA
CloseMetaFile Bo3Bpamiaer ommcatenb MeTadaiina. OOpatuTe BHHUMaHWE, YTO OmMUcaTeNh Meradaiina 3amoMuHaeTCs B
CTaTUYECKOW MEPEMEHHOM, TIOCKOJIBKY OH UCIIOJIE3YETCS TTO3/HEC.

Meradaiin coaepKUT IBOMYHOE IpercTaBieHue BbI3oBoB ¢(yHkimi GDI — onmoro BeI3oBa Rectangle, NByX BBI30BOB
MoveToEx, nByx Bb13oBOB LineTo, BeI3oBa SelectObject (3amatomero romyOyio KucTh) W BbI3oBa Ellipse. Pexum
OTOOpaXeHHsI WM TpeoOpa3oBaHMSI HE ONMCHIBAeTCs KoopauHaTamMu. OHM NPOCTO 3alOMHHAIOTCS B Mertadaiine B
YHCIIOBOM BHJIE.

M Metafile Demonstalion O[] I

Puc. 4.29 BriBog nporpammsl METAFILE

Bo Bpemst 06pabotku coodmenuss WM_PAINT nporpamma METAFILE ycranaBiuBaeT peskuM 0TOOpaKEHHsI U BBHI3BIBACT
¢ynkumio PlayMetaFile nns pucoBanust o0bekrta B okHe 100 pa3. Koopaumnatel BbI30BOB (yHKIMH B Meradaiiie
UHTEPIPETHPYIOTCS. B COOTBETCTBHM C PEXHMOM OTOOpPa)KCHWs MNPUEMHOTO KOHTEKCTa YCTpoiicTBa. BrI3biBas
PlayMetaFile, Bbl TOBTOpsieTe BCE BBI3OBBI (YHKIMH, CAElIaHHbIE MeXIy BbizoBaMu ¢yHKuui CreateMetaFile u
CloseMetaFile ipu mepBoHa4YaJIbHOM CO31aHNN MeTadaiiia Bo BpeMst 00paborku coodmenns WM _CREATE.

Kak n npyrme o0bexts! GDI, meradainel JOMmKHBI OBITH TOXE YNAJICHBI 10 3aBEepUICHHUs] NporpaMmsl. llponenypa
yIaeHus peanmsyercs B Tene obpadorunka coodbmennss WM_DESTROY ¢ nomomsio pyakunnu DeleteMetaFile.

PesynsTat padots! nporpammbl METAFILE npuBenen Ha puc. 4.29.
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CoxpaHeHue meTadhannoB Ha AUCKe

B npusenennoM Beinie npumepe ucnons3zoBanne NULL B kauectBe mapamerpa Gynkuuu CreateMetaFile o3nauaio, 4to
MBI XOTUM C€O03J1aTh MeTadaiin B maMaTd. MBI MOXKEM TaKkKe CO3/1aTh MeTadaii, COXpaHseMbId Ha JAUCKE KaK OOBIYHBIH
(aiin. DTOT METON TpemnouYTHUTENeH s OONbIIUX MeTadalsoB, MOCKOJIBKY OH TpeOyeT MeHbime mamsaTH. Windows
HEO0OXOMMO BBIJEIUTh OTHOCHUTEIHHO HEOONBIION (parMeHT MaMsATH s XpaHeHHs HMeHH (Qaiiiia, coaepiKaliero
Metadain. OmHaKo, KaXIbli pa3, KOTAa BbI MPOUTPEIBacTe MeTadaill, cOXpaHeHHBIH Ha JHUCKE, OyIeT OCYIMIECTBIATHCS
JIOCTYTI K JTUCKY.

Jnst mpeobpazoBanus mporpamMMbl METAFILE must paboTel ¢ JUCKOBBIM MeTadailioM BaM HEOOXOAMMO 3aMEHHUTH
napamerp NULL B ¢ynkumn CreateMetaFile nmenem daitna. Ilo 3aBeprieHnn 00paObOTKH COOOMICHUS (YHKIHEH
WM_CREATE BbI MOXeTe yanuTh onucatenb Metadaiiia ¢ momomsio GyHkunu DeleteMetaFile. Onucarens ynansercs,
HO (a1 Ha AUCKE OCTAETCSL.

Bo Bpemst 06paboTku coobmennss WM _PAINT Bbl MokeTe IOJIy4HTh ONUcaTelb MeTadaiiaa, COOTBETCTBYIOLIETO STOMY
JckoBoMy (aiiy, BeI3bIBast QpyHkumio GetMetaFile:

hnf = Get Met aFi | e(szFi |l eNane) ;

Teneps BBl MOXKETE MPOUTPaTh MeTadaiin Takxke, kak pansire. Korma o6padotka coodmenns WM_PAINT 3akoHUHTCSA, BBI
MOXETe yIaluTh onucaresib MeTadaiina:

Del et eMet aFi | e(hnf);

Korna mpuzner Bpemst o6padotku coobmenus WM _DESTROY, BaM He HyXHO ymaisaTh MeTadailll, MOCKOIBKY OH OBLI
ynanes 1o 3aBepuieHnn 00pabdotku coobmenns WM_CREATE u B koHIe 06paboTku kaxknoro coodmennss WM _PAINT.
Ho Bam crienyet yaanuTh TUCKOBBIN (aiin (KOHEYHO, B TOM CiIydae, €Clid OH BaM 0oJiee He HYXKEH):

renove(szFi | eNane) ;

B rmaBe 9 OyayT paccMOTpeHBI pecypcehl, OlpeelsieMble T0JIb30BaTeNeM. Pecypcbl — 3TO OOBIYHBIC JBOMYHBIE JaHHBIE,
xpansimecs B EXE-¢aiine nporpaMmsel, HO OTAENbHO OT OOBIYHBIX OONacTel Koja M JaHHBIX. Meradailil ToXe MOXeT
0BT pecypcoM. Ecim y Bac ecTh OJIOK NaHHBIX, coneprkammid Mertadaiin, Bbl MOXETe co37aTh MeTadaii, WCIoNb3ys
byHKIHIO:

hnf = Set MetaFi | eBi t sEx(i Si ze, pData);

Oyukuust SetMetaFileBitsEx nmeer napayto ¢ynkimio GetMetaFileBitsEx, koTopas KOIUpYeT cojepxumoe MeTadaiina B
0JI0K TTaMsITH.

PacwupeHHble meTachannbl

C ycrapeBmmMu (HO eIie NOJIepKUBaeMbIMK) MeTadaiiaMu, pacCMOTPEHHBIMHU BBIIIE, CBA3aHBI HEKOTOPBIC Po0IeMbl. B
YaCTHOCTH, MIPOrpamMMa, UCTIONIB3YIoInas MeTadaiisl, CO3aHHBIA qPYroi MporpaMMOil, He MOXKET JISTKO OTPEACIHUTh pa3Mep
oToOpaxkaemMoro oOpasa, mpezactaBisieMoro metadaitiom. Eif Hy)HO mpocMOTpeTh MeTadaill U IpoaHAIM3UPOBATh BCE
KOMaH/Ipl pHCOBaHUS. DTO O0JbINas mpoodiema.

Panee Microsoft pekomeHmoBana co3maBarh MeTadailsibl, HE cojepalnue BbI30BOB (GyHKIHMU SetMapMode n npyrux
(yHKITHH, H3MEHSIONHMX TTpeoOpa3oBaHre OKHO/00acTh BeiBoAa. CoOI0IeHIE NaHHOW PEKOMEHIAIINY AeflaeT MeTa(aiibl
3aBHCHMBIMHU OT YCTPOWCTBA M HE JaeT BO3MOXHOCTH TPHIOKEHHIO H3MEHHUTh pa3Mep BBIBOJAUMOrO M300paxkeHus. Takum
00pazoM, Bce KOOpANHATHI B MeTadaiiie — MpocTo 4uciia, He CBSI3aHHbIE ¢ KaKOH-TN00 CHCTEMO KOOp/IMHAT.

Kak mb1 yBuamMm B riaBe 16, Meradaiiipl ycrapeBIIero THIa He INepenarorcsi yepe3 Oydep oOMeHa HerocpeacTBEHHO.
Bwmecto atoro, Oydep oOMeHa paboTaeT ¢ HEKUM 0OBEKTOM HOJ Ha3BaHHWEM "KapTuHa MeTadaiina" (metafile picture). Ito
crpykrypa tina METAFILEPICT. Omucarens meradaiiia siBisieTcss moneM 3ToH cTpyKTypbl. Kpome Toro, B atoit
CTPYKTYpE TaKXe CoJepiKaTcs HICHTU(PHKATOp peXHMa OTOOpaKeHWs (OTpa)kalomuil eIMHHIBI U3MEPEHHUs 0 OCAM
koopauHat Juist Beex (ynkiuii GDI, coneprkamuxcs B Metadaiine) u pasMepsl n300paxkeHust. Ota HHYOPMALHS TOMOTaeT
porpamMme, IMIOPTHPYIOIIEH MeTadaiii, yCTaHOBUTh COOTBETCTBYoNIyI0 cpeay GDI s otoOpaskenus odpasa.

CtpykTypa KapTUHBI MeTadaiina — HacTosmas Haxoaka. Ee, odeBumHo, mobdaBuiam B GDI miis ycTpaHeHUs HETOCTATKOB
dbopmara meradaitma. Crnemyer OTMETHUTh, YTO aAHAIOTWYHAs BO3MOXHOCTh He Oblma paspaboTaHa i JUCKOBBIX
MeTadaiisioB, © UMEHHO MMO3TOMY BaM HE YIaBaJOCh YBUAETHh OOJBIIUHCTBO U3 3TUX (DAJIOB, HCHONIB3yEeMbIX Ui OOMeHa
kaptuHKaMu. OHHU [IPOCTO OYCHB CIOXKHBI ISl HCIIOIb30BAHUSL.

Hdenaem aTto nyywe

Tawke xak 1 Windows NT, Windows 95 momnepxuBaer HOBBIH (opMmaT "pacmupenHoro meradaiina". Kpome Toro
J00aBJIAIOTCST HECKOJIBKO HOBBIX (DYHKIIMH, HECKOJIBKO HOBBIX CTPYKTYp AaHHBIX, HOBBII (opmaT Oydepa oOMeHa U HOBOE
pacimpenue daiina — EMF.
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I'maBHOE yCOBEpIICHCTBOBAaHME COCTOMT B TOM, 4YTO HOBBIH (opmar wmeradaiia cogepxur Oosiee OOLIMPHBIN
WH(OPMALMOHHBIA 3aroJIOBOK, JIOCTYIHBIH IIOCPEICTBOM BbI30Ba (GYHKUMI. Ora HHpOpManus NpU3BaHA IIOMOYb
TIPUJIOKEHUSIM BBIBOJUTH H300paXKeHHs, cosepKamuecs B MeTadaiinax.

HexkoTtopble u3 pacmmpeHHbIX (QyHKIMH paboThl ¢ MeTadaiinaMu TO3BOJITIOT BaM MPeoOpa3oBhIBaTh MeTadaiiiibl U3 HOBOTO
pacmmperroro ¢opmara .EMF B ycrapeBmmii dopmar .WMF u o6patHo. KoHeuHo, 3TO mpeoOpa3oBaHue HE MOXKET OBITH
Tpou3BeieHo 0e3 moTeph. YcrapeBmmid ¢opmar MeTadailiioB He TOICPKUBACT HEKOTOPBhIE M3 HOBBIX TpadudecKux
BO3MOKHOCTEH (Hampumep, IyTH).

BasoBasa npoueaypa

Ha puc. 4.30 npuBenena nporpamma EMF 1, koTopast co3maeTt ¥ BRIBOANUT Ha dKpaH PACITUPESHHBIA MeTagaii.

EMF1.MAK

enfl.exe : enfl.obj
$(LINKER) $( QU FLAGS) -QUT:enfl.exe enfl.obj $(GU LIBS)

enfl.obj : enfl.c
$(CO $(CFLAGS) enfl.c

EMF1.C

EMFL. C -- Enhanced Metafile Deno #1
(c) Cnharles Petzold, 1996
#i ncl ude <wi ndows. h>
LRESULT CALLBACK WidProc(HVWD, U NT, WPARAM LPARAM) ;

int WNAPI W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i QrdShow)

{

static char szAppNane[] = "EMF1";
HWAD hwnd;

MG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass);

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWidProc = WAdPr oc;

wndcl ass. cbd sExtra =0;

wndcl ass. choWwdExt ra = 0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLICATIQN);
wndcl ass. hCur sor = LoadCursor (NULL, | DC _ARROW ;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszd assNane = szAppNane;
wndcl ass. hl conSm Loadl con(NULL, | DI _APPLI CATIQN);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow szAppNane, "Enhanced Metafile Demo #1",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i GrdShow) ;
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Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Tr ansl at eMessage( &nsgQ) ;
Di spat chMessage( &1sQ) ;

}
return nmsg. wPar am
}
LRESULT CALLBACK WidProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am
{
stati c HENHVETAFI LE henf;
HDC hdc, hdcEMVF;
PAI NTSTRUCT ps;
RECT rect;
swi tch(i Msg)
{
case W CREATE:
hdcEMF = O eat eEnhMet aFi | e(NULL, NULL, NULL, NULL);
Rect angl e( hdcEMF, 100, 100, 200, 200);
MoveToEx (hdcEMF, 100, 100, NULL);
LineTo  (hdcEM-, 200, 200);
MoveToEx (hdcEMF, 200, 100, NULL);
LineTo  (hdcEMF, 100, 200);
henf = d oseEnhMet aFi | e( hdcEM) ;
return O;
case WM PAI NT:
hdc = Begi nPai nt (hwnd, &ps);
Cetd i ent Rect (hwnd, &rect);
rect.left = rect.right [/ 4;
rect.right =3 * rect.right [/ 4
rect.top = rect.bottom/ 4;
rect.bottom= 3 * rect.bottom/ 4,
Pl ayEnhMet aFi | e(hdc, henf, &rect);
EndPai nt (hwnd, &ps);
return O;
case WM DESTROY:
Del et eEnhMet aFi | e( henf) ;
Post Qui t Message(0) ;
return O;
}
return Def WndowProc(hwnd, i Msg, wParam | Paran);
}

Puc. 4.30 ITporpamma EMF1

B mpouecce ob6paborkn coobmenuss WM _CREATE B okonnoii mponenype nporpammel EMF1, ¢ nmomompio GyHKIuH
CreateEnhMetaFile co3maercsi pacuMpeHHbId MeTadain. Jta GyHKIHS TpeOyeT 3amaHus YeThIpeX MapaMmeTpoB, HO BBI
Moxkete 3anath ux Bce paBHbIMH NULL. (Kak yno6Ho!) Tlo3maHee OyneT paccka3aHo, Kak MCIOIb30BaTh 3Ty (YHKIHIO C
napamMmerpamu, oTimgyHeIMU 0T NULL.



150

Tax xe, kak u pynkuus CreateMetaFile, dynkuus CreateEnhMetaFile Bo3BpamaeT onucareib CHEHUAIBHOIO KOHTEKCTA
ycrpoiictBa. IIporpamma nCronb3yeT 3TOT OMHMCATeNb JUIl PUCOBAaHMS MPSIMOYTOJBHUKA U JBYX HPSAMBIX, COSAMHSIOMINX
HPOTHBOIIONOXKHBIE YIIIbI IPSIMOYTOJIbHUKA. JTH BBI30BBI (DYHKIMI KOHBEPTHPYIOTCS B IBOMYHBIN B[ M 3allOMHHAIOTCS B
MeTadaiine.

Haxkonern, Be3oB ¢yukmmu CloseEnhMetaFile 3aBepinaer GopMHUpoOBaHHE pacIIMpEeHHOTO MeTadaiina W BO3BpAIIaeT ero
omrcarenb. OH 3armoMHUHAETCS B cTatndeckoit nepemennoit Tuma HENHMETAFILE.

B mnpomecce o6pabotku coobmennss WM _PAINT nporpamma EMF1 momywaer pasmepsr paboueii obmacTh OKHa H
3anuchiBaeT UX B cTpykrypy THma RECT. YeTwlpe moyiss 3TOH CTPYKTYypHl TMEPECUYUTHIBAIOTCS TaKUM OOpa3oM, YTO
MIPSIMOYTOJIEHUK TPHOOpeTaeT IMHMPHHY, PaBHYIO IMOJOBMHE MIMPUHBI pabodeil oOiacTH, W BHICOTY, PaBHYIO ITOJOBHHE
BBICOTHI pabodeil 001acTH, a BeCh MPSMOYTOJNBHHUK pacHoiaraercsi B neHTpe paboueii obmactu. 3atem nporpamma EMF1
BbI3bIBaeT QyHKuuio PlayEnhMetaFile. TlepBblii mapamerp 3Toil (yHKIMM — oOmuMcaTelh KOHTEKCTa YCTPOMCTBA OKHa,
BTOPOI1 — OmHmcareb paclIMPeHHOro MeTadaiiia, TpeTHii mapaMeTp — yKaszarenb Ha cTpykTypy tumna RECT.

31ecy MPOW3OWAET TO, YTO MPOUCXOAWIO Tpu co3maHum Meradaitma — GDI Beumcnour pasmepbl U300paXKeHU,
Xpausierocss B Meradaiine. B HameM ciydae mzoOpaxkeHne uMmeeT mupuHy U BbicoTy 100 exunui. [Tpu oToOpaxeHun
meradaiima GDI pactsarmBaer u300pakeHHWE TakK, YTOOBI IIOJIHOCTBIO 3aHATh VYKa3aHHBIA B BBI30BE (DYHKIUH
PlayEnhMetaFile npsmoyronbauK. Tpu mpumepa paboTs! mporpammbl EMF1 B cpene Windows 95 mokasans! Ha puc. 4.31.

Hakonen, mpu o6pabotke coobmerns WM _DESTROY mporpamma EMF1 ynmamser meradaiin, BBI3BIBasg (QYHKIHIO
DeleteEnhMetaFile.

JlaBaiiTe 0OpaTuM BHIMaHHE HA HEKOTOPHIE BEIIH, KOTOPHIM MBI MOTJIM ObI HAYYUTKLCS U3 TiporpamMmmbl EMF1.

Bo-miepBBIX, B 3TOW KOHKPETHOW IMpOTrpamMMe KOOPIMHATHI, MCIIONB3yeMble (YHKIMAMH PHCOBAHHSA NPAMOYTOJIEHUKA H
JUHAR U CO3IaHUs PacIIMpPEeHHOTO MeTadaiiia, Ha caMOM JIelie ONPENeIITIOT Jalieko He Bce. BBl MOXKETe YABOUTH MX
3HAYCHUS WM BBIYCCTh KOHCTAHTY M3 HUX — PE3yJbTaT OCTAHETCS TaKUM ke. TakuMm 00pa3oM, MOKHO CIENaTh BBIBOJ,
YTO KOOPIUHATHI UMCIOT B3aUMOCBSI3H JAPYT C APYTOM B ONpEACICHAU 00pasa.

Bo-BTOpbIX, M300pa)keHHE pPacTATMBACTCSl TaK, YTOOBI 3aHSATH BECh NPSMOYTOJBHUK, NEpEeAaBacMbIi Kak Mapamerp B
¢yuxumio PlayEnhMetaFile. CnenoBatenbHo, Kak Mmoka3aHo Ha puc. 4.31, m3oOpakeHne MOXeT ObITh HCKaxkeHo. Ilpum

3aJaHNu KOOpAWHAT B MeTa(baﬁHe npeamnoyjara€rcsa, 4To I/I306pa)KeHI/Ie — KBajgpar, HO B O6H.[eM ci1y4a€ MBI €10 HE
TIOJTy4YHrM.

[ Enhanced Metafile Demo #1 10 =] 3 | o E i I [ ] B I

I Enhanced Metafile Demo i1 O =] I

Puc. 4.31 Oxna nporpamm EMF1.

Wuoraa »10 Kak pa3 1o, yTo Tpebyercs. B mporpamMmax oOpabOTKH TEKCTOB ITOJIH30BATENI0 MOXKET OBITH MPEIOCTaBIICHA
BO3MOXKHOCTb 33/1aBaTh HPSIMOYTOJILHUK JUI U300pakeHUs Tak, YTOOB Bce M300paskeHUE ETMKOM 3aHHMAJIO YKA3aHHYIO
obmacte Oe3 morepp Mecta. [IycTb monb30BaTeNbh YCTAHABIMBACT IPABWIBHBIA OTHOCHTEIBHBIH pa3Mep, H3MEHSs
COOTBETCTBYIOIIMM 00pa3oM pa3Mephl IPSIMOYTOJIHHKA.

OnHako, CYIIECTBYIOT CIly4aw, KOTAa HYXHO Jpyroe. MOXKHO YCTaHOBUTh OTHOCHTENBHBIA pa3Mep HCXOMHOTO
n300pakeHHs, MOCKOIBKY ATO OBIBacT KpaifHe BaXKHO I BU3YaJbHOTO TpejcTaBiicHus wHpopmarmu. Hampumep, 3cku3
JIUTIA TTOI03PEBAEMOTO B MPECTYIUICHUH (TIOTHUICHCKH (HOTOPOOOT) HE JOHKEH OBITh HCKa)KEH OTHOCHUTENBHO OpUTHHAJIA.
Wnm MOXKHO COXpaHUTh METPHUECKHE pa3Mepbl HCXOIHOTO N300pakeHHsI, TaK KaKk BaXKHO TO, YTO 00pa3 MMeeT BHICOTY JBa
JoiiMa, U He JOJDKEeH M300paxaThcs HHAYE.



151

3arnsiHem BHYTpb

IMporpamma EMF2, npuBenennas Ha puc. 4.32, CTpOHUT TUCKOBBII MeTadaiin.

EMF2.MAK

enf 2. exe : enf2. obj
$(LINKER) $( QU FLAGS) -QUT: enf2. exe enf2.0bj $(GU LI BS)

enf2.0bj : enf2.c
$(C0) $(CFLAGS) enf2.c

EMF2.C

EMF2. C -- Enhanced Metafile Deno #2
(c) Charles Petzold, 1996
#i ncl ude <wi ndows. h>
LRESULT CALLBACK WidProc( HWAD, U NT, WPARAM LPARAMV);

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i OrdShow)

{

static char szAppNare[] = "EMF2";
HMD hwnd;

MBG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW

wndcl ass. | pf nWwidProc = WAdPr oc;

wndcl ass. cbd sExtra =0

wndcl ass. cbWhdExt r a =0

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCur sor (NULL, | DC_ARROW;

wndcl ass. hbr Background =(HBRUSH) GCet St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;

wndcl ass. | pszd assNanme = szAppNang;

wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow( szAppNane, "Enhanced Metafile Deno #2",
V&_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Transl at eMessage( &1sQ) ;
Di spat chMessage( &1sQ) ;
}
return nmsg. wPar am

}
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LRESULT CALLBACK WhdPr oc( HVWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am
{
HDC hdc, hdcEM;
HENHVETAFI LE henf ;
PAI NTSTRUCT  ps;
RECT rect;

swi t ch(i Msg)
{
case WM CREATE
hdcEMF = O eat eEnhMet aFi | e(NULL, "enf2.enf", NULL,
"EMF2\ OEMF Deno #2\0");

Rect angl e( hdcEMF, 100, 100, 200, 200);

MoveToEx (hdcEMF, 100, 100, NULL);
LineTo  (hdcEM-, 200, 200);

MoveToEx (hdcEMF, 200, 100, NULL);
LineTo  (hdcEM-, 100, 200);

henf = d oseEnhMet aFi | e( hdcEMF) ;
Del et eEnhiet aFi | e(henf) ;

return O;

case WM PAI NT:
hdc = Begi nPai nt (hwnd, &ps);

Getdient Rect (hwnd, &rect);

rect.left = rect.right [/ 4
rect.right =3 * rect.right [/ 4;
rect.top = rect.bottom/ 4;
rect.bottom= 3 * rect.bottom/ 4,

henf = GetEnhMetaFile("enf2.enf");
Pl ayEnhMet aFi | e(hdc, henf, &rect);
Del et eEnhiet aFi | e(henf) ;

EndPai nt (hwnd, &ps);
return O;

case WM DESTROY:
Post Qui t Message(0) ;
return O;
}
return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;
}

Puc. 4.32 IIporpamma EMF2

OOpatuTte BHUMaHuUe, YTO NepBbIid nmapametp ¢yHkimu CreateEnhMetaFile — 3to onmcarens KoHTEKCTa yerpoiicTBa. GDI
UCTIONB3YeT 3TOT IapaMeTp JUli BCTAaBKM METpHYEeCKOW HMHGpOpManuu B 3aroyioBok Metadaiima. Ecnmm stoT mapamerp
ycranosieH B NULL, o GDI 6epet 3Ty MeTprueckyro HHPOPMAITHIO U3 KOHTEKCTa yCTPOWCTBA AUCIIICS.

Bropoii mapamerp dyakuu CreateEnhMetaFile — »1o ums daiina. Eciu Bel ycTanoBute 3ToT mapametp B NULL (kak B
nporpamme EMF1), To ¢ynkius moctpout meradaiin B mamsatu. [Iporpamma EMF2 crpout amckoBbeiii metadaiin c
nmeneM EMF2 EMF.

Tpetmii mapamerp pynkimn — azapec cTpykTypsl tuna RECT, omuceiBaromeli o0mue pasMmepsl MeTadaiiia. OTa 9acTb
BakHeWe wuHpopManmu (Ta, 4TO OTCYTCTBOBala B mpensiaymeM ¢opmare MetadaitnoB Windows) 3aHocuTCcS B
3arosioBok Metadaiina. Ecim Be ycranoBure stot mapamerp B NULL, To GDI onpenenur pa3meps! 3a Bac. [IpustHo, 4To
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ONEpalMOHHAs CHUCTEMa JIeNacT 3TO JUIs HAc, MO3TOMY HMMEET CMBICH ycTaHaBiuBaTh 3TOT mapamerp B NULL. Ecim
MPOU3BOUTEIBHOCTh BAIICTO MPHIOKCHHUS KPUTHYHA, TO BBl MOXKETE HCIOJB30BATH ITOT HapamMeTp A TOTrO, Y4TOOBI
n30exartp aumHei padotst GDI.

Hakonen, nmocnenauii mapameTp — TEKCTOBas CTPOKA, OMHCHIBAIOmas Meradaii. DTa cTpoka AETHTCS Ha JIBE YacTH:
[TepBas gacTh — wWMs TPWIOKEHHU (HE 00s3aTeTHbHO MMS MPOTPaMMBl), 3a KOTopbiM ciexyeT NULL-cumBon. Bropas
YacTh OTIMCHIBACT BU3YAIbHBIN 00pa3. Dta yacTh 3aBepiraercs neymst NULL-cumBonamu. Hanmpumep, HCTIONB3ysl HOTAIHIO
sspika C \O° mms NULL-cuMBosia, MOXKHO TIONYYWUTh CTPOKY ommcaHus cieaytomiero Buma "HemiDemiSemiCad
V6.4\0Flying Frogs\0\0". ITockonbky C o6praHO momemntaer NULL-cHMBON B KOHEIl CTPOKH, 3aJaHHOM B KaBBIYKAX, BaM
HY’>KEH TOJIbKO OMH cMMBOJ ‘\0’ B KOHIIE CTPOKH, KakK IMoKa3aHo B mporpamMmme EMF2.

IMocne coznanust meradaitia nporpamma EMF2 pabotaer Takxke, kak nporpamma EMF1, BeI3bIBass Heckosbko (yHKIMH
GDI u wucnone3ys omucarenb KOHTEKCTa yCTPOWCTBa, BO3BpauleHHbIH ¢(yHkimeit CreateEnhMetaFile. Otn ¢yHkimm
PHUCYIOT MpPSIMOYTOJIBHUK M JBE JIMHHMHU, COEIUHSIONIUE €r0 IMPOTHUBOINOJIOKHBIE BEPIIMHBL. 3aTEM NPOrpaMma BbI3BIBAET
¢ynkmmio  CloseEnhMetaFile nas yHUYTOXEHHWS ONMCATessi KOHTEKCTAa YCTPOMCTBA M TIOJNyYEHHs OIHCATels
c(hopMupOBaHHOTO MeTadaiiia.

3arem, eme npu obpadotke coobmenust WM CREATE, nporpamma EMF2 nenaer to, wero ve nmemana nporpamma EMF1:
cpazy Tocie TONydeHHs onwmcaTtenss MeTadaiinma mnporpamma BeBbIBaeT (yHKmmio DeleteEnhMetaFile. 3TOT BBI30B
0CBOOOXKIAET BCE PECYPCHI MaMATH, HEOOXOAMMBIE JIJIs TTocTpoeHust MeTadaiina. OmHaKo AUCKOBBIA MeTadaiii coXpaHsIeTcs.
(Ecnu BBI KOTIa-HHOYAb 3aXOTHUTE W30aBUTHCS OT 3TOro (aiiia, TO WCIONB3YyHTe OOBIMHBIE (PYHKIMW yHaldeHUs (aiiios.)
OO0paTtuTe BHUMaHHWE, YTO OIMHKCATENh MeTadaiia He 3allOMHUHASTCS B CTATUYECKOW TepeMeHHOH, kak B mporpamme EMF1,
MTOCKOJIBKY He TpeOyeTcs €r0 COXpaHeHHE B MTPOMEKYTKE BpEMEHH MEXIy 00pabOTKOH pa3InIHbIX COOOIIECHHH.

Tenepp, A1 WUCTONB30BaHUS co3laHHOTO Mertadaiina nporpamme EMF2 Heo6XoanMo HONMYy4YHTH JOCTYH K JTUCKOBOMY
¢aiimy. Ona pemaer sto npu oOpaborke coobmennss WM PAINT mnyrem BozoBa dynkuun GetEnhMetaFile.
EnuncTBeHHBIH mapaMeTp 3ToH (QyHKuMM — uMs MeTadaiia. OyHKIMs Bo3BpamaeT onucartenb Metadaiina. IIporpamma
EMF2 mnepemaer stor omucatens B ¢yHkuuto PlayEnhMetaFile, tak xe kak nporpamma EMFI1. M3o0paxenue u3
MeTadaiina BEIBOAUTCS B NPSIMOYTOJbHUK, 33JaHHBIH MOCIEAHUM napameTpoM (QyHKuuH. Ho B oTiMuKMe OT mporpaMmsl
EMF1, mporpamma EMF2 ynanser metadaiin nepexn 3aBepmieaneM oopadorku coobmenuss WM _PAINT. Ilpu o6paboTke
nocneaytonmx coobmennii WM _PAINT mporpamvma EMF2 omste momydaer Meradaiiin, MPOUTPHIBAET €T0 M IOTOM
yIanser.

3anmoMHUTE, YTO yAaleHue MeTadaiia BiaedeT 3a co00i yaaleHHe TOJbKO PECYpPCOB MaMSTH, TPeOYEeMbIX IS TOCTPOCHHUS
Metadaiina. JInckoBbIi MeTadaiii coXpaHsSeTcs Taxe IMocie 3aBepIICHHS TPOTrPAMMEI.

[Tockombky mporpamma EMF2 octaBnseT He ymajJeHHBIM NHUCKOBBIM MeTadaiii, BBl MOXKETe B3INIAHYTh Ha Hero. OH
COCTOMT H3 3amucedl mepeMeHHOM JuuHbI, omnucbkiBaeMblx cTpykTypoii ENHMETARECORD, onpenenenHoit B
3aroyloBouHbIX (Qaimax Windows. Pacmmpennsiii meradaiin Bcerga HauyMHAETCS € 3arojloBKAa THUIA CTPYKTYPHI
ENHMETAHEADER.

BaMm He HyXeH J0CTyI K (HU3NYECKOMY JAUCKOBOMY MeTadaiiry AJsl MOJXydeHHUs 3aroioBovyHol mHpopMarmu. Ecim y Bac
€cTh onmcarenb Meradaiiia, To BBl MOJKETE HCHonb30Bath GyHkumo GetEnhMetaFileHeader:

Get EnhMet aFi | eHeader (henf, cbSi ze, &emh);

[TepBriii mapamerp — omucarens Mertadaiina. Ilocnennuit — ykaszarenp Ha cTpykTypy Tina ENHMETAHEADER, a
BTOpPOW — pa3Mep 3TO# CTPYKTyphl. Bel Moxere ucnons3oBathk QyHkimio GetEnhMetaFileDescription Uis TONTydYeHHS
crpoku ormucanus. [lone rclBounds crpykrypsl ENHMETAHEADER — cTpykTypa npsiMoyrojbHUKa, XpaHsIas paMepsl
n3obpaxenns: B nukcessix. [lone rclFrame crpykrypst ENHMETAHEADER — cTpykTypa npsiMOYrojibHUKA, XpaHsas
pa3mepsl n3o0paxenus B qpyrux eanHunax (0.01 Mmm).

3aroyioBoyHast 3alKCh 3aBepIIaeTcst AByMs cTpykrypamu tina SIZE, conepxammmu 18a 32-pa3psHbIx mods, sz/Device n
szIMillimeters. Tlone szIDevice XpaHUT pa3Mepbl YCTPONCTBA BBIBOA B MUKCENSX, a Tonie szIMillimeters XpaHUT pa3mMepbl
YCTpPOHCTBa BBIBOJA B MIUUIMMETpax. OTH JAaHHBIE OCHOBBIBAIOTCS Ha KOHTEKCTE YCTPOMCTBA, OMUCATENh KOTOPOTO
nepenaercs B Gpyakmuio CreateEnhMetaFile nepsbiM napamerpoM. Ecin aToT mapamerp paBen NULL, To GDI ucnons3yet
skpaH nuctutes. GDI mosydaet MeTpudeckue JaHHble ¢ moMoInbio Gyukiuu GetDeviceCaps.

BbiBOA TOUYHbIX N300paxeHnn

Bonpmioit miuroc m300pakeHUi, XpaHAIMMXCS B BHIE MeTa(alioB, COCTOMT B TOM, YTO OHH MOTYT PacTATHBATLCS [0
mo00T0 pa3Mepa M TIPH ITOM OCTAaBAaTHCSA TPABIIBHBIMH. YBEIHUCHHE WM CXKAaTHE H300paKeHHS — 3TO IPOCTO
MacIITabupOBaHKUE BCEX KOOPAMHATHBIX TOYCK, OMPEICIAIONNX TPUMHUTUBBL. C APYrod CTOPOHBI, OUTOBBIC 00pa3bl MOTYT
TEPSATh MPABUILHOCTh H300PAXKCHUS MIPU CIKATHU B PE3yJIbTaTe OTOPACHIBAHHUS IIETBIX CTPOK HIIH CTOIOIIOB UKCEIICH.

I/IHOFI[a, OAHAaKO, MPOU3BOJIbHOC MaCHITa6I/Ip0BaHI/Ie MeTa(baI‘/'ma — HE OYCHb XOpoIas nuaes. MoskeT oka3aThCs CMEIIHBIM
pacCTAruBaHUC COACPIKAIICTOCA B MeTa(bafme o6pa3a, B BHJIC JIMIIA YCJIOBCKA, B TOJICTOC MJIM TOHKOC JIMIIO. B sTom ciy4dae
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HaJ0 3HaTb HpaBI/IHLHHﬁ OTHOCHTEIIbHBIN pasMep 06pa3a. HeKOTOpLIe I/I306pa)K€HI/I$I MeTa(baﬁJ'[OB MOT'YT UMCTb CMBICJI
TOJIBKO IPpU KOHKPETHBIX (1)I/I3I/I‘ICCKI/IX pa3Mepax.

Kax Mb1 yxxe Bunmenw, nocienuuii napamerp Gyakmnun PlayEnhMetaFile — ctpykrypa tuna RECT, coo6matomas GDI,
IJie BBl XOTHUTE HapHCOBaTh M300pakeHHE B MPHEMHOM KoHTekcTe ycTpoiictBa. GDI pactaruBaeT oOpa3 Tak, 4TOOBI OH
3aHsUT TIOJTHOCTRIO YKa3aHHBIM MPSAMOYTOIbHHUK. TOYHBIH BBIBOJ M300pakeHUH MeTa(ailloB — B 3aJaHHBIX METPHUYECKUX
pa3Mepax WIH C COOTBETCTBYIOIIMM OTHOCHTENBHBIM pa3MepoM, TpeOyeT HCIIONB30BaHMSA HH(POPMAIMH O pa3Mepax H3
3arojoBka MeTadaiina M TOUHOH YCTaHOBKH Pa3MepOB MPSIMOYTOIbHHUKA.

DT0 KaKeTCsl JOCTATOYHO CIOXKHBIM, HO €Ille HEH3BECTHO, YTO MOXKET IMOJYYUTHCS MPH BBIBOJE M300pPKEHHS HA MPHHTED.
[oaToMy 3Ty paboTy OTIOKHM JIO TIIaBkI 15.

TekcT n wpudTol

IepBast 3ajada, KOTOPYIO Mbl pelIaid B JTOH KHHIE, HCIOJNb3ys mnporpammupoBanue mox Windows, Obuia 3amada
O0TOOpakeHHs] MPOCTON CTPOKM TEKCTa B LEHTPE OKHA. B mpenblaylleil riiaBe Mbl MOLUIH [JaJbllie ¥ PACCMOTPENH
oToOpakeHHe Ha YKPaHEe TEeKCTa, COCTOSILIEr0 U3 HECKOJBKUX CTPOK, M €ro MPOKPYTKY B OKHe. Tereph HACTYNWIIO BpeMms
paccMOTpeTh MEXaHWU3M OTOOpaKEeHHS TEKCTa Ha 3KpaHe OoJiee aeranpbHO. OOCYXKIEHHWE 3a7ad, CBA3AHHBIX C TEKCTOM,
OyZeT MPOJIOIHKEHO TaKXe B CICAYIONUX TiaBax. B rmaBe 11 MBI yBUINM, KaK UCIOJb30BaHUE OMOIMOTEKH TUAIOTOBBIX
okoH obmrero moip3oBaHus (Common Dialog Box library) 3HauuTensHO ympormaeT MporpaMMbl, AaBasl MOJIb30BATEIIO
BO3MOKHOCTh BEIOMpaTh mMpudTH. B rmaBe 15 Mbl mccienyeM mpoOIeMbl 0OTOOpaXKCHUST TEKCTa Ha JKPaHE B TAKOM XKE
BHJIC, KaK Ha Oymare.

BbiBOoA npocToro Tekcrta

JHaBaiite cHayaiga paccMOTpuUM cymiecTBytome B Windows st BBIBOAA TEKCTa pasziM4Hble (YHKIHH, aTpUOYyTHI
KOHTEKCTa YCTPOMCTBA, KOTOPBIE OIIPEAEIISIOT BU TEKCTA, a TAKKe UCII0JIb30BaHUE CTaHAapTHBIX (stock) mpudTos.

Haubonee yacto ucmoib3yeMod (YHKIIUCH BBIBOAA TEKCTA SBIAETCS (DYHKIHWS, KOTOpas MCIIONB30BANACh B MPOrpaMME
SYSMETS B raase 3:

Text Qut (hdc, xStart, yStart, pString, iCount);

[Mapamerpsr xStart u yStart onpeensIoT HaYIBHYIO TIO3ULUIO CTPOKU B JIOTHYECKUX KoopauHartax. OObIYHO 3TO TOYKa, B
koTtopyto Windows romeriaer BepXHHH JIEBBIH yroj HepBoro cumBoiia. 7extOut TpeOyeT TakKe B KayecTBe Iapamerpa
JaJbHUM yKa3aTesdb Ha CUMBOJIBHYIO CTPOKY U JUIMHY CTPOKH. JTa (YHKIHMS HE pacno3HaeT TeKcToBble cTpoku nmo NULL
CHMBOIY.

Cwmeicn mapametpoB xStart u yStart dyHkumu TextOut MOXeET OBITH U3MEHEH ¢ moMolnbto GyHkuuu SetTextAlign. Onaru
TA LEFT, TA RIGHT u TA CENTER Bmustor Ha ucCHonb30BaHHE XSfart TPH TO3WIMOHHUPOBAHWU CTPOKH IIO
ropm3oHTany. [lo ymomaanuro ycranosneH ¢uar TA LEFT. Eciu Be1 yecranoBute duiar TA RIGHT npu Be130Be QyHKITNH
SetTextAlign, To mocienyiomue BI30BEI GYHKIMH TextOut yCTaHABIUBAIOT MPABYIO TPAHMILY ITOCITIETHETO CHMBOJIA CTPOKH
B xStart. Ilpn 3amannom ¢aare TA CENTER B xStart yctanaBauBaeTcs cepeiHa CTPOKH.

Amnanormyano, ¢imaru TA_ TOP, TA BOTTOM u TA BASELINE BiusiioT Ha BepTHKAJIFHOE TTO3UIIIOHHPOBAHUE CTPOKH.
[To ymomuanuro ycranosieH ¢iaar TA_ TOP, koTopslit 03Ha4aeT, 4TO CTPOKa MO3UIIHOHUPYETCS TaKUM 00pa3om, 4to yStart
OIIpeeisIeT BEPIIMHY CUMBOJIOB B cTpoke. McnonszoBanue drara TA BOTTOM o3Hauaer, 4TO CTPOKa MO3UIUOHUPYETCS
Han yStart. Ber Moxxere ucrionb3oBats (irar TA BASELINE nuist pazmenieHust CTpoKH TakKMM 00pa3oM, YTOOBI MOJIOKEHHE
0a30BO JIMHUM ONpPENesUIOCh 3HadeHueM yStart. bazoBas JIMHMS — 3TO JIMHUS, HIDKE KOTOPOW pacliojlararotcst
"XBOCTHKH'" HEKOTOPBIX CTPOYHBIX OyKB (Hanpumep, p, q, y).

Ecnu BoI BeI3bIBaete SetTextAlign ¢ gpmarom TA UPDATECP, Windows urnopupyet napamerpsl xStart u yStart pyHKIMH
TextOut 1 BMECTO HUX HCIIOJIB3YeT TEKYyIIee MOJ0XKEeHHEe Tiepa, paHee ycTaHoBIeHHOe GyHKIusMu MoveToEx, LineTo wnn
Kakoi-nmubo npyroit QyHkumel, m3menstomend Texymee monoxenne nepa. ®mar TA UPDATECP Tarke 3actaBnseT
¢yakmuio  TextOut W3MEHUTHh 3HAYCHHWE TEKYIIETO ITOJIOXKECHHS Tiepa Ha KOHEI[ CTPOKH (TIpW YCTaHOBJICHHOM (iiare
TA LEFT) wm Ha Havano ctpoku (mpu ycraHoBieHHOM ¢umare TA RIGHT). Dto mcnomp3yercs Ais OTOOpaskeHUS
CTPOKH TEKCTa C IIOMOIIBIO MOCIIEOBAaTENBHBIX BBhI30BOB (DyHKIMHU TextOut. Korna ropu3oHTaNbHOE MO3UIIMOHUPOBAHHE
ocymectBisiercss npu ycraHoBieHHoM ¢uare TA CENTER, Ttekymiee monmokeHWe mepa HE MEHSETCS IIOCiie BBI30Ba
¢ynkumu TextOut.

Teneps naBaiiTe BCHOMHHM, KakK OCYIIECTBIISUICS BBIBOJ HAa 9KpaH TEKCTa B BUAE CTOJIONOB B psne nporpamM SYSMETS B
rinase 3. Torma kax/blii HOBBII BBI30B pyHKIMK TextOut NCNIONB30BaJICS Il OTOOPaKEHHST Ha SKpaHe OJHOro croibdua. B
Ka4yecTBe aJIbTEPHATUBBI MOXKHO MCIOJIb30BaTh QyHKIuio JTabbedTextOut:

TabbedText Qut (hdc, xStart, yStart, pString, iCount,
i NunTabs, pi TabSt ops, xTabOrigin);
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Ecmu ctpoka cumBOiIOB conepxut cuMBouibl Ta0ymsiun (\t” wiu 0x09), to Gynkims TabbedTextOut Oynet nipu BBIBOJC
3aMCHSTHh CHMBOJIBI TA0YIISAIUH YUCIIOM IPOOEIIOB, COOTBETCTBYIOIUX CIHUCKY IICIBIX TAPAMETPOB, KOTOPHIC BBI IIEPEAaCTe
B (DyHKITHFO.

IlepBeie mate mapametrpoB ¢yHkuuu TabbedTextOut Takue xe, kak y ¢Gyakmum TextOut. IllecToit mapameTp — 4YHCIIO
MO3UIMKA TaOyNAIMK, CeIbMOM TapaMeTp — MacCHB IO3WIMH TaOyJsAlvu, 3aJaHHBIX B THKcesX. Hampumep, ecnm
CpeIHss IIMpUHA CUMBOJIA 8 TIMKCENeH, M BB XOTUTE YCTAHOBHUTD MTO3UINHN TaOyJIIINHU depe3 KaKIsle 5 CHMBOJIOB, TO 3TOT
criucok Oymet coneprkath uncia 40, 80, 120 u T. 1., B MOpsIIKe BO3pacTaHHS.

Ecmm mrecroit u cenpmoii mapameTpbl uMetoT 3HadeHust 0 wmu NULL, To mo3ummu TaOymsiuy yCTaHABIMBAIOTCS depes
paBHBIE IPOMEXKYTKH, PaBHbIE BOCBMUKPATHON cpeiHel mupruHe cuMBOJIOB. Eciu mectoil mapameTp paseH 1, To cenpMoit
mapaMeTp yKasbIBaeT Ha MPOCTOE IENI0e, KOTOPOS KaXIBIH pa3 MpUOaBISCTCS Ui ONMPEICIICHHUS CICAYIOIICH MO3UINH
tabymsanuu. (Hampumep, ecnu mectoit mapaMeTp paBeH 1, a cempMOW mapaMeTp sIBISCTCS yKa3aTeleM Ha IePeMEHHYIO,
conepxarryto guciio 30, To mo3unuu Tadyisun OyayT ycranosieHsl Tak: 30, 60, 90, ... mukceneid.) [Tocnennuit mapamerp
3aJaeT JOTHYCCKYI0 KOOPAUHATY 10 TOPU30HTAIH TOYKU OTCYETA MO3HIUH Ta0ysun. Todka oTcyeTa MOKET COBIAATh C
HavyaJIbHOM MO3UIUEN CTPOKH WM OTJIMYAThCS OT Hee.

IIpumepoM apyroii pacmupeHHOW (YHKIMH BbIBona Tekcta siBhsercs GyHkws ExtTextOut (npuctaBka EXxt O3Ha4YaeT
pacIMpeHHas):

Ext Text Qut (hdc, xStart, yStart, i OQptions, &ect, pString, iCount, pxD stance);

[Tareii nmapamerp 3TOM (yHKUMM SIBISETCS yKazaTeJeM Ha INPSAMOYTOJbHYIO CTPYKTYpy. OTa CTPYKTypa SBISETCS
NpsSMOYTOJILHUKOM oTcedyeHus (eciu napamerp iOptions nmeet 3Hauenne ETO CLIPPED) wnu npsimoyronbHukoM QoHa,
KOTOPBIH JTOJDKEH OBITH 3aKpalleH TeKyInM nBeToM ¢ona (ecnu nmapamerp iOptions umeet 3Hauenne ETO_OPAQUE). Bu
MOXETE 3a7]aBaTh 00€ ONIMY WIH HA OJHOM.

[Mocnemuuii mapameTp SBISCTCS MAacCHBOM IEJBIX BEIHYMH, 3aafONINX HHTEPBAIBI MEXIY COCETHUMH CHMBOJAMH
CTPOKH. DTO IMO3BOJISET MPOTPAMMHO CKFMATh WM PACTATHBATH MEKCHMBOJBHBIN MHTEPBAN, 9TO WHOTAA TpeOyeTcs s
TOTO, YTOOBI Pa3MECTUTh OTHEIBHOE CJIOBO B y3KOM cToiOIe. Ecmu »ToT mapamerp mmeer 3HadeHne NULL, To
YCTaHABIUBACTCS 3HAUYCHUE MEKCUMBOIBHOTO HHTEPBAJIA II0 YMOTIAHHIO.

OnHoit u3 QyHKIMIA BBEIBO/A TEKCTa OoJiee BBICOKOTO YPOBHS siBisieTcst GyHKIMs DrawText, KOTOPYIO MBI UCIIOIb30BAN B
nporpamme HELLOWIN B rnase 2. BmecTo yka3aHust KOOpIUHAT Ha4aJIbHOM MO3MIUM BHI 3aaeTe cTpykTypy Tuna RECT,
OIpEeIENAIOUIYI0 IPSMOYTOIBHHK, B KOTOPOM BbI XOTHTE Pa3MECTUTh TEKCT:

DrawText (hdc, pString, iCount, &ect, iFornmat);

Tax ke, Kak u Apyrue (yHKIUH BBIBOJA TeKCTa, GyHKIUS DrawText TpeOyeT 3a1aHuUs B Ka4eCTBE MMAapaMeTPOB JAIBHETO
yKa3aTelsl Ha CHMBOJBHYIO CTPOKY M UIMHY cTpoku. OmHako, IpW HCIoids30BaHWU (yHkumu DrawText 1 BBIBOJA
CTpOKH, oOKaHumBaromieticss cumBosioM NULL, BbI MOXeTe 3a1aTh 3HaueHue nmapameTpa iCount paBHbBIM —1. B aTOM ciydae
Windows BEIYUCIUT IJTHHY CTPOKH.

Ecmu napamerp iFormat umeet 3HaueHue 0, To Windows HHTEPIIPETHPYET TEKCT KaK PSJ CTPOK, Pa3ICICHHBIX CUMBOJIAMH
Bo3Bpara kapetku (\r’ win 0x0D) win cumBonamu koHIA cTpoku (\n” wim 0x0A). BrIBOI TEKCTa MPOU3BOIUTCS, HAUUHAS
C BEpPXHETO JIEBOTO yria MpsSIMOyrojibHUKa. BO3BpaT kapeTku WM KOHEl CTPOKU MHTEPIPETUpYETCs KaK CUMBOJ "HOBas
ctpoka" (newline). B coorBercTBUU ¢ 3TM Windows TpephIBacT BBIBOJ TEKYIICH CTPOKHM M HAYMHAET HOBYIO CTPOKY.
BriBoJ HOBOI CTpOKM HAaUMHAETCS MOA NPEIbIAYLIEH CTPOKOM OT JIEBOro Kpas MpsIMOYTOJIbHUKA C MHTEPBAIOM PaBHBIM
BBICOT€ CHMBOJIa B CTpOKe (0e3 ydeTra BEIMYHHBI IPOCTPAHCTBA, 3aJaHHOTO B MpU(pTE B KadecTBE MEKCTPOUYHOTO
naTepBana (external leading)). JIroOo# TEKCT, B TOM YHCIIe U YacTH OYKB, KOTOPBIE TIPH OTOOPaKEHUH HA SKpaHEe MOIaJaroT
TIpaBee WIM HIDKE TPAHUI] IPSIMOYTOJIBHUKA, OTCEKAIOTCS.

Ber Moxere m3MeHWTH aAeiictBue ¢yHKumuu DrawText 1O yMONYaHWIO, 3aJaB 3HaueHWe mapamerpa iFormat, Kak
KoMOnHanuio oxHoro wiM Heckoubkux ¢uaroB. @mar DT LEFT (ycraHoBieH IO YMONYaHHIO) 3afaeT BBIpaBHHBAaHUE
BbIBOAMMOTO TekcTa BieBo, ¢guar DT RIGHT — BripaBHuBanue BmpaBo, ¢puar DT CENTER — BreipaBHHBaHUE IO
LIEHTPY OTHOCHTENIBHO JIEBOM M MpaBoil cTOpoH mnpsMoyrosbHuKa. [lockoneky ¢uar DT LEFT umeer 3nauenue 0, BB
MOXETe HE 331aBaTh €ro 3HaUYCHHE B IBHOM BHJIE, €CIIM XOTHTE, YTOOBI BECh BEIBOAUMBII TEKCT OBLIT BRIPOBHEH BJIEBO.

Ecnu BBl He XOTHTE, YTOOBI CHMBOJIBI BO3BpaTa KapeTKW M CHMBOJIBI KOHI[A CTPOKHM HHTEPIPETHPOBAIMCH KaK CHMBOJIBI
Hayajla HOBOW CTpPOKHM, BBl Moxkere BKmounTh unpeHtudukarop DT SINGLELINE. B asrtom cmydsae Windows
MHTEPIPETUPYET CHMBOJIBI BO3BpaTa KapeTKM M KOHIA CTPOKM Kak OTOOpa)kaeMble CHMBOJIBI, @ HE KaK YIPaBIISIOLINE
cumBoibl. Ecim BeI ncnonbiyere unentudukarop DT SINGLELINE, Bam Heo0X0quMo Takxke 3a1aTh MOJI0KEHHE CTPOKU
10 BEPTHKAJIH: BBepXy mpsmoyronbHuka (pmar DT TOP, BKiIfoueH Mo yMOTYaHWIO), BHH3Y NPSMOYTOJbHHKA (diar
DT BOTTOM) wumm mocepeaWHe MEXAy BepxXHeH W HIDKHEH TpaHWIAMH NPSIMOYTOJNBHHKAa BbIBoAa (¢uar
DT_VCENTER).

Korzaa Ha 3kpaH BBIBOANUTCS TEKCT, COCTOSIIIUN U3 HECKOJIBKUX CTPOK, Windows B OOBIYHOM PEXHUME 3aKaHUMBACT CTPOKH,
TOJBKO BCTPETUB CHMBOJ BO3BpATa KapeTKH WJIM CUMBOJ KOHIA CTPOKU. OJHAKO, €CIIM CTPOKA OKa3bIBACTCS JUIMHHEE, YEM
MIMpYHA TPSMOYTOJILHUKA BBIBO/A, BBl MOXkeTe ucnoib3oBath giaar DT WORDBREAK. B atom ciayuae Windows Oyaer
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0OpBIBaTh CTPOKH B KOHLE CJOB BHYTpM CTpokd. [Ipu BbIBOZE J1I000Or0o TekcTa (COCTOSIIEro M3 OJHOM CTPOKH WU
MHoroctpouHoro) Windows oTcekaeT Ty 4acTh TEKCTa, KOTOpas MOMAJacT 3a Mpeieibl MPSIMOYTOJIbHHUKA BBIBOJA. BBI
MOJKeTe M30exarh 3Toi cutyarmu, BkiounB ¢uar DT NOCLIP, koTopsIif Takke yCKOpsieT BeIOIHeHHe GyHKImA. Kormna
Windows ocyIlecTBIsIeT BHIBOJI HA KPAH TEKCTa, COCTOSALICTO U3 HECKOIBKUX CTPOK, TO MEKCTPOUHBIN HHTEPBaI OOBIYHO
BBIOMpAETCsSl PaBHBIM BBICOTE CHMBOJA 0€3 ydeTa BEJMYHHBI MPOCTPAHCTBA, 33[JaHHOTO B IIPU(TE, KaK MEKCTPOUHBIH
uHTepBan. Eciu Bbl XOTUTE, YTOOBI BEJIMYMHA ITOTO MPOCTPAHCTBA ObLIA BKIIOYEHA B MEKCTPOYHBIM MHTEPBAI, TO BBI
Moskete ncrnonb3oBath piar DT_EXTERNALLEADING.

Ecmu Texer comepxut cumBoibl Ta0ymsuuu (\t” mnmm 0x09), Bam Heobxomumo Bimounth ¢ar DT EXPANDTABS. Ilo
YMOJTYAHHMIO MTO3HUIMN TaOyIISIMK yCTAHOBJICHBI Yepe3 KaXk/Ible BOCEMb CHMBOJIBHBIX MO3HMIMHA. BBl MOXXeTe 3a1aTh pa3Hble
no3uiu Talymsinuu, ucnonsdyst Guar DT TABSTOP. B srom ciywae crapmmii 6aiit mapamerpa iFormat COICPKUT
YHUCIIO CHMBOJIBHBIX IO3MLMHA JUIl KaXJIOH HOBOW mo3uimu Talymsanun. OnHako, 3/1ech peKOMEHAyeTcst Hu30eratb
ucrions3oBanust ¢uara DT TABSTOP, nockonbky crapmmii OGaiT mapamerpa iFormat ucTonb3yeTcst Takke JUis
HEKOTOPBIX JIPYrHX (h1aros.

ATpnOYTbI KOHTEKCTaA YCTPOMCTBA U TEKCT

HeKOTOpLIC anI/I6yTI>I KOHTCKCTa yCTpOﬁCTBa BJIMAKOT Ha BHUJ BBIBOAUMOI'O TCKCTA. B xoHnrtekcre YCTpOﬁCTBa 1o
YMOJIYAaHUIO JJIA TCKCTA 3aJIlaH ‘-IeprIfI OBET, HO BBI MOXKETC U3BMCHHUTD €T0 C IIOMOIIBIO q)yHKLII/II/II

Set Text Col or (hdc, rghCol or);

Tax e, Kak JUIs [[BeTa Nepa ¥ LBeTa ITPUXoBol kuctd, Windows npeobpasyer 3HaueHue napamerpa rgbColor B 4ncThlii
1BeT. Bbl MOkeTe onpeiesuTh 1BET BEIBOAUMOTrO TEKCTa, BhI3bIBas ¢pyHkuuio GetTextColor.

HpOCTpaHCTBO MCKAY CTPOKAMHU TCKCTA 3aKpalIMBACTCA Ha OCHOBAHWHN YCTAHOBJICHHBIX pCKHUMa (1)0Ha " 1IBCTa (bOHa. B
MOXKETE UBMCHUTL PCIKUM (1)0Ha, HCIOJIb3Ys (byHKIII/IIOZ

Set Bkhbde( hdc, i Mode);

rne napamerp iMode nmeer 3nauenne OPAQUE nmu TRANSPARENT. ITo ymonyanuio pexnM (oHa yCTaHOBJIEH pPaBHBIM
OPAQUE. 3to o3Hauaer, uro Windows 3akpalimuBaeT NpOCTPAHCTBO MEXIY CTPOKaMH TeKcTa BeToM (oHa. Brl Moxere
H3MEHUTH LBET POHA C MOMOUIBIO QYHKIINU:

Set BkCol or (hdc, rgbCol or);

3nauenne napamerpa rgbColor ipeobpa3yeTcst B 3HaU€HIE YUCTOro mBeta. [lo ymomyanuro 3aaan 6embrii nBet ¢pona. Ecim
pexxum pona nmeet 3HadueHne TRANSPARENT, to Windows urnopupyet 1seT (oHa ¥ HE 3aKpaminBaeT IpOCTPaHCTBO
Mexay crpokamu. Windows Takke HCIIONB3YeT pekuM (GoHa M 1BET (oHA IS 3aKpalluBaHUs MPOCTPAHCTBA MEXKITY
TOYCYHBIMH M INTPUXOBBIMU JIMHUSMH, a TaKKE MPOCTPAHCTBA MEXKAY INTPUXAMU LITPUXOBBIX KHUCTCH, Kak YyiKe
o0cy>Kanock paHee.

Msuorue nporpammsl o Windows 3amator kucte WHITE BRUSH, xotopyro Windows ncross3yeT 1uisl 3aKpaniiBaHus
¢ona oxna. Kuctb onpenensiercst B CTpyKType Kiacca okHa. Kpome TOro, MOXKHO ceiaTh L[BET OKHA Balllei MpOrpaMmbl
COBIAJAOUINM C CHCTEMHBIMH IIBETaMH, KOTOPBIE MOJIb30BaTENIb MOKET YCTaHOBUTH B nporpamme Control Panel (manens
ynpasneHus). B atom cimydae Bol 3a7aete 1BetT ¢pona B ctpykrype WNDCLASS Takum o6pazom:

wndcl ass. hbr Backgr ound =( HBRUSH) (COLOR W NDOW + 1) ;

Korna Bbl XOTHUTC BBIBCCTHU TCKCT B pa60qef/i 06J'IaCTI/I, Bbl MOKETC YCTAHOBUTH IBET TCKCTAa U LBET (1)0Ha, HCHOJIb3YA
TEKYIIUEC CUCTCMHBIC LIBCTA:

Set Text Col or (hdc, Get SysCol or (COLOR_W NDOANTEXT) ) ;
Set BkCol or (hdc, Get SysCol or (COLOR_W NDOW) ;

MoxHO ccaTh Tak, 4yTOOBI Ballla nporpaMma OTCJIC)KHBaJIa UBMCHCHUE CUCTCMHBIX [IBETOB!:

case WM SYSCOLCORCHANGE :
I nval i dat eRect (hwnd, NULL, TRUE);
br eak;

Jpyrum aTpuOyTOM KOHTEKCTa YCTPOWCTBA, OMPENESISIIONIAM BHUA TEKCTa, SBJSETCS MEXKCHUMBOJIBHBIN WHTepBal. Ilo
YMOJIYaHHUIO OH YCTaHOBJeH B 0, UTO 03HA4YaeT OTCYTCTBUE MHTEpPBaia MEXAYy COCETHUMHU CUMBOJIaMu. Bbl MoxeTe 3a1aTh
MEKCUMBOJIBHBIN UHTEPBAIL, HCIIONb3YsT (DYHKITUIO:

Set Text Char act er Extra(hdc, iExtra);

3HadeHue mapamerpa iExtra 3agaercs B JIoTHdeckux enuHHUIax. Windows mpeoOpasyeT ero no OMmkanIiero 3Ha4eHUs B
MUKCENsX, KoTopoe MoxeT ObiTh 1 0. Ecniu BbI 3a7aure 3HaueHne napaMeTpa iExtra oTpuLaTesibHbIM (HapuMep, YTo0bl
TIPIKATh CUMBOJIBI OJTIKE IpyT K 1pyry), Windows ucnonb3yeT aOCOIIOTHOE 3HAYCHHUE 3aJaHHOTO YHCIIa: BBl HE MOXETE
cienath 3Ty BedudnHy MeHbie 0. Bel MOXeTe MOJMYYHTh TEKYyIIee 3HAYCHHUE MEXKCHMBOJBHOIO HHTEpPBaja, MCIONb3YS
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¢ynkumio GetTextCharacterExtra. Windows npeaBapuTelIbHO IpeoOpasyeT BO3BpaliaeMoe 3HaYCHHE MEKCHMBOJIBHOTO
MHTEpBaJla U3 IIMKCEIICH B JIOTHYECKUE EANHHULIBL.

Mcnonb3oBaHue ctaHAApTHLIX WpUhTOB

Kornma BBl BeI3BIBacTE OAHY M3 QyHKIWH BbIBoma Tekcta TextOut, TabbedTextOut, ExtTextOut wmn DrawText, Windows
MCTIONB3YeT MpPHU(T, BHIOPAHHBIM B MOMEHT BbI30Ba QYHKIIMU B KOHTEKCTe ycrporicTa. LlpudT onpenenser ocobeHHOCTH
n300pakeHns CHMBOJOB U pasMmep. Ilpocreiimnii myTh BBIBOAUTH TEKCT pa3lMYHBIMH LIpH(TAMH COCTOMT B
WCTIOJIb30BaHUH CTAaHIAPTHBIX MPUQPTOB, oaaepxkuBaeMbix Windows. OHaKO, HX CIIUCOK JOCTATOYHO OTPAHHYEH.

BrI MOXeTe MOoyduTh onrcaTelh CTAaHAAPTHOTO MpPHU(TA, BEI3BIBAS (DYHKITHIO:

hFont = Get St ockOhj ect (i Font);

rae mapamerp iFont — OIMH W3 HECKOJIBKUX HJCHTU(UKATOPOB, TOJIBKO JBA U3 KOTOPBIX OOBIYHO HCHOJIB3YIOTCS. BB
MOJKETe 3aTeM BhIOpaTh MPU(T B KOHTEKCT YCTPOHCTBA:

Sel ect bj ect (hdc, hFont);

Br1 MoxxeTe OCYHICCTBUTDL 5TO U 3a OAWH IHar:

Sel ect bj ect (hdc, Get St ockObj ect (i Font));

Oyukmusa GetStockObject — 310 Ta ke camas QYHKIHS, KOTOPYIO MBI UCTIOJB30BAIN paHee IS MOMYyUSHHs CTaHIaPTHBIX
nepheB U KucTel; QyHKIuio SelectObject MbI HCTIOJIB30BATU TIPH BBIOOPE MIEPHEB, KUCTEH, OUTOBBIX 00PAa30B U PETHOHOB B
KOHTEKCT YCTpOMCTBA.

HlpudT, BHIOpaHHBIH B KOHTEKCT YCTPOWCTBA 110 yYMOJYAHHIO, HA3bIBAETCS CHUCTEMHBIM IIPUPTOM M ONpEAENsieTCS
napamerpoM SYSTEM FONT ¢ynkmm GetStockObject. D10 nponopunoHanbHEIH mpudt, cocrosmuii w3 ANSI
CHMBOJIOB, KOTOpBIiT Windows MCIIONb3yeT A1 BEIBO/IA TEKCTa B MEHIO, IUAJIOTOBBIX OKHAX, OKHaX II0/ICKAa30K U B CTPOKax
3aroyioBkoB OkoH. 3amanue napamerpa SYSTEM FIXED FONT ¢ynkmun GetStockObject (koTopoe OBUIO cuenaHo B
nporpamme WHATSIZE panee B 5TOH InaBe) qaeT Bam omucatenb pudTa ¢ukcupoanHoil mupunsl (fixed-pitch),
COBMECTUMOTO C CUCTEMHBIM HIPU(TOM, KOTOPHII Hcnonb3oBaics B Oonee panHux (10 3.0) Bepcusx Windows. D10 o4eHb
yI00HO, KOT/Ia BCE CHMBOJIBI MIPH(Ta UMEIOT OANHAKOBYIO LIHPHHY.

Korna Bel BhIOMpaeTe HOBBIN MIPU(T B KOHTEKCT YCTPOWCTBA, BBl JOJDKHBI BBIYHCIHTH BBICOTY CHMBOJIA IpudTra H
CPEIHIOI0 IMUPUHY CHMBOJA, HCIONb3ya ¢yHkumio GetTextMetrics. Ecnu BBl BEIOMpaeTe MPOMOPIIMOHANBHBIN MPU(T, TO
BBI JIOJDKHBI IOMHUTb, YTO CPEIHSS MIMPHHA CUMBOJIA — 3TO ACHCTBUTEIFHO CpPEJHEE 3HAUECHHUE, T. €. HEKOTOPHIE CUMBOJIBI
Oornee mmpoKWe, a HEKOTOpHIe Oosiee y3kwe. Jlajmee B 3TOW IJlaBe MBI PAacCCMOTPHM, KaK OINPENSIUTHh OOIIYIO IMIMPHHY
CTPOKH, COCTOSAIIYIO 3 CHMBOJIOB PA3INYHON IIMPHHEL.

Hecmotpst Ha To, uTo dyHKUMS GetStockObject HECOMHEHHO NpeIaraeT MpOCTEHIINI TOCTYH K pa3IMuHbIM MPUQTaM, BbI
HEe MMeeTe BO3MOKHOCTH YNpaBIATh mipudramu, KoTopble mpemiaraer Bam Windows. Bckope Bbl yBUIUTE, Kakum
00pa3zoM BB MOXKETE TOYHO 33/1aTh JKEJNAeMbIi BHJI M pa3Mep CHMBOJIOB.

Tunbl wpudToB

Windows nonnepskuBaet n8e 6oipunx kareropun mwpnupToB — " mpud el GDI " n "mpudrsr ycrpoiicta" (device fonts).
Hpudter GDI xpanstcs B Qaiinax Ha BameMm jxecTkoMm jaucke. Ilpudrsl ycTpoiicTBa COOTBETCTBYIOT KOHKPETHOMY
yCTpOHCTBY BbIBOzia. Hampumep, G0IBMIMHCTBO IPHHTEPOB MMEET HAOOP BCTPOSHHBIX MIPU(TOB YCTPOIiCTRA.

[pudTter GDI MoryT OBITH OJHOTO M3 TPEX THUIIOB — PAacTPOBBIC MIPHU(THI, BEKTOPHBIE MPUGTH U MPUPTHI THIA True
Type.

PactpoBbiii mpudT WHOTAA HA3BIBAIOT MIPU(TOM OMTOBBIX MIAOJIOHOB, T. K. B (aiisie pacTpoBOro mpudTa KakIslii CHMBOJ
XpaHWUTCs B BuIEe OuToBoro mrabnoHa. Kaxnwlii pacTpoBblii mipudT pa3paboTaH Uil OMPEEIEHHOTO OTHOCHTEIHLHOTO
pa3Mepa IHKcels TUcIulesl U pa3Mepa cuMBosia. Windows MOXET cO3/1aBaTh CHMBOJIBI OOJBIINX Pa3MEPOB U3 PAaCTPOBBIX
mpuptoB GDI, nmpocTo myOmupyst CTpOKM WM KOJOHKH IHKcened. OmHaKo, 3TO MOXKET OBITh CHIEJIAHO TOJIBKO IENoe
KOJIMYECTBO pa3 M JIO oOmpejaesieHHoro mnpexaena. Ilo osroi npuumHe pactpoBele mmpupTsl GDI  HaszbBaroT
"HemaciiTabupyeMbiMu" (nonscalable) mpuprTamMn. OHE HE MOTYT OBITH PacTSHYTHl WJIM CKaThl 1O IPOHM3BOJIEHOTO
pa3mepa. OCHOBHBIMH NIPEUMYILECTBAMH PACTPOBBIX HIPU(TOB SBISAIOTCS UX OBICTpOE 0TOOpa)keHHEe Ha YKpaHEe U YETKOCTb
(1. X. oHM OBUIM pa3paboTaHBI BPYYHYIO, YTOOBI TEKCT BBITIISIEN MAKCUMAIBHO Pa300PUHBO).

B ©Oonee pannmx Bepcusax (o 3.1) Windows mnomnepxuBana, kpome mpupToB GDI, eme u BeKTOpHBIE MIPUQTEL.
Bekropusie mpudThl omnpemencHsl Kak HA0Op COCIMHEHHBIX IPYr C IPYroM OTPE3KOB MpsAMBIX (connect-the-dots).
BekropHbie mpUQTH JETKO MAacmITaOUPYIOTCS B IMHPOKHX Tpelenax, T.€. OAUH W TOT XK€ MMPUPT MOXKET OBITH
WCTIONIb30BaH B TpaMUeCKUX YCTPOHCTBaX BBIBOJA C JIOOOH pa3pemaronieil criocoOHOCThIO, W ATH MPHUPTH MOTYT OBITH
YBEIMYEHBI WM YMEHBIIEHBI 70 JI000r0 pazmepa. OaHako, 3TH MPUQPTH UMEIOT 00Jiee HU3KYIO CKOPOCTh OTOOpasKeHUS,
IUIOXYIO YETKOCTh NMPU MAaJCHBKHX pa3Mepax, a IPU KCHOIb30BAHUHM OOJBIIUX Pa3MEPOB CHUMBOJIBI BBITJLSIIAT OYCHBb
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OJeJHBIMHU, TOTOMY YTO MX KOHTYPBI — TOHKHE JIMHUH. BekropHble mpu(Thl ceifuac MHOTAA Ha3bIBAIOT "TIOTTEPHBIMH"
(plotter fonts), MOCKOJIBKY OHHU MOJIXOJAT TOJIBKO IS INIOTTEPOB.

Js o6oux TumnoB mpudtoB GDI, pacTpoBBIX W BEKTOPHBIX, Windows MOXET CHHTE3HpPOBAThH IOJYKUPHBIH KypCHB,
MOJUEPKHYTBIA W 3a4epKHYThIH WpH(THl 63 XpaHeHHs OTAENbHO MIPU(TOB KAXKIOro M3 3THX THIOB. Hampumep, 4To0ObI
MOJY4YUTh KypcuB, Windows mpocTo cIBUraeT BEPXHIOI 4aCTh CHMBOJIA BIIPABO.

Hanee paccmotpum mipudtel TrueType, KOTOPBIM MTOCBATHM OCTATOK TJIABHI.

WpudTel TrueType

C BBegenunem mpudroB TrueType B Bepcun Windows 3.1 3HAUYNTENBHO MOBBICHINCH BO3MOXHOCTH M THOKOCTh PabOTHI ¢
Tekcramu. TrueType — 3TO TEXHOJIOTHA KOHTYPHBIX MIpHU(TOB, KoTopas Oblna paspaborana Apple Computer Inc. u
Microsoft Corporation; oHa IOAAEPKUBAETCS MHOTMMH IPOW3BOJIUTEIISIMH IWPUQPTOB. OTAENbHBIE CUMBOJBI MIPH(TOB
TrueType onpenenstoTcss KOHTYpaMH, COCTOSIIMMH M3 HPSAMBIX JMHUH W KpUBBIX. Takum obOpasom, Windows Mosker
MacumTabupoBaTh 3TH IIPUQTH, H3MEHsS ompeaenstomue KOoHTyp koopaumHatel. pudTer TrueType moryt ObITH
UCIIONB30BaHbl KaK JUIsl BBIBOJA Ha OKpaH, Tak M JUI BBIBOAA HAa NPHUHTEP, Iejias pealbHO BO3MOXKHBIM PEKHM
orobpaxenus tekcra WYSIWYG (what-you-see-is-what-you-get, 4To BUIUTE — TO U TIOJIydaeTe).

Korma Bameit mporpamMmMe HeoOxomumo uctonb3oBaTh mpudt TrueType ompenenennoro pasmepa, Windows gopmupyet
pacTpoBOe TPEACTaBICHUE CHMBOJIOB 3TOTO MmpudTa. ITO0 03Ha4daer, yTo Windows MacmTabupyeT KOOPAWHATHI TOYEK
COE/IMHEHHS TPSAMBIX M KPHUBBIX KaXKJOr0 CHMBOJIA, UCIIOJNBb3Ys JOMOJHUTENbHbIE NaHHBIE, KOTOPbIC BKIIOYECHBI B (haiin
mpudra TrueType. DTu AOMONHHUTENbHBIC JaAHHBIC TO3BOJISIIOT KOMIIEHCHPOBATH OLIMOKH OKPYTJICHHUS, KOTOPbIe MOTIH OBl
MIPUBECTH B pe3yJibTaTe K MCKakeHWto cuMBoia. (Hampumep, B HekoTOpbIx mpudTax o0e HOXKKH 3ariaBHON OykBel H
JIOJDKHBI UMETh OJIMHAKOBYIO mMpHHY. [IpocToe MacimTabupoBaHHE MOXKET MPHBECTH K Pe3ysbTaTy, KOTJa OJHA HOXKKa
OyneT Ha NHKCENb ILIMpe, 4eM Jpyras. Y4eT JOMOJHUTEIbHBIX MaHHBIX MIPU(Ta MPEJOTBpAIACT 3TY CHUTYAIHIO.)
[Momy4yeHHBI TaKUM 00pa30M KOHTYP KaXKOTO CHMBOJIA MCIIONB3YETCs 3aTeM JUIS CO3JaHWs OMTOBOTO 00pa3a CHMBOIA.
3T GUTOBBIC 00PA3bI KIMIUPYIOTCS B MAMSTH JJISI MOCIICTYIONIETO MPUMCHECHUS.

Windows 95 ocnamiena 13 mpudramu TrueType. OHE UMEIOT CIIEAYIOIINE UMEHA B COOTBETCTBHH C UX BHIOM:
¢ Courier New
¢ Courier New Bold
¢ Courier New Italic
¢ Courier New Bold Italic
¢ Times New Roman
¢ Times New Roman Bold
¢ Times New Roman Italic
e Times New Roman Bold Italic
e Arial
¢ Arial Bold
e Arial Italic
e Arial Bold Italic
e Symbol

IIpugt Courier New — 3T0 PuKCHpOBaHHBIN MPHUPT (T. €. BCE CHMBOJBI UMEIOT OJAMHAKOBYIO mupuHy). OH pa3zpaboTan
MOX0XKUM Ha BBIBOAUMBIE JaHHBIC TAKOI'O YCTAPEBILIErO YCTPOWCTBA, KAk MUIlyIias mamuHka. ['pynmna mpudro Times
New Roman — 310 mpomsBoanbsie oT mpudra Times, BrepBbie pa3paboTaHHOTO crenuanbHO st Times of London, n
UCIIONIb3yeMOT0 BO MHOTHX IEYaTHBIX Marepraiax. OHM pacCUMTaHbl HAa TO, YTOOBI 00ECIIEUYUTh MAKCHMANbHOE yJI00CTBO
yrenns. [ pynma mpudtoB Arial — 310 mpomsBomgHble oT mpudTa Helvetica, sBustomerocss pyoseHbM (sans serif)
mpudToM. DTO O3HAYAET, YTO CHMBOJBI HE HMMEIOT 3acedek Ha koumax. lpupt Symbol comepxut psim yacto
HCTIONB3YEMBIX CICIUATBEHBIX CHMBOJIOB.

OOBIYHO BBI 33/1a€Te MPUPT MyTeM YKa3aHUS €ro TUIIOBOTO MMCHH M THUIIOBOTO pa3Mepa. THIIOBOW pa3mep BBHIPAXKACTCS B
¢IMHUIIAX, HA3bIBAEMBIX MYHKTaMH. [IyHKT — 3T0 mpuOim3uTensHo 1/72 moiiMa, pasHHIa HACTOIBKO HECYIIECTBCHHA, YTO
B KOMITBIOTCPHOU MONUrpaduu MyHKT YacTO OMPEACISIIOT Kak 1/72 mroiiMa 0e3 BCSKHX OTOBOPOK. TEKCT 3TOW KHHTH
HaTieyaTaH MWIPU(TOM THUMOBOTO pasMepa 12 myHkToB. THIOBOW pa3smep MHOTJA ONPEACISIOT KaK BBICOTY CHMBOJA OT
BEepXHEW TpaHWIBl OYKB, MMEIOMMX BBICTYHAIONIIYI0O BEPXHIOID YacTh, 10 HIDKHEH TpaHWIBl OYyKB, WMEIOIINX
BBICTYTIAIOMIYIO HIKHIOIO 9acTh. DTO JOCTATOYHO yOeIMTENBHBIN croco0 OLEHKH THUIIOBOTO pa3Mepa, HO OH He SBISETCS
TOYHBIM JIJIs1 BceX mpupToB. MIHOTIA pa3paboTYMKH MPUPTOB AEHCTBYIOT MO-APYTOMY.

Cuctema EZFONT

Brenenne mpudroB TrueType — 1 UX OCHOBOITOJIATAIOIIEE UCIIOIL30BaHUE B TPATUITMOHHOM moyMTpadun — o0ecrednsio
Windows cepbe3nyto 0a3y sl MHOTOBapHaHTHOTO OToOpakeHus Tekcta. OmHaKo, HEKOTOphble M3 (QYHKIUH BEIOOpA



159

mpupra Windows ocHOBaHBI Ha GoJiee CTapoOil TEXHOJIOTHHU, IPU KOTOPOW pacTpoBble MIPU(THI HA SKpPaHE TOJDKHBI ObLIN
anMpOKCUMHUPOBATh MIPHU(THI IEYaTAIONIEr0 YCTPOHCTBA.

B npeapiaymux u3maHusaX 3TOH KHUTH TOJIPOOHO paccMaTpuBaiach GYyHKIMS EnumFonts, KOTOpas MPEIOCTaBIseT 000
nporpamme ctpykTypsl LOGFONT (logical font, mormueckmit mpudt) m TEXTMETRIC mnsa xaxmgoro mpudta GDI,
YCTaHOBJICHHOTO JUISA HCIIOJIb30BaHUs moa Windows, u mis Bcex mpudToB ycTpoiicTB. [namoroBoe okHo ChooseFont
(xoTopoe moapoOHee OyneT paccMOTpeHO B TiaBe 11) memaeT HEHYXHBIM HCIOJB30BaHUE ATOW (DYHKIIMM M BCETO, UTO C
Hel cBsa3aHo. Taxke moapoOHo obcyxnmanack GyHkus CreateFontIndirect, KoTopas MO3BOJSET MPOrpaMMe OIMCHIBATH
co3naBaeMblii PUPT O€3 ero HEeMEUICHHOTO MMEHOBAHMs. JTO OOBSCHSAET TO, KAKUM 00pa3oM MIPU(THI IeYaTAIOIIETO
YCTPOHCTBA alMPOKCHMHUPOBAITUCH HA SKPAaHE MOHUTOPA.

B atoii raBe BaM OyzeT NMpewIosKeHO HEYTO COBCEM Jpyroe. 31ech OyeT IMOKa3aHo, KaK MOXKHO HCIIONB30BaTh Pa3iIniHbIC
crangaptaele mwpudTel TrueType B Bammx mporpammax Hambosiee 3p(EKTUBHO M OJHOBPEMEHHO C y4E€TOM TpeOOBaHMMA
TpaJMIMOHHOI nommrpaduu. st aToro Hajo 3a1ath Ha3BaHue mWpHdTa (0AHOTO M3 13, MepeUrCIICHHBIX BHIIIE) U €T0 pa3Mep
(xoTopslii Oyner paccmotper Bckope). LlpudTt nassan EZFONT (easy font, npoctoit mpudr). Ha puc. 4.33 npusenens! asa
(haiina, TEKCTHI KOTOPBIX BaM MOTPEOYIOTCSL.

EZFONT.H

HFONT EzCr eat eFont (HDC hdc, char * szFaceNane, int iDeci Pt Height,
int iDeciPtWdth, int iAttributes, BOOL fLogRes);

#defi ne EZ_ATTR BOLD
#define EZ ATTR I TALIC
#defi ne EZ_ATTR_UNDERLI NE
#defi ne EZ_ATTR_STR KEQUT

o A~ DN

EZFONT.C

EZFONT. C -- Easy Font Creation
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>
#i ncl ude <string. h>
#i ncl ude <nat h. h>

#i ncl ude "ezfont.h"

HFONT EzCr eat eFont (HDC hdc, char * szFaceNane, int iDeci Pt Height,
int iDeciPtWdth, int i Attributes, BOOL fLogRes)

{

FLQAT cxDpi, cyDpi;
HFONT hFont ;
LOGFONT I f;

PO NT pt;

TEXTMETRIC t m
SaveD(( hdc) ;

Set G aphi csMbde( hdc, GV ADVANCED) ;
Modi f yWor | dTr ansf or m(hdc, NULL, MAT_I DENTI TY);
Set Vi ewport O gEx(hdc, 0, 0, NULL);
Set WndowOrgex (hdc, 0, 0, NULL);

i f (fLogRes)
{
cxDpi =(FLQOAT) Get Devi ceCaps(hdc, LOGPI XELSX);
cyDpi =(FLQOAT) Get DeviceCaps(hdc, LOGPI XELSY);
}

el se

{
cxDpi =(FLQAT) (25.4 * Get Devi ceCaps(hdc, HORZRES) /
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Cet Devi ceCaps(hdc, HORZSI ZE));
cyDpi =(FLQAT) (25.4 * Cet Devi ceCaps(hdc, VERTRES) /
Get Devi ceCaps(hdc, VERTSI ZE));
pt.x =(int)(iDeci tWdth * cxDpi / 72);
pt.y =(int)(iDeciPtHeight * cyDpi / 72);

DPt oLP(hdc, &pt, 1);

I f.1fHei ght = -(int)(fabs(pt.y) / 10.0 + 0.5);
If.1fwdth =0;

| f.1fEscapenent =0;

If.IfOrientation =0

I f.1fWeight = iAttributes & EZ ATTR BALD ? 700 : O;
If.Ifltalic = iAttributes & EZ ATTR I TALIC ? 1:0;
I f.1fUnderline = iAttributes & EZ ATTR UNDERLINE ? 1 : O;
I f.1fStrikeCut = iAttributes & EZ ATTR STRKEQUT ? 1 : O;
| f.1fChar Set =0

If.IfQutPrecision =
If.IfAipPrecision =
If.IfQuality =
If.1fPitchAndFanily =

1

0
0
0
0

strcpy(lf.|fFaceNane, szFaceNane);
hFont = OreateFontIndirect (& f);

if(iDeciPtWdth != 0)

{
hFont =(HFONT) Sel ect (bj ect (hdc, hFont);

Get Text Metrics(hdc, &nm;
Del et eChj ect ( Sel ect (bj ect (hdc, hFont));

If. [ fWdth =(int)(tmtnAveCharWdth *
fabs(pt.x) / fabs(pt.y) + 0.5);

hFont = OreateFontIndirect (& f);
}

Rest oreDQ( hdc, -1);

return hFont;

}
Puc. 4.33 daiinet EZFONT

IMporpamma EZFONT.C conepxut Tonbko onny ¢ynkiuio — EzCreateFont — KOTOPYIO BBl MOXKETE HCIIOJIb30BaTh,
HarpuMep, TaKUM 00pa3oM:

hFont = EzOr eat eFont (hdc, szFaceNane, i Deci Pt Height, iDeci PtWdth, iAttributes, fLogRes);

Oynknus Bo3Bpamaer onucarens mpudra. [Mlpudt MoxkeT ObITH BHIOpaH B KOHTEKCT YCTPOMCTBA MOCPEICTBOM BBI30BA
¢ynkumu  SelectObject. 3arem Bbl Mokere BbI3bIBaTh GyHKunu GetTextMetrics wia  GetOutlineTextMetrics st
OIIpeeseHus ICHCTBUTENILHOTO pa3Mepa mpHUdTa B JOTHUECKUX KoopauHarax. [lepen okoHYaHWEM Balled MPOrpaMMbl
HEOOX0ANMO Y/aIUTh BCE CO3JaHHble MPU(THI, BbI3BaB (yHKIMI0 DeleteObject.

[Mapamerp szFaceName — onuo u3 13 tunoBbix umeH mpudTa TrueType u3 npuBeneHHoro panee cnvcka. Ecnu B Bamei
cucrteme ectb apyrue mpudTsl TrueType, BBl MOXeTe TakkKe HMCHONB30BaTh WX Ha3BaHWs, HO TOJBKO 13 mpu¢ToB,
TIepeYUCIICHHBIX paHee, 00s13aTeNNbHO IPUCYTCTBYIOT BO Beex cucteMax Windows 95.
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Tperuil mapamerp OmpeneNseT KelaeMblil pa3Mep MpPU(Ta B MYHKTaX, HO €ro OCOOCHHOCTh COCTOMT B TOM, YTO OH
3aaeTcs B JCHMIYHKTax (KXl IermmnyHKT paBeH 1/10 mynkra). CriemoBaTeiabHO, €CIIUM BBl XOTHTE 33/1aTh pa3Mep B
IyHKTaX, paBHblii 12'/,, ucnons3yiite 3HaueHme 125.

OOBIYHO YETBEPTHIH MapaMeTp MOJDKEH OBITh YCTAHOBJICH B HOJIb MJIM OBITH TAKUM JKe, KaK TpeTui mapametp. OqHaKO, BBI
MOXKeTe co34aTh OoJiee MMPOKUA uiau Oosiee y3kuit mpudt TrueType, ycTaHOBUB Apyroe 3HaUYCHHE ITOTO TMapaMmerpa.
Wuorna sToT pa3smep Ha3bIBAOT "sM-mupuHON" (em-width) mpudTa, 1 oH onmuchHIBaeT MUpPHUHY MpUPTa B MyHKTaX. He
MyTalTe 3Ty BEIMYUHY CO CPEAHEH MUPUHON CHMBOJIOB MIPU(TA WU C YeM-HUOYAb MOX0XuM. Ha panHeM dTane pa3BUTHA
TATIOTpadCKOTO Jena 3ariaBHas OykBa ‘M’ mMena OJWHAKOBBIC IIMPUHY W BBICOTY. Tak BO3HHWKIA KOHIEHIHS '"dM-
KBajapar", a BIOCIEICTBUU W Takas Mepa Kak "sM-mmpuHa'. Korma sM-mmpuHa paBHa 3M-BbICOTE (pa3mepy mpu(pTa B
MyHKTax), TO IIUPUHBI CHMBOJIOB YCTAHOBJICHBI TAKMMH, KAaKUMH W3HAYAIBHO 3aJyMBIBAUCH Pa3pabOTYMKOM mpudTa.
3aganue OOJBIICH MM MEHBIICH SM-IIMPUHBI [TO3BOJISIET BaM CO3/1aBaTh OoJiee IIMPOKUE WK OoJiee y3KHe CUMBOJIBI.

[apamerp iAttributes MOXeT OBITh YCTAHOBJICH B O/THO M3 CIIEAYIOLINX 3HAaUCHUH, onpeaeneHHbx B EZFONT.H:
« EZ ATTR BOLD
e EZ ATTR ITALIC
e EZ ATTR_UNDERLINE
e EZ ATTR_STRIKEOUT

MosxeT OBITH BaM U He IoTpedyeTcs ncnonb3oBath 3HaueHns EZ ATTR BOLD nmu EZ ATTR ITALIC, motomy 4To 3TH
aTpuOyThl SIBJIAIOTCS YacThiO MOJHOTO THIOBOTO mMeHH mmpudrta TrueType. Ecim BbI ux wucmomsdyere, To Windows
CHHTE3UPYET COOTBETCTBYIOIHNE YD EKTHI.

Haxownen, Bbl 1omkHbl yecraHoBuTh B TRUE 3HaueHne nocnenHero napaMeTpa Juist TOro, YToObl BUAMMBIN pazMmep mpudTa
OCHOBBIBaICSl Ha JorndeckoM paspemennd (logical resolution), Bozepamaemom ¢ynkimeit GetDeviceCaps. B npoTuBHOM
cilydae OH 0a3upyeTcsl Ha JEHCTBUTEIBHOM Pa3peIIeHHH.

BHyTpeHHsAA paboTa

Oyukuust  EzCreateFont paspaborana Juii ucnosb3oBaHus B cucremax Windows 95 mm Windows NT. s
coBmectumoctd ¢ NT ucrnonsdytorest pynkuuu SetGraphicsMode n ModifyWorldTransform, KOTOpble HUKaK HE BIIUSIOT
Ha pabory Windows 95. ([pyrumu cnoBamu, ModifyWorldTransform 8 Windows NT morna Obl oka3aTh BIMSHHE Ha
BUIUMBIN pa3mep mpudTa. [looToMy 3Ta QYHKIHS YCTAaHABIMBASTCS B PEKUM 10 YMOJTYaHUIO — 0e3 Tpeodpa3oBaHus —
mepe TeM, Kak BBRIYUCIIAETCS pa3Mep mpudTa.)

Oyukmusa EzCreateFont cHadana ycraHaBiuBaeT moiist cTpyktypbl LOGFONT wu Be3biBaeT pynkiuto CreateFont, koTopas
Bo3Bpaniaet onucarenb mpudra. Jlms BeiOpanHbx mpudpToB TrueType OOJIBIIMHCTBO MOJICH MOXKET OBITh YCTAHOBJICHO B
HOJIb. BaM HE0OXOIMMO YCTAHOBUTH 3HAUSHUS CIICAYIONIUX MOJICH:

* [fHeight — »5TO Xenaemas BbICOTa CHUMBOJIOB (BKJIIOYAs IOJIe, OTBEACHHOE JUIs CHELHUAJbHBIX 3HAKOB Ha[
CHUMBOJIAMH, HO HE BKIIIOYAs TI0JIC, YCTAHOBJICHHOE UIS MEXCTPOYHOTO WHTEPBAaja) B JIOTHUCCKUX CIMHUIIAX.
Iockonbky pa3mep mpudTa B MyHKTAX — 3TO M €CTh BBHICOTA MIpU(Ta O€3 BETHMYUHEI MO, OTBEACHHOTO IS
CHCIUANBHBIX 3HAKOB HaJl CHMBOJAMH, TO 31€Ch BBl Ha CaAMOM JIeJ€ OIpPEICIsICTe 3HAYCHHUE MEKCTPOUHOTO
WHTepBasia. Bel MokeTe yCTaHOBUTH 3HauUeHUE [fHeight paBabiM 0 1 3a1aHusI pa3Mepa o ymordanuto. Ecii Bel
3amanuTe 3HaueHue [fHeight oTpumatensHpIM yuciioM, Windows HCHONIb3yeT aOCOMOTHOE 3HAYCHUE ITOTO YUCIIA
B KauyecTBE JKENaeMOro pa3Mepa BBICOTHI HIpH(Ta, a HE KaK MEXKCTPOUYHbIH MHTEepBai. ECIM BBl XOTHTE 3a1aTh
KOHKpETHOE 3HAYCHHWE pa3Mepa B IyHKTaX, €ro Hago IpeoOpa3oBaTh B JIOTHUECKHE COWHUIGI, U molne [fHeight
YCTaHOBHTH B OTPHULATENILHOE 3HAUCHUE PE3YIIbTATA.

e [fWidth — »T0 >kemaemas IIMPUHA CUMBOJIOB B JIOTHYECKHMX C€IWHHUIAX. B OOJBIIMHCTBE CIIydaeB €ro
yctanaBnuBaioT B 0 1 mo3Boiisitor Windows BEIOHpaTh MIPH(T, OCHOBEIBASICH UCKJIIOUNTEIEHO HA BBICOTE.

e [fWeight — 3To 1I0JIe TIO3BOJISIET BaM 3aaTh MOJTY>KUPHBIN MPUQT ITyTeM yCTaHOBKH 3Ha4YeHUs, paBHOTro 700.

*  [fltalic — HeHyneBOe 3HAUYCHHE TTOJIS OTIPEEIISIET KYPCHB.

e [fUnderline — HeHyneBOE 3HAUYCHUE TOJS 3a]1aCT O JUCPKHBAHUE.

e [fStrikeOut — HeHyJIEBOC 3HAYCHUE TIOJIS OIIPEICIIACT MPUQT C 3aUePKUBAHUEM CHMBOJIIOB.

*  [fFaceName (maccuB Tunna BYTE) — s1o ums mpudra (nanpumep, Courier New, Arial mimi Times New Roman).

OnmuuM w3 jeiicTBui, BhIMOJHAeMbIX ¢yHkimeit EzCreateFont, sBisieTcss TpeoOpa3oBaHuEe pasMepa B IIyHKTax B
JIOTUYECKHUE EIMHUIBI JIJIS TMOCIEAYIoNme ycTaHOBKM dToro 3HadeHwss B cTpykrype LOGFONT. Cuauama pasmep B
MMyHKTax JOJDKEH OBITH MpeoOpa3oBaH B €AWHHUIIBI YCTPOHCTBA (MHKCENH), a 3aTeM B JIOTHUECKHE €IUHHIBI. UTOOBI
BBITIOJTHUTB ATOT MEPBEII ITar, MBI HCHOJIB3YeM HH(pOpPMAaNHIO, morydaemyro oT Gpyaknun GetDeviceCaps.

Beros dyakmmun GetDeviceCaps ¢ napamerpamu HORZRES u VERTRES nmaet Ham mupuHy M BBICOTY dKpaHa (HMIH
obnacTH meJaTd BBIBOAWMMOW HA TIPHHTEPE CTPAHUIIBI) B MHKCeNsX. Bb3oB (ynkimu GetDeviceCaps ¢ mapameTpaMu
HORZSIZE n VERTSIZE nmaer Ham (QU3MYECKyI0 MHUPUHY W BBICOTY dKpaHa (Wi o0JacTH TedaTd BBIBOAMMON Ha
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NIpUHTEpE CTpaHuILbl) B MuwumMerpax. Eciu mocnennuii napamerp nmeer 3Hadenue FALSE, to ¢ynkuus EzCreateFont
UCIIONIB3YET ITU 3HAYEHHS JIsL OJTyYEeHUsI pa3pelaronield criocoOOHOCTH YCTPOWCTB B TOUKAX Ha JIOHM.

31ech BO3MOXKHBI [[Ba BapHaHTa. Bbl MOKeTe MOIYy4YHTh Pa3pelieHHe YCTPOWCTBA B TOYKaX Ha [IOMM HEMOCPEICTBEHHO,
ucnons3yst mapamerpsl LOGPIXELSX u LOGPIXELSY B dynkiuu GetDeviceCaps. D10 Ha3bIBaeTCs '"JTOTHYECKHM
paspemenueM” (logical resolution) yctpoiicTBa. s mewararomux yCTPOHCTB HOPMAIbHOE pa3pelieHHe M JIOTHIECKOe
paspelieHrne OIMHAKOBBI (0TOpachiBas OMMOKW OKpyTieHws). [y AucIieeB, OJHAKO, JIOTHUECKOE pas3pelieHnue JIydIle,
4YeM HOpMalibHOe pasperneHue. Hampumep, amst VGA HawiydlluM 3HaYCHHEM HOPMAJBHOTO paspelleHUst sBISETCS
IpUMepHO 68 ToUeK Ha JioiM. B To Bpems, kak Jioruueckoe paspenienne — 96 Todek Ha JIonM.

310 pa3nuume, MOXHO CKa3aTh, Ipamarudeckoe. [Ipenmonoxum, 9to Mel paboraeM co mpudToM pasmepa 12 MmMyHKTOB,
KOTOpBI MMeeT BbICOTy 1/6 mioiima. IIpennonoxuB, 4To HOpMaJIbHOE pa3pelleHHe PaBHO 68 TOUKaM Ha JIOWM, ITOJTHAs
BBICOTa CUMBOJIOB Oyzer okoso 11 mukceneit. [Ipu normdeckom pasperreHnn 96 Touek Ha JrOMM 5Ta BesmuuHa Oyzner 16
nukceneil. To ecTs pa3Huna cocrasiser okoso 45%.

Uem o0BsicHsCTCs Takas pasHuia? Eciu HEMHOTo 3aaymarhcsl Hall STHM, TO Ha CAMOM JieJie HE CYIIECTBYET MCTHHHOTO
paspemienus VGA. Crannmaptaeiii VGA nokaseiBaer 640 mnukceneit mo ropusontanu u 480 mukceneil mo BepTHKAIU, HO
pa3Mep HJKpaHa pPEaJbHOTO KOMITBIOTEpa MOXKET OBITh Pa3lIMYHBIM — OT MAaJEHBKOTO B KOMITbIOTepax notebook mo
6ompmioro B VGA — npoekropax. Windows He mMeeT crocoba caMOCTOATEIBHO OIMPENEINTh JTeHCTBUTEILHBIA pa3Mep
skpana. 3Hauenuss HORZSIZE u VERTSIZE ocHOBaHB Ha CTaHIApTHBIX pa3Mepax HacToibHBIX (desktop) mucruiee
VGA, KoTopbie MOTJIH OBITH YCTaHOBJICHBI JUIA KaKUX-HUOyAb paHHuX Mmozenedi IBM (romy B 1987) myrem mpocToro
M3MEpEHUs JIMHEHKOM dKpaHa KaKuM-TO TiporpaMMmuctoMm Microsoft.

Ecimm ke paccMOTpeTh ATOT BOMPOC elle TIy0xe, TO B JCWCTBUTEILHOCTH BaM M HE HY)KHO, YTOOBI MIPUQPTHI OBUIH
oToOpakeHbI Ha 3KpaHe B MX UCTUHHOM paszMmepe. [Ipeamonoxum, 4ro Bbl ncrons3dyere VGA MpoeKTop Ha Npe3eHTaLNH
riepesl COTHSMU JIIOJIeH, U BBl HCTIOJIb3yeTe 12-IyHKTOBBIH MIPH(T, peanbHbIA pa3Mep KOTOPOro cocraBisieT 1/6 marolima Ha
MIPOCKLIIMOHHOM 3KpaHe. HeT coMHeHui, uTo Bama ayauTopust Oy/IeT B 3aMeIIaTeIbCTBE.

JIroqu, TOCTOSHHO paloTarolIfe C TEeKCTaMM, YacTO HCIIOJIB3YIOT TEKCTOBBIE NMPOLECCOPHI M HACTOJBHBIC M3aTENIbCKHE
cucTeMbl. JJOBOJNBHO 4acTO BBIBOJ OCYIIECTBISETCS Ha Oymare pasmepoM 8'/,x11 moiimMos (wim 8x10 r0HMOB ¢ yueTom
orctynoB). Muorue aumcmien VGA mmpe, dem 8 mioliMoB. OToOpaskeHHMe Ha JKpaHe OoJyiee KpPYIHBIX CHMBOJIOB
MIPEANIOYTUTEIbHEE, YeM N300pakeHHE B PEaIbHBIX pa3zMepax Ha dKpaHe.

OpHako, €clii BBl HCIIONIB3YETE JIOTHIECKOE pa3pelieHne mpuTa, TO MOTYT BOSHHKHYTH HPOOIEMBI MIPH COBMEIICHUH
Tekcta W apyroi rpaduxu. Ecnm Bbl wcmonb3yere QyHkuuio SetMapMode niis pucoBaHUS TpapUKd B IIOWMAax WU
MUIAMETPax U OAHOBPEMEHHO JIOTHYECKOE pa3pelieHne YCTPOUWCTBA Il YCTaHOBKM pa3Mepa MmpHdTa, TO BB IPUAETE K
HECOOTBETCTBHIO — HE IIPH BBIBOJE HA MPHUHTEPE (T. K. 371eCh HOPMAaJIbHOE pa3pelIeHHe COBMAMAET C JIOTHYECKIM), a MPH
BBIBOJIC Ha DKpaH, Iie CyIIecTByeT pa3Hula B 45%. Penienue atoil mpobiemsl OyaeT NpoJeMOHCTPHUPOBAHO Jajiee B ATOU
rnase B nporpamme JUSTIFY 1.

Crpykrypa LOGFONT, kotopyro Bl mepenactre ¢yHkuuun CreateFontindirect, TpeOyeT 3agaHusl BBICOTHI HIpU(PTa B
JIOTHYECKUX eanHunax. OIHaXIbl TOJydMB 3TO 3HAYCHHWE B ITIMKCENSX, BBl JIETKO IpeoOpasyeTe ero B JIOTHYECKHE
€IMHHUIIBI TTOCpeICTBOM BbI30Ba (yHKmu DPtoLP (device point to logical point, Touka ycTpoHCTBa B JIOTHYECKYIO TOUKY).
Ho mnst toro utoObl mpeoOpasoBanue DPfoLP BBHIOIHANOCH NPaBWIBHO, JODKEH OBITh YCTaHOBJIEH TOT K€ PEKHUM
otoOpaxeHust (mapping mode), ¢ KakuM BBI Janee Oyaere paboTaTh MPU OTOOPAKCHHHM TEKCTa Ha JKpaHe, UCIIONb3Ys
CO3MaHHBIN MPH(T. DTO 3HAYNUT, YTO Bl JOJDKHBI YCTAHOBUTH PEXHUM OTOOpaKEHHS IO TOrO, KaK OyneTe BBI3BIBATH
¢ynkuuio EzCreateFont. B G0NBIIMHCTBE CIy4aeB BB UCIIOJB3YETE TOJNBKO OAWH PEXXHAM OTOOpaKEHUS [UII PUCOBAHUS B
KOHKPETHOH 00JIaCTH OKHA, TaK YTO BBHITIOIHEHHE ITOTO TPeOOBAHNUS HE SBIACTCS MPOOIEMOi.

dopmaTupoBaHMe NPOCTOro TeKcTa

PazobpaBmmicek ¢ ¢adinamu EZFONT, HacTymuio Bpems TOTpeHHpOBaTbes B (opmartmpoBanmm TekcTa. [Iporecc
(opMaTHpOBaHHUS 3aKIIOYACTCS B PACIIOIOKEHUH Ka)XKIOH CTPOKM TEKCTa B IpeJeiiax YCTaHOBJIECHHBIX IOJICH OJHUM M3
YeThIpeX Croco0OB: C BHIDAaBHUBAHWUEM BIIEBO, C BBIPABHMBAHHEM BIPABO, C BBIPABHHBAHHEM IO LEHTPY WIH C
BBIPAaBHUBAHUEM II0 Bceil mIMpHHE (KOTJa CTPOKa PAcTATMBACTCS OT JIEBOTO Kpas N0 MPaBoro kpas ¢ (opMHUPOBaHUEM
OJIMHAKOBBIX HMHTEPBAIOB MEXIy cioBaMu). IlepBble TpW 3aJaddl MOXHO pPEIINTh, MCHonb3ys ¢yHkuuto DrawText c
napamerpom DT WORDBREAK, HO ee ucnonb3oBaHHe orpaHudeHo. Hampumep, Bl He MOMKETe ONpEAEIHUTh, KaKylo
yacTh Tekcra (yHKims DrawText cMOXET pa3MECTHTh B NpsIMOYrojibHuKe BbiBoja. Dynkiwms DrawText ynoOHa s
HEKOTOPBIX MPOCTBHIX 3a/ad, HO Uil Oojiee CIOXKHBIX 3agad (OPMAaTHPOBAHMS BBI, BEPOSITHO, 3aXOTUTE IIPUMEHUTH
¢dyukmuio TextOut.

OpHo#t M3 HamboJIee YacTO MCMONb3yeMbIX (QYHKIUH paboThl ¢ TekcToM sBisietcss GyHkus GetTextExtentPoint32. (310
(hyHKIWSI, IMsT KOTOPOU MpeTepIiesio HEeKOTOphle M3MEHEHHsI CO BpeMeHHu Oosiee paHHUX Bepcuit Windows.) Ota GyHKIuS
JaeT 3HAYCHHS INUPUHBI M BBICOTHI CTPOKH CHMBOJIOB, OCHOBBIBAasCh Ha TeKymleM IpudTe, BEIOPAHHOM B KOHTEKCTE
YCTpOMCTBa:

Get Text Ext ent Poi nt 32( hdc, pString, iCount, &size);



163

[MuprHa 1 BeICOTa TEKCTa B JIOTHUECKUX €IUHUIAX BO3BpAIlaeTcs B MO cx U cy cTpykTypsl SIZE. Haunem ¢ npumepa,
MCIIOJNIb3YIOIETO OAHY CTPOKY TekcTa. I[Ipenmonoxum, 4To Bel BEIOpany MpPUMT B KOHTEKCTE YCTPOMCTBA M TENEPb XOTUTE
BBIBECTH TEKCT:

char *szText [ ] = "Hello, how are you?";

BaM HyXHO, 4TOOBI TEKCT HAYMHAICS B MO3UIMU C BEPTHKAJIBHOW KOOpAMHATOW yStart U HAXOOUJICS MEXIy T'PaHULAMH,
YCTaHOBJICHHBIMH KOOpIMHATaMU xLefi n xRight. Bama 3ajada 3akiio4yaercs B TOM, 4TOOBI BBIYMCIHUTH 3HaYeHUe xStart
TOPHU30HTAILHOW KOOPJAMHATHI Hayajia TEKCTa. JTa 3ajaya Obuta Obl 3HAUYMTENBHO MPOIIE, eCii OBl TEKCT 0TOOpakancs ¢
WCIIONIb30BaHNWEM IIpU(Ta (UKCUPOBAHHOW IMIMPUHBI, HO 3TO HE SBJISETCS oOmMM cirydaeM. CHavana onpeneiuM IIHHY
CTPOKH TEKCTa:

Get Text Ext ent Poi nt 32( hdc, szText, strlen(szText), &size);

Ecnu 3Havyenue size.cx Oonblue, yeM (xRight — xLeft), TO cpoka CIMIIKOM JJIMHHA, YTOOBI IOMECTUTHCS B YKa3aHHBIX
rpannnax. [IpeAnonoxum, 9To CTpoKa Bee JKe MOMEIaeTCsl.

st Toro, 4TOOBI BBIPOBHSATH TEKCT BIICBO, HYXKHO MPOCTO YCTAHOBHUTH 3Ha4YCHUE XxStart paBHBIM xLeft W 3aTeM BBIBECTH
TEKCT:
Text Qut (hdc, xStart, yStart, szText, strlen(szText));

Oto npocTto. Teneps BbI MOKETE IPHUOABUTH 3HAUCHHUE Size.cy K yStart ¥ 3aTeM BBIBOJIUTH CIEAYIONIYIO CTPOKY TEKCTA.
UYroObI BEIPOBHATH TEKCT BIIPABO, BOCIOIB3YEMCS IS BEIYUCICHUS XxStart caenytonei hopMyIoit:

xStart = xR ght —si ze. cx;

UTOoOBI BEIPOBHSATH TEKCT IO IIEHTPY MEXY JIEBOH M MPaBOU IPaHUIIAMU KCIIONIb3yeM APYTyIo Gopmydy:

xStart =(xLeft + xR ght —size.cx) / 2;

Tenepp nepen HaMu camasi TpyZHas 3aJada — BBIPOBHATH TEKCT 110 BCEH MIMPUHE MEXAY JIEBOM M NMpPaBOM IpaHHLAMH.
PaccrosiHue Mexay HUMH BbIUHCIeTCs Kak (XRight — xLeft). be3 pacTaruBaHus 0 MIMPUHE TEKCT UMEET MIUPUHY Size.CX.
Paznuna Mexy STUMHU JBYMSI BEJIMUMHAMHU:

xR ght —xLeft —si ze. cx

JIOJDKHA OBITH PABHOMEPHO paclpeielieHa MeX/y TpeMsi CHMBOJIaMH NPOOEIoB B CUMBOJILHOM cTpoke. Ha mepBbiii B3risia
9TO KaKeTcsl TpyJIHEWINeH 3ajaveld, HO Ha caMOM Jele 3TO He TaK Y)XX M TpyaHo. UToObl cienarh 3TO, Bbl BBI3BIBACTE
¢dyHKIMIO:

Set Text Justi fication(hdc, xR ght —xLeft —size.cx, 3)

Bropoii napameTp — 3TO BeJIMYMHA MMPo0esa, KOTOPbIH JOIDKEH OBITh PACIpEesieH MOPOBHY MEXIY TPEMsi CHMBOJIAMH
nmpo0esia B CHMBOJILHOM cTpoke. TpeTuii mapaMeTp — YUCIIO CHUMBOJIOB Mpo0eia B CTPOKe, B HAIIEM MpuMepe — 3.

Tenepb ycTaHOBUM 3HAUCHUE XStart paBHBIM xLeft N BBIBEIEM TEKCT ¢ MMOMOoIIbI0 GyHKIMH TextOut:

Text Qut (hdc, xStart, yStart, szText, strlen(szText));
TekcT OyzeT BBIpOBHEH 10 BCell MIMPUHE MEXIY TpaHutiaMu xLeft u xRight.

IIprn xaxmom Be3oBe ¢(yHkumu SetTextJustification HaKalIMBAaeTCS TOTPENIHOCTh, €CIM BEIMYHHA J00aBISIEMOTO
MpPOITycka HE JENUTCS HaIlelI0 Ha YHCIO CHMBOJIOB TpoOena. DTa ommbka OyIeT BIUATh Ha TOCICIYIONINE BHI30OBBI
dynkmun GetTextExtent. Kaxnpiii pa3 mepen TeMm, Kak HadYWHATh BBIBOJ HOBOH CTPOKH, BBI JIOJDKHBI COPOCHTH 3Ty
MOTPEIIHOCTD C IIOMOIIBIO BEI30Ba (DYHKIINH:

Set Text Justi fication(hdc, 0, 0);

PaboTa c ab3auamu

Ecnu BeI paboTaete ¢ 1iesbIM ab3anem, Bl JOJDKHBI POCMAaTPUBaTh BCIO CTPOKY OT Havajla, OTBICKMBAsi CHMBOJIBI IIpodea.
Kaxnplii pa3, Kak Bbl BCTpe4yaeTe CUMBOJI IpoOeia, Bl BbI3bBaeTe QyHkuuio GettextExtentPoint32, 4ToObl onpenesuTs,
YMEIAeTCs JIM TEKCT MO IIMPUHE MEXTy JIEBOH M MpaBoi rpaHunamu. Korja TekcT He ykiaapIBaeTcs B OTBEICHHOE IS
HEro MpOCTPAHCTBO, BB BO3BpallaeTech Ha OMWH LIAar Ha3aJa K HpeablaylleMy HaiIeHHOMY cuMBoiy mpoGena. Temeps y
Bac €CTh 3aKOHYEHHAs CTPOKAa CHMBOJIOB. ECIIM BBl XOTHTE BBIPOBHATH TEKCT MO LIMPHHE, TO HYXXHO BBI3BaTh (PyHKIMH
SetTextJustification n TextOut, N30aBUTHCS OT OMINOKN M IEPEUTH K CIECIYIOIICH CTPOKE.

IIporpamma JUSTIFY 1, npuBenenHas Ha puc. 4.34, mpoaensiBaeT 3Ty MPOLEAYPY C MEPBBIM maparpad)oM KHHUTH aBTOpa
Herman Melville, kotopas HaszeiBaetcs "Moby Dick". IIporpamMma ucmonb3yer BcTpoeHHbIH mpudT Times New Roman
pasMepa 15 MyHKTOB, HO BBl MOXeTe M3MEHUTH ero B (yHkimm MyCreateFont, OIMCAaHHOW B Hadvajie TPOTPaMMBEI, U
MePEeKOMITIIINPOBATh caMy INporpammy. BBl Takke MOXeTe W3MEHHTh THUI BBIPAaBHUBAHUS, HCIIONB3YS OIPEICNICHHE B
Havase nporpammel. Ha puc. 4.35 mokasaH By TekcTta, BeiBeneHHoro nporpammoid JUSTIFY 1 Ha skpaH.
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JUSTIFY1.MAK

justifyl.exe : justifyl. obj ezfont. obj
$(LINKER) $(QU FLAGS) -QUT:justifyl.exe justifyl.obj ezfont.obj $(GQU LIBS)

justifyl.obj : justifyl.c
$(O0) $(CFLAGS) justifyl.c

ezfont.obj : ezfont.c
$(CO) $(CFLAGS) ezfont.c

JUSTIFY1.C

JUSTI FY1.C -- Justified Type Program
(c) Charles Petzold, 1996

#i ncl ude <wi ndows. h>

#i nclude "ezfont. h"

#define LEFT 0

#define R GHT 1

#def i ne CENTER 2

#defi ne JUSTI FI ED 3

#define ALIGN JUSTI FI ED

#define MO eat eFont EzCr eat eFont (hdc, "Ti mes New Ronan", 150, 0, 0, TRUE)

LRESULT CALLBACK WhdProc(HWAD, U NT, WPARAM LPARAM;

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i QrdShow)

{

static char szAppNane[] = "Justifyl";
HAND hwnd;

MBG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass);

wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW

wndcl ass. | pf nWwhdProc = WAdPr oc;

wndcl ass. cbd sExtra =0;

wndcl ass. cbWwdExtr a =0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLICATIQN);
wndcl ass. hCur sor = LoadCursor (NULL, | DC _ARROW ;

wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = szAppNane;

wndcl ass. | pszd assNane = szAppNang;

wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLICATIQN);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow szAppNane, "Justified Type",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i QrdShow) ;
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Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Tr ansl at eMessage( &nsgQ) ;
Di spat chMessage( &1sQ) ;
}

return nmsg. wPar am

}

void DrawRul er (HDC hdc, RECT *prc)

{

static int iRuleSize [16] = { 360, 72, 144, 72, 216, 72, 144, 72,
288, 72, 144, 72, 216, 72, 144, 72 };

int i

PO NT ptdient;

SaveD(( hdc) ;
// Set Logical Tw ps mappi ng node

Set MapMbde( hdc, MV ANl SOTRCPI C) ;
Set W ndowExt Ex( hdc, 1440, 1440, NULL);
Set Vi ewpor t Ext Ex( hdc, Get Devi ceCaps(hdc, LOGPI XELSX),
Get Devi ceCaps(hdc, LOGPI XELSY), NULL);

// Move the origin to a half inch fromupper left
Set W ndowOr gx( hdc, -720, -720, NULL);

/1 Find the right margin(quarter inch fromright)
ptdient.x = prc->right;
ptdient.y = prc->bottom
DPt oLP(hdc, &ptdient, 1);
ptdient.x -= 360;

/1l Draw the rulers

MoveToEx( hde, O, -360, NULL);
LineTo (hdc, ptdient.x, -360);
MoveToEx( hdc, - 360, 0, NULL);
Li neTo (hdc, -360, ptdient.y);
for(i =0, j =0; i <=ptdient.x; i += 1440 / 16, j++)
{
MoveToEx(hdc, i, -360, NULL);
LineTo (hdc, i, -360 - iRuleSi ze [j %16]);
}
for(i =0, j =0; i <=ptdient.y; i += 1440 / 16, j++)
{
MoveToEx( hdc, -360, i, NULL);
LineTo (hdc, -360 - iRuleSize [j %16], i);
}

Rest oreDQ( hdc, -1);
}

voi d Justify(HDC hdc, PSTR pText, RECT *prc, int iAign)
{
int xStart, yStart, iBreakCount;
PSTR pBegi n, pEnd;
S| ZE si ze;

yStart = prc->top;
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do /1 for each text line
{
i BreakCount = O;
while(*pText == " ") /1 skip over |eading blanks
pText ++;

pBegi n = pText;

do // until the line is known
{
pEnd = pText;
while(*pText !'="\0" && *pText++ I=" ");
if(*pText == "\0")
br eak;

/1 for each space, calculate extents
i BreakCount ++;
Set Text Justification(hdc, 0, 0);
Get Text Ext ent Poi nt 32(hdc, pBegin, pText - pBegin - 1, &size);
}
while((int) size.cx <(prc->right - prc->left));

i BreakCount - - ;
while(*(pEnd - 1) =="' ') // elinmnate trailing blanks
{
pEnd- -;
i BreakCount - - ;
}
if(*pText == '\0' || iBreakCount <= 0)
pEnd = pText;

Set Text Justification(hdc, 0, 0);
Cet Text Ext ent Poi nt 32( hdc, pBegin, pEnd - pBegin, &size);

switch(i Ali gn) // use alignment for xStart
{
case LEFT:
xStart = prc->left;
br eak;
case R GHT:
xStart = prc->right - size.cx;
br eak;
case CENTER
xStart =(prc->right + prc->left - size.cx) / 2;
br eak;

case JUSTI FI ED:
if(*pText !'="\0" && iBreakCount > 0)
Set Text Justi fi cati on(hdc,
prc->right - prc->left - size.cx,
i BreakCount ) ;
xStart = prc->left;
br eak;

Text Qut (hdc, xStart, yStart, pBegin, pEnd - pBegin);
yStart += size.cy;
pText = pEnd;
}
whi |l e(*pText && yStart < prc->bottonj;
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LRESULT CALLBACK WidProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)

{

static char szText[] =

HDC

hdc;

PAI NTSTRUCT ps;

RECT

rcdient;

swi tch(i Msg)

{

case

case

}

VW PAI NT:

"Call me Ishmael. Some years ago -- never mnd "

"how | ong precisely -- having little or no noney "
"in ny purse, and nothing particular to interest "

"me on shore, | thought | would sail about a "
"little and see the watery part of the world. It
"is a way | have of driving off the spleen, and "
"regul ating the circulation. Wenever | find "
"nysel f growi ng grimabout the nouth; whenever "
"it is a danp, drizzly Novenber in ny soul; "
"whenever | find nyself involuntarily pausing "
"before coffin warehouses, and bringing up the "
"rear of every funeral | meet; and especially "
"whenever ny hypos get such an upper hand of rre,
“"that it requires a strong nmoral principle to "
"prevent nme fromdeliberately stepping into the "

"street, and methodi cally knocki ng people's hats "
"off -- then, | account it high time to get to sea "

"as soon as | can. This is ny substitute for "

"pistol and ball. Wth a philosophical flourish "

"Cato throws hinself upon his sword; | quietly "
"take to the ship. There is nothing surprising "

“inthis. If they but knewit, almost all nenin "

“"their degree, sone time or other, cherish very "

"nearly the same feelings towards the ocean with "

"me. "

hdc = Begi nPai nt (hwnd, &ps);

Getd i ent Rect

(hwnd, &cdient);

DrawRul er (hdc, & cdient);

rcient.left
rcient.top

rcient.right -= GetDeviceCaps(hdc, LQOGPI XELSX)

Sel ect hj ect (

Justi fy(hdc,

Del et e(hj ect (

+= Cet Devi ceCaps(hdc, LOGPI XELSX) / 2
+= Get Devi ceCaps(hdc, LOGPI XELSY) / 2;
/ 4
hdc, M/OreateFont);
szText, &cdient, ALIGN;

Sel ect bj ect (hdc, Get St ockChj ect (SYSTEM FONT))) ;

EndPai nt (hwnd, &ps);

return O;

WM _DESTROY:

Post Qui t Message(0) ;

return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paran);

}

Puc. 4.34 ®aiiner JUSTIFY 1
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Call me Ishmael. Some years ago -- never mind how long precisely --
having little or no money in my purse, and nothing particular to
interest me on shore, I thought I would sail about a little and see the
watery part of the world. It is a way I have of driving off the spleen,
and regulating the circulation. Whenever I find myself growing grim
about the mouth; whenever it is a damp, drizzly November in my soul;
whenever I find myself involuntarily pausing before coffin
warehouses, and bringing up the rear of every funeral I meet; and
especially whenever my hypos get such an upper hand of me, that it
requires a strong moral principle to prevent me from deliberately
stepping into the sireet, and methodically knocking people’s hats off --
then, I account it high time to get to sea as soon as I can. This is my
substitute for pistol and ball. With a philosophical flourish Cato
throws himself upon his sword; I quietly take to the ship. There is
nothing surprising in this. If they but knew it, almost all men in their
degree, some time or other, cherish very nearly the same feelings
towards the ocean with me.

Puc. 4.35 BriBoa nmporpammsl JUSTIFY 1

Iporpamma JUSTIFY1 BeIBomUT Ha 3KpaH JMHEHWKH (B JIOTMYECKHMX IfOWMax, KOHEYHO) BIOJIb BEPXHETo Kpas W BIOJb
JIeBoro Kpast padoueit oonactu. dynkums DrawRuler pucyet nunerikn. CTpyKTypa IpsIMOYTOJIBHHKA OIIPEAesIeT 00J1acThb,
B KOTOPOH MOJKET OBITh PacIoI0KeH TEKCT.

OcHoBHas paboTa 3akiroyaercs B popMmatrpoBannu 3aganHoro B mporpamme JUSTIFY 1 Tekcra. BrimonHenne nmporpaMmmel
JUSTIFY1 wHaumHaercst ¢ TOMCKa BCEX CHMBOJIOB TIIpoOena oOT Hadana Tekcrta. [lpu momomum  QyHKIMK
GetTextExtentPoint32 w3mepsercs JUIMHAa Kakao crpoku. Korjga aimnHa CTpOKM NpeBBIMIACT MIMPHHY O0JAacTH BBIBOJA,
nporpamma JUSTIFY1 Bo3Bpamiaercs K IpeaslaylieMy CHUMBOIY TMpoOelia W 3aKaHYMBaeT CTPOKY B 3TOHM mo3ummu. B
3aBUCHMOCTH OT 3HaueHUst KOHCTaHThl ALIGN cTpoka BeIpaBHHBAaeTCs BIECBO, BBIPAaBHUBAETCS BIPABO, BBIPABHUBACTCS 10
LEHTPY WM BRIPABHUBACTCS 110 LIMPHHE.

Ota mporpaMMa He SBJISIETCS COBEPIICHHOH. B yacTHOCTH, BRIpaBHUBAHKE 10 MIMPHUHE JTOTHIECKH OSCCMBICICHHO, KOT/Ia B
KaXXIOM CTpOKE MEHBIIE, YeM JBa ciioBa. Ho make eciy MBI PemIiM 3TOT BOIIPOC (UTO He 0COOEHHO CI0KHO), MporpamMma
Bce eme He Oyaer paboTaTh Kak CIEIyeT, €CIM OJHO CJOBO OyIET CIMIIKOM JUIMHHBIM, YTOOBI YMECTHTBHCS MEXIY
3aJaHHBIMA TOJsIMH. KOHEYHO, CHTyaumust MOET CTaThb Oojee CIOXHOW, ecnu Bbl paboTaere ¢ NporpaMMamH,
UCTIONB3YIOIMMH HECKOJIBKO HIpH(TOB B OXHOM CTpoKe (Kak € KaKylleics JIETKOCTBIO MAENaloT 3TO TEKCTOBBIC
npoueccopsl B Windows). Ho HHKTO HHKOTIa 1 He TpeOoBaiI, 4TOOBI 3TO OBUIO JETKO. DTO MPOILE TOJBKO MO CPABHEHHIO C
CaMOCTOSITEIILHBIM BBITIOJIHEHUEM TOH ke paboThI.
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lmnaBa5 KnaBuatypa

Kak u GOJBIIMHCTBO MHTEPAKTHUBHBIX MPOTpamMM, pabOTAOIMKX Ha MEPCOHATBHBIX KOMIBIOTEpax, Mpwiokenns Windows
95 aKTHBHO WCTOJB3YIOT MOJIB30BATEILCKAN BBOJ C KJIaBHATYphl. XOTs Windows MoIAepKUBAET B Ka4eCTBE YCTPOMCTBA
BBOJIa TakkK€ W MBIIIb, paboTa C KIABHATYpOH MO-TIPEKHEMY IpeBaHpyeT. J[eHcTBUTENHHO, MOCKOIBKY HEKOTOpEIC
MOJIB30BATENN TIEPCOHATBHBIX KOMITBIOTEPOB MPEIIIOYHUTAIOT ITOJIE30BAThCA HE MBIIIBIO, a KIABUATYPOH, PEKOMEHIyeTCs,
YTOOBI CO3/aTENIM MPOTPAMM TIBITANHCH PEaN30BaTh BCE (DYHKIIMOHATBHBIC BO3MOXHOCTH TMPOTPAMMBI C ITOMOIIBIO
knaBuatypel. (KoHEYHO, B HEKOTOPBIX CIIydasX, TaKUX KaK IPOTPAMMBI PHCOBAHHUS WM W3AATCILCKUE CHUCTEMBI, 3TO
MPOCTO HE MPAKTHUKYETCS, ¥ B 3TOM CIIy4ae HEOOXO[1Ma MBIIIIb. )

KnaBuatypa He MOXET paccMaTpPUBATHCSA HCKIIOYHTENFHO KaK yCTPOMCTBO IUIs BBOJAa MH(OpMAIMH, U30JHMPOBAHHO OT
npyrux (QyHKOuE mporpaMmbl. Hampumep, mporpaMMbl YacTO MOBTOPSIOT BBOJ C KJIABHATYPHI MyTEM OTOOpaKCHUS
mevaTaeMbIX CHMBOJIOB B paboueill oOmactu okHa. Takum oOpa3zom, oOpaboTka BBOJA C KIABHATYPHI M BBIBOJ TCKCTA
JIOJDKHBI paccMaTpuUBaThCsi COBMECTHO. EcCiiM BaM BakKHO aJanTHUPOBATh BAllM MPOTPaMMbl K MHOCTPAHHBIM SI3bIKAM H
pBIHKaM, BaM TakXKe HY)XHO 3HaTh 0 ToM, kak Windows 95 momnepxwuBaer pacmuperHblii Habop cumBoioB ASCII (kombt
ot 128 u BeImE), nByXOaiiTHBIe HAOOpHI cuMBOJIOB (DBCS), n momgnepkuBaemyro Windows NT 16-pa3psiHyro KOAUPOBKY
KJIaBUATYpPBI, M3BECTHYIO kKak Unicode.

KnaBuatypa. OCHOBHbIe NOHATUA

Kak Bbl, HAaBCPHOC, AOrajgajvcb, OCHOBAHHAs Ha COOﬁHleHI/IHX APXUTCKTYypa Windows nacajibHa JJId paGOTI)I (¢
KHaBHaTypOﬁ. Bama mnporpamMma y3HaeT O HaXaTUAX KIIaBUII MMOCPEACTBOM COOGHICHI/Iﬁ, KOTOPbLIC MOCBUIAIOTCA OKOHHO
rpouenype.

Ha camom jene Bce NMPOUCXOAMUT HE CTOJNb MPOCTO: KOTJA I0JIb30BATENbh HAXKHUMAET U OTIYCKAeT KIIABHIIH, ApaiBep
KJIaBUATYpHl TiepenaeT mHpopMaiuio o HaxaTuu kinaBum B Windows. Windows coxpanser 3Ty uHopMaiuio (B BUIC
COOO0IIeHN) B CHCTEMHOW OdYepear COOOMmeHui. 3aTeM OHa TepefaeT COOOIICHMs KIIaBHATYphI, 10 OJHOMY 3a pas, B
odepenb COOOIIEHMIA MPOTrpaMMBl, CoJeprKaIe okHo, nMeroree "dpokyc BBoma" (input focus) (o koTopom Bckope Oyzaer
pacckazaHo). 3aTeM mporpaMma OTHpaBIIsieT COOOIIEHUS] COOTBETCTBYIOIIEH OKOHHOM TpoLeype.

CMBICIT 3TOTO JBYXCTYIIEHYATOTO MPOLECCa — COXPAHEHNE COOOLICHUH B CUCTEMHON Oo4epey COOOIIeHNH, U AaibHeHas
uX Tepeaadya B o4epeab COOOIIEHWH NMPHUIIOKEHHS — B CHHXpOHHW3anuu. Ecnm monb3oBaTesnp NedyaTtaeT Ha KIIaBHAType
ObIcTpee, 4eM IporpamMma MOXKeT o0pabaThIBaTh MOCTYyMarolrylo uHpopmaimio, Windows coxpaHser MHGOpPMAaIHIO O
JIOTIOJTHUTENBHBIX HAKATHAX KIABHII B CHCTEMHOM OYepeH COOOLICHWH, MOCKOJBbKY OJHO W3 ITHX JIOTOJHUTEIBHBIX
Ha)KaTUH MOXKET OBITH MepekirodeHneM (GoKyca BBOJa Ha JApYyrylo nporpammy. MHbopmanuio o mocineayomux HaKaThusax
ClleflyeT 3aTeM HalpaBlsiTh B JpYyryio mporpammy. Takum oOpaszom Windows KOpPPEKTHO CHHXPOHHU3HMPYET TaKue
COOOIICHUS KIIaBUATYPHI.

JIi1st oTpaskeHUsT pa3IMIHBIX COOBITHH KiIaBHaTypbl, Windows IOCEUIaET porpaMmMaM BOCEMb Pa3IMIHBIX COOOMIEHUN. ITO
MOXET TIOKa3aThCsl M3JMIIHUM, W Balla [porpaMMa BIIOJHE MOXKET HIHOPHpPOBaTh MHOTHE W3 HuX. Kpome Toro, B
OOJIBIIMHCTBE CIy4aeB, B O3THX COOOLICHHSX OT KJIABUATYPbI COACPIKUTCS 3HAYMTENLHO OOJIbILE 3aKOJUPOBAHHON
uHpopManuK, yeM Hy)KHO Ballleil mporpaMme. 3aJior YCIHEUIHOW paboThl ¢ KIABHATypOH — 3TO 3HAHWE TOTO, KaKue
COOOIICHUS BaXKHBI, @ KAKHE HET.

UrHopupoBaHue KnaBuaTtypbl

XoTsi KiaBHaTypa SIBJISETCS OCHOBHBIM MCTOYHHKOM II0JIb30BATENbCKOIO BBOAa mporpamMm it Windows, Baiuei
nporpamMMe He HY)XHO pearrpoBaTh Ha KaKAOe€ II0JydaeMoe OT KiIaBHaTypbl coodmenue. Windows cama oOpabaTsiBaet
MHorue (GyHKUMH KiaBUaTypbl. Hampumep, BBl MOXKeTe UTHOPHPOBATh Ha)KaTHE CHCTEMHBIX KIaBHII. B Takux HakaTmsx
0OBIYHO UCTIONB3YeTCs KiaBuIa Alt.
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[IporpamMme He HY)KHO OTCIICKHUBATh Ha)KATHUC ITHUX KJIABHII, MOCKONBKY Windows u3BemiaeT mporpammy o6 3ddekre,
BBI3BAaHHOM HX HaxatueM. (OQHaKo, NPH JKEIAHWM NpPOrpaMMa caMa MOXET HUX OTCIIeKHBaTh.) Hampumep, koraa
nosib3oBareiah Windows BeIOMpaeT MyHKT MEHIO C TOMOIIBIO KJIaBHATyphl, Windows IMOChIIaeT mporpaMme COOOIIEHHE,
YTO BBIOpPAH MyHKT MEHIO, HE3aBUCHMO OT TOTO, OBLT JIM OH BBIOpAH C IMOMOIILIO0 MBIIIH, HIIK C TIOMOIINBIO KiaBuaTyphl. (O
paboTe ¢ MeHIo pacckasbiBaeTcs B riraBe 10.)

B HekoTopwix mporpammax mis Windows wucmonb3ytores "ObicTprle kimaBumu" (keyboard accelerators) miist GeicTporo
JOCTylla K 4YacTo yIoTpeONsieMbIM MyHKTaM MeHI0. B kadecTBe OBICTPBIX KIABHII OOBIYHO HCIOIB3YIOTCS
(hyHKIMOHAIBHBIE KIABUIIA WM KOMOWHAITMS CHUMBOJIGHOW KiaBumu W kinaBummm <Ctrl>. Takue ObICTpble KIABUIIH
OIIPENIEIISIOTCS B OMHCAHUK pecypcoB mporpammsbl. (B rimaBe 10 mokasano, kak Windows mpeoOpa3yeT OBICTphIC KIABHIITH B
COOOIICHUST KOMaH/I MEHIO. BaM He Hy»KHO caMuM JIeNiaTh 3TO IpeoOpa3oBaHue.)

OxHna ymanora (0 KOTOPBIX pacckasbiBaeTcs B IiaBe 11) Takke MMEIOT MHTEpQEHC KiIaBUaTyphl, HO OOBIYHO IpOrpamMMam
HE HY)XHO OTCJIKMBATh KIaBHAaTypHBIE COOBITHS, KOT/Ia aKTUBHO OKHO auainora. MHrepdeiic kiaBuaTypsl 00cIyKUBaeTCs
camoif Windows, 1 Windows moceutaetT cooOrieHus Bamieii mporpaMMe O ACHCTBUSIX, COOTBETCTBYIOLIMX Ha)KUMAaEeMBbIM
KinaBumaM. B okHax nmamora Moryt comep)karbesi "okHa penakthpoBanHus" (edit) s BBOAAa TekcTa. OTO OOBIYHO
HeOONbIINEe OKHA, B KOTOPBIX ITOJIH30BATENh HAOMpAeT CTPOKU CUMBOJIOB. Windows ympaBiseT BCE JIOTHKOH OKOH
pEIAKTUPOBAaHHS M JAACT Balleld MPOrpaMMe OKOHYATEIBHOE COAEPKHMOE 3THX OKOH, IOCJIE TOTrO, KakK IOJb30BaTelb
3aBEPIINT BBOJ CTPOKH.

Jaxxe BHYTpPH Ballero IJABHOTO OKHA BBl MOXKETE OIPEACIHUTH JOYEpHUE OKHAa KaK OKHa pemakTupoBaHua. OcoObM
IpUMepoM dToro siBisiercs nporpamma POPPAD, nipencrasienHas B riiaBe 8. DTa mporpamma MpakTHYECKU MPEICTaBIsSeT
c000i1 mpocTo 60JIBIIOE OKHO PEAAKTHPOBAHMYSI, TPUUEM BCs YepHOBAs padoTa B Hell Bo3nokeHa Ha Windows.

®dokyc BBOAA

KnaBuarypa H0omKHA pa3fensiThCs MEXKAY BCEMH MPUIOKCHUAMH, padoTtaromumu og Windows. HekoTopbie npriiosxeHus
MOTYT UMETh OOJIBIIEC OJHOTO OKHA, M KIIABHATYpa JOJDKHA Pa3IeisaThCs MEXK/Y 3TUMH OKHAMH B PAMKaX OIHOTO M TOTO XKe
npuioxkeHus. Korga Ha xiaBuaType Hakata KJIaBHIIA, TOJHEKO OJHA OKOHHAS MPOIEIypa MOXKET MOIYYHTh COOOIIEHHE 00
sToM. OKHO, KOTOPOE MOJTy4aeT 3TO COOOIIECHUE KIaBHATYPEI, ABISCTCA OKHOM, uMeromeM "dokyc Beoaa" (input focus).

Konmemnmus ¢okyca BBola TeCHO CBs3aHa ¢ KOHIEMIMeH "akTuBHOrO OKHA". OKHO, MMeromiee (OoKyC BBOAa — 3TO JTHOO
aKTUBHOE OKHO, JTUOO JOoUepHEee OKHO aKTUBHOTO OKHA. ONpeneiuTh akTUBHOE OKHO OOBIYHO JOCTAaTOYHO mpocTo. Ecnm y
aKTHBHOTO OKHA MMEETCs MaHeNb 3aroyioBka, To Windows BeiiensieT ee. Eciii y akTHBHOTO OKHA BMECTO TTaHENH 3arojIoBKa
HMeeTCsl paMKa quaiiora (3To HanboJiee 4acTo BCTpedaeTcsl B OKHaX auaiora), To Windows Beinemsier ee. Ecim akTuBHOE
OKHO MUHUMHU3UPOBAHO, TO Windows BBIZIEISIET TEKCT 3aroI0BKa B ITAHENH 3a1a4.

HauGonee wacto AOYEpHUMH OKHAMH SIBISIIOTCS KHOIKH, IIEPEKIIOYATeNH, (IIaKKH, IOJOCH IPOKPYTKH U CIHCKH,
KOTOpBIC OOBIYHO MPHUCYTCTBYIOT B OKHE auanora. Camu mo cebe JOYepHHE OKHa HUKOTAA HE MOTYT OBITh aKTHBHBIMH.
Eciu dhokyc BBOJa HAXOAUTCS B JOUEPHEM OKHE, TO aKTHBHBIM SIBISIETCSI POAUTENBCKOE OKHO 3TOTO J0YEepHEero okHa. To,
410 (pOKYC BBOJA HAXOAUTCS B JOUSPHHUX OKHAX, OOBIYHO ITOKA3BIBACTCS MOCPEACTBOM MHUTAOIIETO KYpcopa WM KapeTKH
(caret).

Ecnm akTuBHOE OKHO MHWHUMU3UPOBAHO, TO OKHa C Q)OKYCOM BBOJla HCT. Windows MMpoAOJKACT CJIaTh IIporpamme
COO6H1€HI/I$I KJIaBUAaTypbl, HO 3TH COOGHICHI/IH BBIIIAAAT HMHA4YC, YEM COO6HI€HI/I$I, HalpaBJICHHBIC aKTUBHBIM M CIIC HE
MHWHUMU3UPOBAHHBIM OKHAaM.

Ob6padatsBas coobmennst WM _SETFOCUS nu WM_KILLFOCUS, okoHHas mporeaypa MOKeT OIpPEeAeInTh, KOTria OKHO
nmeet Qokyc Beoga. WM _SETFOCUS mokassiBaeT, yTo OKHO Hoiydmio ¢okyc BBoga, a WM _KILLFOCUS, daro okHO
MOTEPSLIO €T0.

AnnapaTHble M CUMBOJIbHbIE COO0OLeHun

CooOrmieHns, KOTOpbIe TPUIIOKEHHE ToydaeT oT Windows o COOBITHSX, OTHOCSINUXCS K KIaBUAType, Pa3IndaroTcs Ha
"armmaparneie" (keystrokes) u "cumBombHBIE" (characters). Takoe MOJIOKEHHE COOTBETCTBYET NIBYM MPEICTABICHUSAM O
KJIaBHaType. Bo-TepBbIX, BBl MOXKETE CUUTATh KIABHATYypy HAOOpOM KIaBHWIN. B KiaBHaType HMEETCS TOJIKO OJlHA
knaBuma <A>. Haxartue Ha 3Ty KIABHUINY SIBISICTCSA amnmapaTtHbiM coObiTHeM. OTIyCKaHWE 3TOM KIABUINU SBISCTCS
amnmapaTtHeIM coObITHEM. Ho KiaBMaTypa Takke SBISETCS yCTPOHCTBOM BBOJA, FCHEPHPYIOIIEM OTOOpaKaeMbIe CHMBOJIHL.
KnaBuma <A>, B 3aBHCHMOCTH OT cocTosHus kiaBum <Ctrl>, <Shift> u <CapsLock>, MoxeT cTaTth HUCTOYHHKOM
HECKOJIBKUX CUMBOJIOB. OOBIYHO, 3THM CHMBOJIOM sIBJIsIETCs cTpouHoe ‘a’. Ecnm HakaTa knaBuma <Shift> wmu ycranoBneH
pexxum Caps Lock, To 3TuM cuMmBOJOM siBisieTcs mpomucHoe <A>. Eciam HaxkaTa wiaBuma <Ctrl>, 3THM CHMBOJIOM
spisietcs: <Ctrl>+<A>. Ha kmaBmatype, MOJIep KUBAIOIICH WHOCTPAHHBIC S3BIKH, alapaTHOMY COOBITHIO ‘A’ MOXET
MIPEANIECTBOBATE MO0 crienuanbHas kinaBuiia, mubo <Shift>, mubo <Ctrl>, mubo <Alt>, mnbo MX pa3iaudHbBIE COUYETAHUS.
OTH COYeTaHHS MOTYT CTaTh HICTOYHUKOM BBIBOJIa CTPOYHOTO ‘a’ WIIH MPOMHUCHOTO ‘A’ C CHMBOJIOM yIIapCHHUS.

JIst coueTaHnii anmapaTHBIX COOBITHIA, KOTOPBhIE TEHEPUPYIOT OTOOpakaeMbie CUMBOJIBI, Windows MoChIIaeT MporpaMme
00a amnmapaTHbIX U CHMBOJIbHOE cO0O0IIeHHs1. HekoTopble KIaBUIIM HE TEHEPUPYIOT CUMBOJIOB. DTO TaKHe KJIaBHUIIH, Kak
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KJIaBUILY MEPEKIIOUYEHHs, (PyHKIIMOHAIbHBIE KIABUILIH, KIABUIIHM YIPABJICHUS KypCOPOM U CIELUAIbHbIC KIABHIIIN, TAKHE
kak Insert u Delete. {1 Takux kinaBum Windows BbeIpabaThIBa€T TOJIBKO allliapaTHbIE COOOIICHHSI.

AnnapaTtHble coobLweHus

Korma BBl Haxnmaere kiasunry, Windows mnomemaer mubo coobdmenne WM KEYDOWN, mubo cooOmenue
WM_SYSKEYDOWN B ouepens cooOiienuii okHa, nmeroniero ¢goxyc Boaa. Koraa Bbl ornyckaere kinasuiry, Windows
nomeraet 6o coobmenne WM_KEYUP, nu6o coobmenne WM_SYSKEYUP B ouepens cooOIIeHuiA.

KnaBumia naxara Krnasuma otnymiena
HecucremHsble anmapaTHbie COOOIIEHHs WM_KEYDOWN WM_KEYUP
CucreMHBIe anmapaTHble COOOIIeHHs WM SYSKEYDOWN WM_SYSKEYUP

OO6b11HO coobmeHus o0 "Haxkatnu" (down) u "ormyckanuu" (up) HOSABISIOTCS mapaMu. OTHAKO, €CIIA BBl OCTAaBUTE KJIABHUIITY
HaOKaTOW Tak, YTOOBI BKIIOUMIICS aBTOMOBTOp, TO Windows TOCBHUTa€T OKOHHOHM TMpOIEAype CEPHI0 COOOIICHHIA
WM _KEYDOWN (mwm WM_SYSKEYDOWN) u onHO coobmerne WM_KEYUP (mm WM_SYSKEYUP), koraa B koHIe
KOHIIOB KJIaBHIIIa OyJeT OoTmylleHa. Takke Kak U BCe CHHXPOHHBIC COOOIICHUS, arapaTHhIC COOOIICHHUS KIaBUATYPhI TAKKE
CTaHOBATCA B ouepedb. Bl Moxere ¢ momoinsio QyHkuun GetMessageTime TONYyYUTh BpeMs HaXaTHS W OTITYCKAaHUS
KJIABUIIU OTHOCHTEIIFHO CTAPTa CUCTEMEL.

CucrtemMHble N HECUCTEMHbIe annapartHbie coobLweHuns KnaBuatypbl

Ipedpuxc "SYS" B WM SYSKEYDOWN um WM _SYSKEYUP o3nayaer "cucremHoe" (system) M OTHOCUTCS K
annapaTHbIM COOOIIEHHSM KJIaBHATyphl, KOTOpble Ooiibine BakHb! 11t Windows, uem s mpunokenuit Windows.
Coobmenns WM_SYSKEYDOWN u WM_SYSKEYUP 00b14HO BbIpabaTHIBAIOTCS IPH Ha)KaTHU KJIABUIL B COUYCTAHHHU C
KaBume <Alt>. OTu cooOMIEeHNs BRI3BIBAIOT O MEHIO MPOTPaMMBI MIIH CHCTEMHOTO MEHIO, WIIH HCIIONB3YIOTCS IS
CUCTeMHBIX (DYHKITMH, TAKMX KaK CMEHa aKTHUBHOTO OKHa (<Alt>+<Tab> mmm <Alt>+<Esc>), win kak ObICTphIe KIABUIIH
CHUCTEeMHOTO MeHI0 (<Alt> B coueTanmu ¢ (HyHKIIMOHAIBHOHN KiaBuiiei). [IporpaMMbl 0OBIYHO HTHOPUPYIOT COOOIICHHUS
WM _SYSKEYDOWN u WM _SYSKEYUP u nepenator ux DefWindowProc. Ilockonsky Windows oTpabaTbIBaeT BCIO
noruky Alt-xiaBum, To BaM (aKTHIECKH HE HYXXKHO 00padaThiBaTh 3TH COOOIIEHUS. Bama okoHHas Mpoleaypa B KOHIIE
KOHIIOB TIOJIYYUT JPYTHE COOOIIEHHS, SBILIONINECS PE3YyIbTaTOM 3THX alllapaTHBIX COOOIICHUH KITaBHATYphl (HampuMep,
BBIOOp MeHI0). Eciii BBl XOTHTE BKJIIOYHTH B KOJ Balllell OKOHHOM IpOLEAypbl MHCTPYKIMHU JUIsi 00pabOTKM armapaTHBIX
cooOIIeHNH KIIaBHaTyphl (Kak Mbl 3T0 caenaeM B nporpamme KEYLOOK, npencrasieHHoi qajnee B 3TOM IJ1aBe), TO MOCIE
00paboTku 3THX cooOlmeHuit nepenaite ux B DefWindowProc, urodobl Windows MorJia mo-mpexHeMy UX HCIOJIb30BAaTh B
OOBIYHBIX IETISX.

Ho noxymaiite HemHOTO 00 3TOM. [TouTH BCe, UTO BIMSET Ha OKHO Ballleii MPOTPaMMBI, B IIEPBYIO OUYCPEIb IPOXOIUT Yepes3
Ballly OKOHHYIO Tporeaypy. Windows KakuM-To o0pa3oM oOpabaThiBaeT COOOINECHHS TOJHKO B TOM Cllydae, €ClId OHH
nepenatorcst B DefWindowProc. Harmpumep, eclii BbI J0OaBUTE CTPOKH:

case WM SYSKEYDOWN;

case WM SYSKEYUP;

case WM SYSCHAR;
return O;

B OKOHHYIO MPOIEIYPY, TO 3aMPETUTE BCE OTepaluu ¢ kiapumei <Alt> (koMaHasl MeHo, <Alt>+<Tab>, <Alt>+<Esc> u
T. J.), KOT/Ia Baiia nporpamMma umeet Gpokyc BBoJa. MajoBeposTHO, YTO Bbl 3aX0TeNH Obl TaK CHENaTh, TEM HE MEHEe eCTh
HaJIeK/1a, YTO Bbl HAYMHAETE TOHUMATh MOIIb Ballleil OKOHHOW MPOLETYPHI.

Coobmenns WM_KEYDOWN u WM _KEYUP o00b4HO BbIpabarhiBaloTCs /IS KIIaBHUIL, KOTOPbIE HAaXUMAKOTCS WU
oTmyckaroTcst 0e3 ydacTust KiaBumm <Alt>. Bama nporpaMmma MOKeT HCIIOJIB30BaTh WIIM HE HUCIIOJIB30BaTh 3TH COOOIIEHHS
kiaBuatypsl. Cama Windows ux HTHOpHpYeT.

MepemeHHas IParam

Jus Bcex ammapaTHBIX COOOLIEHWH KiIaBUaTypbl, 32-pa3psiaHas IepeMeHHas [Param, niepenaBaeMasi B OKOHHYIO
HpoLEeaypY, COCTOMT W3 LIeCTH mojied: cuerdnka noBropeHuil (Repeat Count), ckan-xkoga OEM (Original Equipment
Manufacturer Scan Code), ¢nara pacimpennoii kinaBuarypsl (Extended Key Flag), kona konrekcra (Context Code), dara
npenpiayero cocrosiaus krapumu (Previous Key State) u uara cocrostaus xinapumu (Transition State). (Cwm. puc. 5.1)
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Extended Key Flaa

|
|31 po|=3|m|=1|=l;|zu|m|=3 e e |1E|1=- e |m:-|
| | { |
Context Code |
16-Bit
Previos Key State 8-Bit OEM Repeat Count
Scan Code

Transition State

Puc. 5.1 Illects moseii mepeMenHoi /Param anmapaTHBIX COOOIIEHUH KIIaBUATYPBI

CyeT4YMK NOBTOPEHUMN

CyeTynK MOBTOPEHHH paBEeH YHCIy HAKATHUH KIIaBUILIH, KOTOPOE OTPaKEHO B cooOIIeHHH. B OonbIIMHCTBE CiiydaeB OH
ycranaBimBaercs B 1. OgHaKo, eciny KIIaBHIIA OCTAeTCs HAXATOH, a Bamla OKOHHAs IMpOIeIypa HEIOCTAaTOYHO OBICTpA,
9TOOBI 00padaTHIBATH ATH COOOIIEHHUS B TEMIIE aBTOTIOBTOPA (10 YMOIIAHHIO 3TO TPHOIM3UTENHHO 10 CUMBOJIOB B CEKYHAY),
10 Windows oOwpemumsier Heckombko coobmennit WM _KEYDOWN wm WM _SYSKEYDOWN B omHO cooOmieHne u
COOTBETCTBEHHO yBenmmuuBaeT cdeTynk moBTopeHud. [ coobmermss WM KEYUP mwm WM _SYSKEYUP cuerunk
TIOBTOPEHUI Bcer/ia paBeH 1.

IMockonbKy 3HaUeHHE cueTynka OojbIlee | TOKa3pIBACT, YTO MMEIOIIUHCS TEMI aBTOIOBTOPA IPEBBIIACT BO3MOKHOCTH
Balllel IPOTrpaMMBI 10 00padOTKE, BEI MOXKETE UTHOPHPOBATH CYETYHK MOBTOPEHHH NPH 00pabOTKE COOOIICHNH KITaBHATYypBI.
[MouTty KaxaBIil U3 Bac UMeEJT ONBIT PAOOTHI C JOKYMEHTaMH B MPOrPaMMax TEKCTOBBIX PEJAKTOPOB WIIHM AJICKTPOHHBIX TAOJIHII,
U BUZEN, KaK CTPOKH WM CTPAHHULBI MPOAOILKAIOT NEPEIUCTHIBATECA U TIOCIE OTIYCKAaHHUS COOTBETCTBYIOIIEH KIaBUIIM. DTO
TIPOUCXOJUT H3-3a JOTIOJHUTENIBHBIX COOOLIeHHH B Oydepe KilaBHaTypbl, KOTOpPblE HAaKAIUTMBAIOTCS TaM, €CIIM HEKOTOpOe
BpeMsl yIepXKMBaTh KIaBully. MrHOpuMpoBaHME cUeTYMKa IIOBTOPEHHMH B Ballell MNporpaMMe CYLIECTBEHHO CHM3UT
BEPOSATHOCTH TPOsiBIeHHs 3Toro ddekra. TeM He MeHee, CUCTUHK ITOBTOPEHUH MOXKET OBITh MCIIONB30BaH. BeposiTHO, Bam
CIIeyeT MPOTECTUPOBATh B BAIINX IIPOrpaMMax 00€ 3TH BO3MOKHOCTH M BBIOpaTh HanOoJIee MOAXO I BApHAHT.

CkaH-kog OEM

Ckan-xog OEM sBnsercs K0o0OM KIaBHATypbl, FEHEPUPYEMBIM ammapaTypoil kommbioTepa. (Ecnu Bel XOpolIo 3HaKOMEI €
MIPOrpaMMHpPOBaHNEM Ha SI3BIKE acceMOiepa, TO CKaH-KOJ — 3TO KOJ, TepeaaBaeMblil mporpamme B peructpe AH mpu
Bb13oBe npepriBanus 16H BIOS.) Ilpunoxenus Windows oObrqHO HMrHOpUpYIOT ckaH-kog OEM, mockonbky uMeroT Oosee
COBEpIIEHHbIE CIIOCOOB! pacIn(pOBKY HHPOPMAIIMHU OT KIIaBUATYPEI.

dnar paclwmpeHHOW KnaBuaTypbl

®nar pacmmpeHHOH KJIaBHATYphl YCTaHABIMBACTCS B 1, €CIIM COOOIIEHNE KIIaBUATYPhl HOSBHIOCH B pe3yJIbTaTe pabOThI C
JOTIIOJIHUTENIFHBIMYA ~ KJIABHIIAMM ~ paclIMpeHHoOH kmaBuaTypsl IBM. (Pacmmpennas kiaBuarypa IBM — wumeer
(YHKIMOHAIIBHBIE KIIABUIIN CBEPXY M OTIEIBbHYI0 KOMOMHHPOBAHHYIO OOJIACTh KJABHII YIPABJICHUS KypcOpoM M IH(p.)
JtoT Quar ycranaBnuBaeTcs B 1 mus xnaBumed <Alt> u <Ctrl> na npaBoil cTopoHe KJIaBHaTyphl, KIaBUII YIPaBICHUS
KypcopoM (Brmodas <Insert> u <Delete>), KOTOpbIe HE SBISIOTCS YaCTHIO YUCIOBOW KJIABHATYPHI, KIABUII HAKIOHHOM
gepthl (</>) m <Enter> Ha umcnoBod kimaBuatype W kinaBumm <NumLock>. IIporpammser mis Windows o0bBdHO
UTHOPHPYIOT (JIar pacIIMpPEeHHOH KIaBUATYypHI.

Kop koHTekcTa

Kon koHTekcra ycraHaBmuBaeTcs B 1, ecnm Haxkara kiaBuma <Alt>. DTtor paspsnm Bcerna paBeH | it cooOIIeHUI
WM _SYSKEYDOWN u WM SYSKEYUP u 0 ana coobmennit WM _KEYDOWN u WM KEYUP c¢ naByms
HMCKIIFOUEHUSIMHU:

e Ecnu akTHBHOE OKHO MHHHMH3HMPOBAaHO, OHO He mMeeT (OKyc BBoja. Bce HakaTHsi KJIaBUII BhIPaOaThIBAIOT
coobmennss WM_SYSKEYDOWN u WM_SYSKEYUP. Ecnu He Hakata kiaBumia <Alt>, mosie koja KOHTEKCTa
ycranapnuBaetcs B 0. (Windows ucronb3yeT SYS cooOIIeHnsT KiIaBHaTyphl Tak, 9TOOBI aKTUBHOE OKHO, KOTOPOE
MHHUMHU3HUPOBAHO, HE 00pabaThIBAIO 3TH COOOIIECHHSI. )

¢ Ha HEKOTOpBHIX MHOS3BIYHBIX KJIABHATypaX HEKOTOPHIE CHMBOJIBI TEHEPUPYIOTCS KOMOWHanued kimaBum <Shift>,
<Ctrl> wmun <Alt> c apyroil kiaBuiei. B »tmx ciydasx, y mepemeHHO# [Param, xoTopas CONpPOBOXIAeT
coobmennss WM _KEYDOWN u WM KEYUP, B monme kKoja KOHTEKCTa CTaBUTCA 1, HO 3TH COOOIICHHS HE
SIBIITFOTCSI CHCTEMHBIMU COOOIICHUSIMU KIIAaBUATYPHI.



175

®dnar npeablayLEero COCTOSIHUA KraBULLN

@nar npensIayIETro COCTOSHNS KIaBUIIH paBeH 0, eCli B MPEbIIYyIIEM COCTOSIHUM KIIaBHIlIa ObliIa OTIyIIeHa, U 1, ecnn B
NpeABIIYIIEM COCTOSIHMM OHa Oblma Hakata. OH Bcernma ycranasBinuBaercs B 1 gt coobmennss WM KEYUP wmm
WM_SYSKEYUP, no mnst coobmennss WM _KEYDOWN wmn WM_SYSKEYDOWN oH MOeT ycTaHaBIMBaThCS Kak B
1, Tak u B 0. B oTOM ciyyae | moka3plBaeT HaJlW4ue BTOPOTO M IOCIEAYIOUIMX COOOIICHMI OT KJIABHMII B pe3yibTare
aBTOIOBTOPA.

dnar cocTosiHUA KNnaBULLN

@nar cocrosHMA KiIaBUIIM paBeH (0, ecoM KIaBWINAa Ha)KUMaeTcd, W 1, ecin KaBuIa OTIIYCKAaeTcs. OJTO IIoye
ycranaBiuBaercs B 0 st coodmennss WM_KEYDOWN wm WM SYSKEYDOWN u B 1 st coobmenns WM_KEYUP
umu WM_SYSKEYUP.

BMpTya.ﬂbele KOoAbl KnaBuLl

Xots HekoTopast uHdopmManus B /Param nipu odopadotke coodiennit WM__KEYUP, WM_KEYDOWN, WM _SYSKEYUP u
WM _SYSKEYDOWN MoxeT oka3aTbCs IOJIC3HOW, ropa3mo Oojee BakeH mapamerp wParam. B 3tom mapamerpe
coJepkuTcsl "BUpTyaspHbIA Kox kimaBumm" (virtual key code), MAeHTHQHUIMPYIOIMH Ha)KaTyl0 WIM OTIYIICHHYIO
kiaBumry. Paspabotunku Windows MONMBITAMCE ONPENENUTh BUPTYaJbHBIE KIABHIIM HE3aBHCHUMBIM OT armmapaTrypsl
criocobom. Ilo 3Toi mpH4YMHE, HEKOTOPBIE BUPTYyaJbHBIC KOIbI KJIABHII HE MOTYT BbIpaOaThIBaThCS Ha IEPCOHAIBHBIX
kommbioTepax IBM 1 cOBMECTUMBIX ¢ HUMH, HO UX MOYKHO BCTPETUTh HA KJIABHATypax JIPYTUX MPOU3BOIUTENCH.

BuptyanbHble KOJbI KJIaBHII, KOTOPHIE Bl HCIONb3yeTe, HANOOJIEE YaCTO UMEIOT UMEHA, OINIPEAEICHHbBIE B 3ar0JIOBOYHBIX
¢aitmax Windows. B mokazaHHOH HIpKe TaONUIIE MPEICTABICHBI 3TH MMEHA, YHCIIOBBIC KOJBI KJIABHII, a TAKKe KIABHIIN
MEPCOHATBHBIX KOMITBIOTEPOB IBM, cOOTBeTCTByIOIIME BUPTYalbHBIM KIAaBUIIAM. XOTS BCE KIABUINK BbI3BIBAIOT
anmnapaTHbIE COOOIICHNUS KJIaBHATYPBhI, B TAOJIHIly HE BKIIOUCHBI KJIABUIIN CHMBOJIOB (HApUMeEp, KJIABHIINA CHMBOJIOB / HIIN
?). OTU KIaBUIIM UMEIOT BUPTyaJbHBIE KOABI OT 128 U BHIIIE, U OHU B MEKAYHAPOIHBIX KIaBUATypax 4acTO ONpEAeIsoTCs
no-Apyromy. Bel MoxkeTe onpenenuTs 3Ha4eHUs STUX BUPTyalbHBIX KOJIOB KiaBUII ¢ moMolsio nporpammsl KEYLOOK,
NPE/ICTAaBICHHOI Jlajiee B ATOH IiIaBe, HO OOBIYHO BaM HE HYXHO 00palaThIBaTh armaparHble COOOLICHUS KIAaBHATYPhI JUIs
9THX KJIABUIIL

BI/IpTyaJ'II)HI)IG KOJBI KJIaBUIII

Jecs- [TectHanma- WINDOWS.H Tpeody- Knasuatypa IBM

THYHOE TEpUIHOE Wnentnduxatop ercs

1 01 VK _LBUTTON

2 02 VK RBUTTON

3 03 VK CANCEL O Ctrl-Break

4 04 VK_MBUTTON

8 08 VK BACK O Backspace

9 09 VK_TAB O Tab

12 0C VK CLEAR 5 Ha JOIOJHUTEIHHOMN
uudpoBoil  KIaBuatype
pu OTKJIIOYEHHOM
Num Lock

13 0D VK _RETURN O Enter

16 10 VK_SHIFT O Shift

17 11 VK _CONTROL O Ctrl

18 12 VK_MENU O Alt

19 13 VK PAUSE Pause

20 14 VK _CAPITAL O Caps Lock

27 1B VK _ESCAPE O Esc

32 20 VK _SPACE O ITpo6Gen (Spacebar)

33 21 VK PRIOR a Page Up

34 22 VK NEXT a Page Down

35 23 VK_END End

36 24 VK _HOME a Home

37 25 VK LEFT H] Crpenxa BIeBO

38 26 VK UP H] Crpenka BBEpX

39 27 VK RIGHT H] Crpenxa BOpaBo

40 28 VK DOWN ] Crpenka BHU3

41 29 VK_SELECT

42 2A VK_PRINT

43 2B VK_EXECUTE

44 2C VK _SNAPSHOT Print Screen

45 2D VK _INSERT d Insert
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Hecs- IllecTHanma-
TUYHOE TEPUYHOC

WINDOWS.H Tpeby- Knasuarypa IBM
Wnentuduxarop ercst

46
47
48-57

65-90
96

97

98

99

100

101

102

103

104

105

106

107

108
109

110

111

112

113

114

115

116

117

2E
2F
30-39

41-5A
60

61

62

63

64

65

66

67

68

69

6A

6B

6C
6D

6E

6F

70

71

72

73

74

75

VK_DELETE
VK_HELP

VK_NUMPADO

VK _NUMPADI

VK_NUMPAD2

VK _NUMPAD3

VK_NUMPAD4

VK _NUMPADS

VK_NUMPAD6

VK _NUMPAD7

VK_NUMPADS

VK _NUMPAD9

VK_MULTIPLY

VK_ADD

VK_SEPARATOR
VK_SUBTRACT

VK_DECIMAL
VK_DIVIDE
VK_F1

VK_F2

VK_F3

VK _F4

VK_F5

VK_F6

Delete

Or 0 g0 9 mHa
OCHOBHOM KJIaBUaType
OrApoZ

0 Ha JOMOJHHUTEIBHON
nuppoBOil  KiIaBHATYpe
MpH BKIFOYeHHOM Num
Lock

1 Ha HIOMOTHUTEIHHOU
mudpoBoil  KIaBHaType
NpH BKJIIOYEHHOM Num
Lock

2 Ha JOMOJHUTEIBHON
nuQpoBOil  KIaBHAType
MIpH BKIIFOYEHHOM Num
Lock

3 Ha [OIOJHUTEILHOU
uudpoBoil  KIaBHaType
NpH BKJIIOYEHHOM Num
Lock

4 Ha JONOJHUTCIBHON
nuppoBOil  KIaBHAType
MIPH BKIOYEHHOM Num
Lock

5 Ha JOIOJHUTEILHOU
uudpoBoil  KIaBuaType
MpH BKJIIOYEHHOM Num
Lock

6 Ha JIOIMOJHHUTEIbLHOI
nuppoBOil  KiIaBUATYpe
MIPH BKIOYEHHOM Num
Lock

7 Ha JOIOJHUTEILHOU
nudpoBoil KiIaBUAType
MpH BKJIIOYEHHOM Num
Lock

8 Ha JIOMOJHHUTEILHOM
nudpoBoil KIaBUATYpe
MIPH BKIOYEHHOM Num
Lock

9 Ha JOIOJHUTEILHOU
nuppoBOil  KIaBUATYpE
MpH BKJIIOYEHHOM Num
Lock

* Ha JIONOJHHUTEIBHOMN
1u(poBOH KIIaBHATYype
+ Ha JOIMOJIHUTEIbLHOU
IUPPOBOH KIIaBHATYpPE

- Ha JONOJHHUTEIbHON
nu(poBOH KIIaBHAType
Ha JOTOJHUTEJIbHON
nuGpoBOH KIIaBHAType
/ Ha IOTOJHHUTEIHLHON
IUpPOBOH KIIaBHATYpPE
DyHKIMOHANbHAS
knaBuma F1
DyHKIMOHANbHAS
knaBuia F2
DyHKINOHATIbHAA
knaBuia F3
DyHKINOHATIbHASA
knasuma F4
DyHKIMOHANbHAs
knasuma F5
DyHKIMOHANbHAs
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Hecs- IectHaaua- WINDOWS.H Tpeby- Knasuarypa IBM

TUYHOE TEPUYHOE Wnentudukarop eTcs
ki1aBuma F6

118 76 VK F7 ] OyHKIIMOHANbHAs
Kkiaasuiia F7

119 77 VK F8 ] DyHKIMOHATbHAS
knaBuia F§

120 78 VK _F9 0 DyHKIMOHATbHAS
knaBuia F9

121 79 VK F10 O OyHKIIMOHANbHAs
kiaBuma F10

122 TA VK F11 OyHKIIMOHANbHAs
KJIaBHIIa F11
(pacmpeHHas
KJIaBHATYpa)

123 7B VK F12 OyHKIMOHAIbHAS
KJIaBUILIA F12
(pacuupeHnHas
KJIaBHATypa)

124 7C VK_F13

125 7D VK _F14

126 7E VK _F15

127 7F VK F16

144 90 VK_NUMLOCK Num Lock

145 91 VK SCROLL Scroll Lock

ITometka ([J) B cTonbue "Tpebyercs" mokasbiBaeT, YTO KIABWINA IMpeIompesesieHa il Jo0oi peammzamuu Windows.
Windows Taioke TpeOyeT, 4ToObl KjaBHaTypa W JpaiiBep KiIaBHAaTypbl MO3BOJSUIM KOMOMHHMpOBaTh KiaBumm <Shift>,
<Ctrl>, a Taxxe <Shift> n <Ctrl> Bmecre, co BceMn OyKBEHHBIMH KJIaBHIIAMH, BCEMH KJIAaBHIIAMH YIPaBICHUS KypcOpOM
U BceMH (YHKIMOHAIBHBIMM KiaBumamu. Bupryamsneie konasl wiaBum VK LBUTTON, VK MBUTTON wu
VK _RBUTTON otHOCATCS K JI€BOM, IIEHTPAIBHOM 1 paBOil KHOMKaM MBIIH. OZHAKO, BaM HUKOTIA HE yIACTCS HOIYIUTh
cooOIIeHNsI KIaBUATYPhl C MapaMeTpoM wParam, B KOTOPOM YCTAaHOBJICHBI 3TH 3HadeHHs. MBIIIb, KaK Mbl YBHIOUM B
cIIeMyroIeH TTIaBe, BHIpa0aThIBaeT CBOM COOCTBEHHBIE COOOIIECHMS.

NMonoxeHusa KnaBuw caBura n KnaBMu.l-nepeKmoaneneﬁ

IMapamerpsr  wParam u  [Param  coobmenmii WM _KEYUP, WM KEYDOWN, WM SYSKEYUP wu
WM _SYSKEYDOWN Huuero He cOOOIIAIOT Balield mporpaMme O TIIOJNOKEHHHM KJIABHII COBUTA W KIIABHII-
nepekiodaTeseid. Bol MokeTe NONydYuTh TEKyllee COCTOSIHHE JI000H BHPTYalbHON KIABHMIIM C MOMOLIbIO (QyHKIMH
GetKeyState. D1a (yHKIMS B OCHOBHOM HCIIONB3YETCSl U IMOJy4eHHsT MH(OPMALUMM O COCTOSHMM KJIaBHII CJIIBUra
(<Shift>, <Ctrl> n <Alt>) u knaBum-nepexmodareneii (<CapsLock>, <NumLock> u <ScrollLock>). Hanpumep:

Get Key St at e( VK_SHI FT) ;

BO3BpallaeT OTPHIATEIbHOE 3HaueHWe (T.€., YCTAaHOBJEH CTapIIuii pas3psn), ecinm kimaBumia <Shift> Haxkara. B
BO3BpaIaeMoM (QyHKIHEH:

Cet Key St at e( VK_CAPI TAL) ;

3HAQUCHWU YCTAHOBJEH MJIAIIMKA paspsa, ecnu neperimodatens <CapsLock> Bxirouen. Bbl Taxke MoXeTe HONIYy4YHTh
MOJIOXKCHWE KHOMOK MBI C TOMOIIBI0 BHUPTYyalnbHBIX KomoB kiasum VK LBUTTON, VK MBUTTON u
VK _RBUTTON. Opnnaxo, 6oxpmast gacte mporpamM it Windows, KOTOPBIM HaZ0 OTCIIEKHMBATh COYETAHUE COCTOSHUI
KHOTIOK MBIIIN W KJIABHII KJIABHATYPHI, JENAIOT 3TO APYTHM CIIOCOO0OM — TPOBEPSS COCTOSHHE KIABUII KIABHATYPHI MIPH
MOJY4EeHUH cOo0O0meHnsT oT MbIH. DakTudecku, nHPOPMANKs O TMOJIO0KEHNHN KIABHII CABUTa W KIABHII-NIEpEKITIoYaTeseH
BKJTIOYAETCS B COOOIIEHISI OT MBITIH (KaK Bbl YBHIUTE B CIICIYIOIICH TJIaBe).

Bbynbsre octopoxusl ¢ dynkiueit GetKeyState. OHa He OTpa)kaeT IOJIOKEHHE KJIABHATYphl B peansHOM BpemeHH. OHa
OTpa)kaeT COCTOSIHHE KJIaBHATyphl Ha MOMEHT, KOT/ia TocjeHee CooOIIeHNe OT KIaBUaTypsl ObUIO BBIOpaHO W3 OYEPEdH.
Oyukuust GetKeyState He TO3BOJSET BaM IMOJIy4aTh MHPOPMAIMIO O KJIAaBHAType, HE3aBHCUMO OT OOBIYHBIX COOOIIEHHH
KiaBuatypsl. Hanpumep, BBl 3aXoTHTE, 4TOOBI Ipoiecc 0O0pabOTKH cOOOLIEH!UsI B OKOHHOM Ipoleype IpooinKaiIcs 10
TeX TI0p, ITOKa T0JIb30BATENb HE HAKMET (DYHKIMOHAJIBHYIO KiaBunry <F1>:

whi | e( Get KeyState(VK_F1) >= 0); // oumskal!!l

He nenaiite Tax! Bamreii mporpamMMe HEOOXOIUMO MOYIHUTh COOOIIEHUE KIIaBHATYPhI U3 OYePeId COOOIIEHUH JI0 TOTO, KaK
GetKeyState cMOXET ONPEACTUTh COCTOSHHE KJIABHIIM. DTa CHHXPOHM3ALMS, B CAMOM JIEJie, JaeT BaM IPEUMYILECTBO,
MOTOMY 4TO, €CJIM BaM HYXXHO Yy3HaTh IIOJIO)KEHHE TMEPEKIYATeNs Uil KOHKPETHOTO COOOIICHUS KJIaBHATYPHI,
GetKeyState obecrieunBacT BO3MOKHOCTh MOJMYYCHUST TOYHOW MH(DOPMAIMH, TaXKe eCIIH Bbl 00paboTaeTe COOOIICHUE YKe
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IOCJIe TOr0, KaK COCTOSIHME TepeKioyaress ObIo M3MEHEHO. Ecnu BaM JICHCTBUTENBFHO Hy)XHA HHGOOPMAIHS O TEKYyIIeM
MTOJIOXKCHUU KIJIABHUIIHU, BBl MOYKETE HCIOJIb30BaTh QPyHKIMIO0 GetdsyncKeyState.

Mcnonb3oBaHMe coOOLWEeHUN KnaBnaTypbl

Wpess mporpammbl, mosydarouieidi MHGOPMAIMI0 O HAKATUH JII000M KIABHIIM HECOMHEHHO MPHBICKATENbHA; OIHAKO,
OOJBIIMHCTBO TIporpamMMm it Windows HTHOPHPYIOT Bce, KpOMe HECKOJIbKHX COOOIICHHH O Ha)XKaTHW M OTITyCKaHWH
knaBum. Coobmenns WM_SYSKEYUP u WM_SYSKEYDOWN anpecoBansl cucteMHbIM ¢(yHKIUIM Windows, 1 Bam
HE HY)XHO HX oTciexuBats. Ecim Bl oOpabateiBaete coobmennss WM _KEYDOWN, 1o coobmenns WM_KEYUP Bam
0OBIYHO TAKXKE MOXKHO UTHOPUPOBATH.

[Iporpammer mmss Windows o0br4HO mcmonb3yorT coobmerns WM KEYDOWN mnst HaxaTuss M OTIYCKaHHS KIIaBHII,
KOTOpBIE HE T'€HEPUPYIOT CHMBOJIBHBIE COOOIIEHHs. XOTS BBl MOXKETE MOJYMaTh, YTO €CTh BO3MOXXHOCTHb HCIIOJIB30BaTh
COOOIEHNSI O Ha)KaTMW KJIABUII B COYETAaHWH C HMH(OpManWed O COCTOSIHMM KJAaBMII CABHIa Uil IpeoOpa3oBaHUs
COOOIIEHNIT 0 Ha)XKaTHW KJIABHII B CHMBOJIBHBIE COOOILICHHMS, HE JenaiTe Tak. Y Bac OyayT mpoOJieMbl M3-3a OTIMYHI
MEXITyHApOIHBIX KiaBuatyp. Hampumep, eciu BbI monmyvaere coodmenne WM _KEYDOWN ¢ wParam paBabiM 33H, BBI
3HaeTe, YTO MOJIb30BaTeNb HaXkall KinaBumry <3>. Tak, xopomo. Eciu Bbl ucnonsdyere GetKeyState n oOHapyXHUBaeTe, 4TO
knaBuma <Shift> Haxarta, TO MOXXHO OBLIO OBI IIPEIIOJIOKHTH, YTO MOJIH30BATENb [I€YaTaCT 3HAK (DyHTa CTEPIMHIOB <£>.
Bosce HeoOs3aTenmbHO. BpuraHckuit monp3oBarens nedyaraeT 3Hak <&>. [loaromy coobmenus WM _KEYDOWN oGonee
yIMOOHBI I KIABHII YIPAaBICHUS KypcopoM, (QYHKIIMOHAIBHBIX KIABHII U CICIUAIBHBIX KIABHII, TAaKUX Kak <Insert> u
<Delete>. Onnako, nHoraa knasumm <Insert> u <Delete>, a Taxke QyHKIHMOHATIbHBIC KIABUIIH UCIIOJIB3YIOTCS B KAUECTBE
ObIcTphIX KnaBul MeHio. [Tockonbky Windows npeoOpasyer ObICTpbIe KIIaBUIIHM MEHIO B COOOIIEHNST KOMaH] MEHIO, BBl HE
JOJDKHBI caMH o0pa0areiBaTh 3TH cooOmieHus. HekoTopsle mnporpamMMbl, HamucaHHble He st Windows, IIMpOKO
HCTONB3YIOT (PYHKITMOHATBHBIE KJIABUIIIA B COUETaHNH ¢ KiaBumamu <Shift>, <Ctrl> u <Alt>. Bsl MoXxeTe cnenarb 4To-TO
IMOXOXKee B Bammx mnporpammax mist Windows, HO 3TO He peKkoMeHAyercsi. Eciam BBl XOTHTE WCIIONIB30BaTh
(yHKIIMOHANBHBIE KJIABHUINM, TO JIydile, 4TOObl OHW AyONuUpoBaiM KOoMaHIsl MeH0. OmHa w3 3amad Windows —
o0ecreunTh TaKOW MOJIB30BATEIECKII HHTEP(EIiC, U1 KOTOPOTro He TpeOyeTcs 3aydnBaHUe WK UCIIOIB30BAaHHUE CII0KHOTO
Habopa KOMaH]I.

Msbl coOupaeMcsi OTKa3aTbCsl OT BCEro, 3a MCKIIOYEHHEM IIOCIEIHETr0 IyHKTa: OOJBILIYI0 YacThb BPEMEHU BHI Oynere
obpabateiBate coobmennss WM KEYDOWN Ttonpko aisi KiaBHII yrpaBieHHs KypcopoM. Eciam Bl ucrosib3yere
KJIaBUILIM YIPABIICHUS KypcOPOM, TO MOXETe KOHTPOJIMPOBATh cocTosiHne Knasum <Shift> n <Ctrl> ¢ momonipro pyHKIMN
GetKeyState. ®ynkinn Windows 4acTo ucronb3yloT kiaBunty <Shift> B coueTanun ¢ KiaBUIIaMH yIIpaBIeHHs KypcOpOM
JUISL pacIIMpeHus BEIOOpa, HAallpuMep, B MporpaMMax TEKCTOBBIX peaakTopoB. Kmasuima <Ctrl> yacto ucmonb3yercst s
W3MEHEHMs] 3HAUCHMS KJIAaBUII ymnpasieHus KypcopoM. (Hampumep, <Ctrl> B coueraHmn c KJIaBHIIEH CTPENKH BIPABO
MOTJIO ObI 03HAaYaTh NIepeMELIEHIE Kypcopa Ha OJTHO CJIOBO BIIPaBo.)

OmHUM W3 Jy4YIHNX CIOCOOOB BBICHHUTH TO, KaK HCIIONB30BATH KIIaBUATYPy AOJDKHO OBITH M3Y4YEHHE HCIIONB30BAHUSA
KJIABHATYPHl B CYIIECTBYIOIIMX MOMyJSPHBIX mporpammax it Windows. Eciam BaM 3TO HE MOIXOAWUT, MOXKETE
JecTBOBAaTh Kak-TO MHade. Ho 3amoMHMTE, 4TO B 3TOM CIy4ae BBl MOXKETEe HOMEIIaTh MOJB30BATENI0 OBICTPO HM3YYUTH
BaIly IPOrpamMMy.

MopaepHusauma SYSMETS: no6aBneHune nHtepdenca knasmaTtypbil

Korga B rnase 3 mbl Hanucanu Tpu Bepcuu nporpamMMbel SYSMETS, Mbl HMYero He 3HanM O KilaBHaType. Mbl MOriau
MIPOKPYTHUTh TEKCT TOJBKO C MOMOIIBIO MBIIIXA HA MOJI0OCE MPOKPYTKH. Termepb MBI 3HaeM, Kak 00pabaThiBaTh COOOIICHUS
KJIaBHATYypHl, NaBaiiTe mobaBuM uHTEepdeiic kimaBuatypsl B mporpammy SYSMETS. Dto oueBuano Oymer paborta s
KJIaBUII YIPaBIEHUS KypcopoM. MBI HCTOJb3yeM OOJBIIMHCTBO KJIABHIN yIpaBieHus kKypcopom <Home>, <End>,
<PageUp>, <PageDown>, <t> u <|> 1y BepTHUKaJIbHOI MpOKpyTKH. Knapumm <> U <> MOXHO OCTaBUTh Ha MEHEE
BaXHYIO TOPH30HTAIBHYIO IIPOKPYTKY.

INNornka o6pa6oTku coobweHnn WM_KEYDOWN

OnuH U3 MPOCTEHIINX CIIOCOOOB CO31aTh MHTEPQEIC KIaBHATYPhl — 3TO MCIOJIh30BaTh JIOTHKY 0OpaOOTKH COOOIICHUIA
WM _KEYDOWN B oxoHHOH mporeaype, KoTopas OymeT paboTaTh HapauledbHO C JIOTHKOH 0OpaboTKHM COOOIIeHHA
WM_VSCROLL u WM_HSCROLL:

case VW _KEYDOM
iVscrolllnc = iHscrolllnc = 0;
swi t ch(wPar am

case VK HOME: // anamormuno WM VSCROLL, SB TCP
i Vscrolllnc = —iVscrol | Pos;
br eak;



179

case VK END: // anamormuno WM VSCROLL, SB BOTTCM

i Vscrolllnc = iVscroll Max —i Vscrol | Pos;
br eak;
case VK _UP: /'l anamormuno WM VSCRCOLL, SB_LI NEUP
iVscrolllnc = —1;
br eak;

case VK DO // anamormuno WM VSCROLL, SB_ LI NEDOMN
iVscrolllnc = 1;

br eak;

case VK PRI OR /| ananormuno WV VSCROLL, SB_PAGEUP
iVscrolllnc = mn(-1, —cydient / cyChar);
br eak;

case VK NEXT: // anamormuno WM VSCROLL, SB_PAGEDOMN
iVscrolllnc = max(1, cydient / cyChar);
br eak;

case VK LEFT: // anamormuno WM HSCROLL, SB_PAGEUP
iHscrolllnc = —8;
br eak;

case VK RIGHT:// ananoruuno WM HSCROLL, SB PAGEDOM
iHscrolllnc = 8;

br eak;
defaul t:
br eak;
if (iVscrolllnc = max(- iVscrollPos, mn(iVscrolllnc, iVscroll Max —i Vscrol |l Pos)))
{
i Vscrol |l Pos += iVscrolllnc;
Scrol | Wndow( hwnd, 0, —cyChar * iVscrolllnc, NULL, NULL);
Set Scrol | Pos(hwnd, SB _VERT, i Vscroll Pos, TRUE);
Updat eW ndow( hwnd) ;
}
if (iHscrolllnc = max(- iHscroll Pos, mn(iHscrolllnc, iHscroll Max —i Hscrol | Pos)))
{
i Hscrol | Pos += i Hscrolllnc;
Scrol | Wndow( hwnd, —cxChar * iHscrolllnc, 0, NULL, NULL);
Set Scrol | Pos(hwnd, SB HORZ, i Hscroll Pos, TRUE);
}
return O;

Bam toke He HpaBuTcs 3Ta mporpamma? IlpocToe ayOmupoBaHWe BCeX MHCTPYKIIUH MPENbIAyIIEH MPOTrpaMMbl 3aHSATHE
TIIyTIOE, MOCKOJBKY, €CIH KOTJa-HUOYIb 3aX0YeTCs M3MEHHTH JIOTUKY pabOThI IOJIOC MPOKPYTKH, TO TPHUAETCS IeNaTh
napaensHeie m3MeHeHus B joruke WM_KEYDOWN. [Jomken OvITh Tyumuii crioco0. 11 oH ecTb.

Mocbinika aCUHXPOHHbLIX COOOLEeHNN

He nyuie 6b110 651 IpOCTO NpeoOpaszoBaTh Kaxnoe n3 31ux coodumennii WM_KEYDOWN B skBuBaJIeHTHOE COOOLIEHHE
WM _VSCROLL u WM_HSCROLL wu, Takum 00pa3om, ObITh MOXKET, 00MaHyTh OKOHHYIO mpoueaypy WndProc, 4To0bi
eil kazajoch, 4To OHa moxy4yaeT coodmeHus monocsl npokpyrkn WM VSCROLL wimm WM HSCROLL? Windows
MO3BOJISIET 3TO caenaTh. DyHKIMS Ha3bIBaeTcs SendMessage, M UIMEET Te JKe MapaMeTpsbl, YTO U IIapaMeTphl, IiepeiaBacMble
B OKOHHYIO NIPOLEAYPY:

SendMessage( hwnd, message, wParam | Paranj;

Korna BrI BeI3bIBaetTe SendMessage, To Windows BEI3BIBaCT OKOHHYIO IPOIEIyPY C OIMCATeNeM OKHA Awnd, iepenaBasi ei
9TH 4YeThIpe mapamerpa. [locie Toro, Kak OKOHHAs MPOIEAypa 3aKaH4duBaeT 00paboTky coobmieHus, Windows nepenaet
yIpaBlicHHE CIenyomei 3a BbBoBOM SendMessage wHcTpykimn. OKOHHas MpPOIEIypa, KOTOPOH Bl OTIPABISETE
CHHXPOHHOC COOOIICHHE, MOXET OBITh TOH XK€ CaMOil OKOHHOM MPOLEAYypOH, IPYroil OKOHHOW MPOLEAYypOH TOH ke
MPOTPAMMBI, WX 1a)Ke OKOHHOH MPOLEAYPOH APYTOTO MPUIIOKCHHUS.

Janmee moka3aHo, KaKk MOXXHO ObUIO ObI MCIONB30BaTh SendMessage nns oopaborku WM _KEYDOWN B mporpamme
SYSMETS:
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case WM KEYDOM:
swi t ch(wPar am

{

case VK _HOVE:
SendMessage( hwnd, WM VSCROLL, SB TCP, OL);
br eak;

case VK_END:
SendMessage( hwnd, WM VSCROLL, SB BOTTQM OL);
br eak;

case VK PRICR
SendMessage( hwnd, VWM VSCROLL, SB PAGEUP, OL);
br eak;

[ocTanbHBIE CTPOKM HPOIPaMMBL]

Temneps BbI IOHSJIM OCHOBHYIO Hero. Hamrel 1enbio ObUT0 700aBUTHh HHTEPQEHC KIaBHATYPHI K MTOJIOCaM MPOKPYTKH, U MBI
9TO caenand. Mbl poIyOIMpoBaiv JIOTHKY 00pabOTKH COOOIIEHH 1TOJI0C TPOKPYTKH 00pabOTKON COOOIIEHNH 0 HAYKATHH
KJIaBHII YIIPaBICHUS KypcopoM, (haKTHUECKH IepeaBas OKOHHOH MpoIeIype CHHXPOHHOE COOOIICHNE MMOJI0C MPOKPYTKH.
Tenepr BBl moHUMaere, modemy B mporpammy SYSMETS3 Bkmrouena obpaborka SB_ TOP m SB BOTTOM mns
coobmennit WM_VSCROLL. Torzma 3To He MCHONB30BANOCh, a CeWdac MCIOIB3yeTcs s o0paboTku kiasuml Home u
End. Tlocmemusis mporpamma SYSMETS, moka3zanHas Ha puc. 5.2, BKIItOYaeT B ce0s BCe ITH W3MEHCHHs. Bam uis
KOMITWJISILIMY 3TOH nporpamMmebl roHaoources taoke daitn SYSMETS.H u3 rnaset 3 (puc. 3.4).

SYSMETS.MAK

sysnets. exe : sysnets. obj
$(LINKER) $(QU FLAGS) - QUT: sysnets. exe sysnets.obj $(GQUJ LI BS)

sysnets.obj : sysnets.c sysnets.h
$(CO) $(CFLAGS) sysnets.c

SYSMETS.C

SYSMETS. C -- System Metrics Display Progran(Final)
(c) Charles Petzold, 1996

#i ncl ude <w ndows. h>
#i ncl ude <string. h>
#i ncl ude "sysnets. h"

LRESULT CALLBACK WhdProc(HWAD, U NT, WPARAM LPARAM;

int WNAPI W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i GrdShow)

{

static char szAppNane[] = "SysMets";
HAND hwnd;

MsG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW| CS_VREDRAW

wndcl ass. | pf nWidProc = WAdPr oc;

wndcl ass. cbd sExtra =0;

wndcl ass. cbWwdExtr a =0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLICATIQN);
wndcl ass. hCur sor = LoadCursor (NULL, | DC _ARROW ;

wndcl ass. hbr Background =( HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;
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wndcl ass. | pszd assNanme = szAppNane;
wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLI CATION);

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow( szAppNane, "System Metrics",
W5_OVERLAPPEDW NDOW | W5 _VSCROLL | W5 HSCROLL,
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;

whi | e( Get Message( &rsg, NULL, 0, 0))
{
Transl at eMessage( &1sQ) ;
Di spat chMessage( &1sQ) ;
}

return nmsg. wPar am

}

LRESULT CALLBACK WidProc( HWAD hwnd, U NT i Msg, WPARAM wPar am LPARAM | Par am)
{
static int cxChar, cxCaps, cyChar, cxQient, cydient, iMaxWdth,
i Vscroll Pos, iVscroll Max, iHscrollPos, iHscroll Max;

char szBuf fer[10];
HDC hdc;
int i, X, y, iPaintBeg, iPaintEnd, iVscrolllnc, iHscrolllnc;

PAI NTSTRUCT ps;
TEXTMETRIC tm

swi tch(i Msg)
{
case WM CREATE :
hdc = Get DC( hwnd) ;

Cet Text Metri cs(hdc, &nj;

cxChar = tmtmAveChar Wdt h;

cxCaps =(tmtnPitchAndFanmily & 1 ? 3 : 2) * cxChar / 2;
cyChar = tmtnteight + tmtnExternal Leadi ng;

Rel easeDC( hwnd, hdc);

i MexWdth = 40 * cxChar + 22 * cxCaps;

return O;

case WM SI ZE :
cxdient = LONORD(| Param;
cydient = HWRDI Paran;

i Vscroll Max = max(0, NUMLINES + 2 - cydient / cyChar);
i Vscroll Pos = min(iVscrollPos, iVscroll Mx);

Set Scrol | Range(hwnd, SB VERT, 0, iVscroll Max, FALSE);
Set Scrol | Pos (hwnd, SB_VERT, iVscroll Pos, TRUE);

i Hscrol | Max = nmax(0, 2 +(i MaxWdth - cxdient) / cxChar);
i Hscrol I Pos = min(iHscroll Pos, iHscroll Max);

Set Scrol | Range(hwnd, SB HORZ, 0, iHscroll Max, FALSE);
Set Scrol | Pos (hwnd, SB HORZ, iHscroll Pos, TRUE);
return O;
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case WM VSCRCLL :

swi t ch( LONORD( wPar anj )
{
case SB TCP :
iVscrolllnc = -iVscrol | Pos;
br eak;

case SB BOTTQM :
iVscrolllnc = iVscroll Max - iVscroll Pos;
br eak;

case SB LI NEUP :
iVscrolllnc = -1;
br eak;

case SB LI NEDOM :
iVscrolllnc = 1;
br eak;

case SB PAGEWP :
iVscrolllnc = nin(-1, -cydient / cyChar);
br eak;

case SB PAGEDOM :
iVscrolllnc = max(1, cydient / cyChar);
br eak;

case SB THUMBTRAKK :
iVscrolllnc = HWRD(wParan) - iVscroll Pos;
br eak;

def aul t
iVscrolllnc = 0;
}
i Vscroll Il nc = max(-i Vscroll Pos,
mn(iVscrolllnc, iVscrollMax - iVscrollPos));

if(iVvscrolllnc !'= 0)
{
iVscroll Pos += iVscrolllnc;
Scrol | Wndow hwnd, 0, -cyChar * iVscrolllnc, NULL, NULL);
Set Scrol | Pos(hwnd, SB _VERT, i Vscroll Pos, TRUE);
Updat eW ndow( hwnd) ;
}

return O;

case WM HSCROLL :
swi t ch( LONORD( wPar anj )
{
case SB LI NEUP :
iHscrolllnc = -1;
br eak;

case SB LI NEDOM :

iHscrolllnc = 1;
br eak;

case SB PAGEWP :
iHscrolllnc = -8;
br eak;

case SB PAGEDOM :
iHscrolllnc = 8;
br eak;

case SB THUMBPCSI Tl ON :
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iHscrollInc = HWRD(wParan) - iHscroll Pos;

br eak;

def aul t

}

i Hscrolllnc 0;

i Hscroll I nc = max(-iHscroll Pos,

i f(iHscrol
{

m n(i Hscrol |l nc,

Ilnc I'=0)

i Hscrol | Pos += i Hscrolllnc;

Scrol

Set Scrol | Pos(hwnd, SB HORZ,

}

return O;

| Wndow( hwnd, -cxChar * iHscrolllnc, 0, NULL,
i Hscrol | Pos, TRUE);

case WM KEYDOM :
swi t ch( wPar am

{

case

case

case

case

case

case

case

case

}

return O;

case WM PAINT :

hdc = Begi nPai nt (hwnd, &ps);

VK_HOMVE :
SendMessage( hwnd,
br eak;

VK_END :
SendMessage( hwnd,
br eak;

VK PRICR :
SendMessage( hwnd,
br eak;

VK_NEXT :
SendMessage( hwnd,
br eak;

VK_UP :
SendMessage( hwnd,
br eak;

VK_DOM :
SendMessage( hwnd,
br eak;

VK_LEFT :
SendMessage( hwnd,
br eak;

VK_RI GHT :
SendMessage( hwnd,
br eak;

= max(0, iVscrollPos + ps.rcPaint.top / cyChar - 1);

W VSCROLL,

W VSCROLL,

WM VSCRCLL,

WM VSCRCLL,

W VSCROLL,

WM VSCRCLL,

VW HSCRCLL,

W HSCROLL,

i Hscrol | Max - iHscroll Pos));

SB TCP, OL);

SB_BOTTOM OL);

SB_PAGEWP, OL);

SB_PAGEDOM, OL);

SB LI NEUP, OL);

SB_LI NEDOM, OL):

SB_PAGEWP, OL);

SB_PAGEDOM, OL);

i Vscroll Pos + ps.rcPaint.bottom/ cyChar);

i Pai nt Beg

i Pai nt End = m n( NUMLI NES,

for(i = iPaintBeg; i < iPaintEnd; i++)
{

X = cxChar *(1 - iHscrollPos);
y = cyChar *(1 - iVscrollPos +i);

NULL) ;
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Text Qut (hdc, x, v,
sysnetrics[i].szLabel,
strlen(sysnetrics[i].szlLabel));

Text Qut (hdc, x + 22 * cxCaps, Vv,
sysmetrics[i].szDesc,
strlen(sysnetrics[i].szDesc));

Set Text Ali gn(hdc, TA RGHT | TA TOP);

Text Qut (hdc, x + 22 * cxCaps + 40 * cxChar, v,

szBuffer,
wsprintf(szBuffer, "9&d",
Get Systenietrics(sysnetrics[i].ilndex)));

Set Text Ali gn(hdc, TA LEFT | TA TCP);
}

EndPai nt (hwnd, &ps);
return O;

case WM DESTROY :
Post Qui t Message(0) ;
return O;

return Def WndowPr oc(hwnd, i Msg, wParam | Paranj;
}

Puc. 5.2 TIporpamma SYSMETS

CuMBoOnbHbIe COO0OLEeHunsA

Panee paccmarpuBanach wjesi mpeoOpa30BaHUs aIIaPaTHBIX COOOIICHUI KJIaBUATYPhl B CUMBOJIGHBIC COOOLICHUS MyTeM
ydeTa MH(pOPMAIMH O TOJOKCHUM KIABHII CIBUTA W MPEAYIPEIKIAIOCH, YTO MHPOPMALUU O MOJIOKCHUHM ITUX KITABUII
HEJI0OCTaTOYHO: BaM HEOOXOIMMO TaKke 3HaTh 00 0COOCHHOCTSAX pealn3alliy Ballel HAIMOHAILHOW KIIaBHATyphl. 110 ATOM
MPUYMHE BaM HE CIEAYeT NBITAThCS CaMOCTOSTENLHO TPeoOpa30OBLIBATh ammmapaTHbIE COOOINCHUS KIaBUATYphl B
CHMBOJIBHBIE KOJIBI.

Jls Bac aTo nemaet Windows. BeI yke BCTpeyanu Takoi KoJ| paHbIIIe:

whi | e( Get Message( &sg, NULL, 0, 0))

{
Tr ansl at eMessage( &sQ) ;

D spat chMessage( &sg) ;
}

OTO TUIMYHBIA LUK 00paboTKM cooOuieHui, conepxkamuiics B WinMain. ®ynkuus GetMessage 3anoiHSeT IOJS
CTPYKTYPHI msSg AaHHBIMHU CIEAYIOIIETO cOOOImeHnst u3 ouepean. Bozos DispatchMessage BBI3BIBAET COOTBETCTBYIOLIYIO
OKOHHYIO TIPOLIEIYPY.

Mexay AByMs STHMH GYHKIWSIMA Haxomutcss QyHkimsa TranslateMessage, mpeoOpasylomas ammapaTHble COOOIICHUS
KJIaBHATYpsl B  CHUMBOJBHBIE cooOmeHus. Ecmum »3tum  coobmenmem  sBiasercs WM _KEYDOWN  wmm
WM _SYSKEYDOWN wu, ecni Ha)kaTHe KIaBHUIIM B COYETAHHH C IOJIOKCHHEM KIIABHUIIN CIBHTa T€HEPHPYET CHMBOI,
torna TranslateMessage oMeIaeT CUMBOJIBHOE COOOIIEHNE B OUYEpeab COOOIICHNI. DTO CUMBOJILHOE COOOIIEHNE Oy IeT
CJIETyIOIINM, TIOCJIe COOOIIEHHS 0 HAXKATHH KJIABHIIH, KoTopoe (GyHKIMs GetMessage U3BIEUET U3 OUEPEAN COOOLICHUM.

CyHICCTByCT YCThIPE CUMBOJIbHBIX COOGHIGHI/IHZ

CUMBOJIBI Hewmble cuMBOIIBI
HecucreMHbIE CUMBOJIBL: WM_CHAR WM_DEADCHAR
CucTeMHBIE CHMBOJIBL: WM_SYSCHAR WM_SYSDEADCHAR

Coobmenns WM _CHAR u WM _DEADCHAR senstorcs cnencteuem coobmennit WM _KEYDOWN. Coobmenus
WM _SYSCHAR 1 WM_SYSDEADCHAR sBusrorest ciencreuem coobmerniit WM_SYSKEYDOWN. B GonpmmHCTBE
Clly4aeB BalllM NporpaMmbl aast Windows MOTYT HTHOpPHpPOBaATh Bce coodiienus, 3a uckimodenneM WM_CHAR. ITapamerp
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[Param, niepejaBacMbIii B OKOHHYIO MPOIEIYPY KaK 4aCTh CHMBOJBHOTO COOOIICHUS, SBISCTCS TAKHM K€, KaK Iapamerp
[Param anmapaTHOT0 COOOIIEHUs KIaBHATYPHI, H3 KOTOPOTO CTCHEPUPOBAHO CUMBOJIBHOE coolrienue. [lapamerp wParam
— or10 Koz cumBojia ASCII.

CHUMBONBHBIE COOOMICHHUA JMJOCTABISIOTCS B Bally OKOHHYIO NPOLIENYpPY B TIPOMEXYTKE MEXIYy alnapaTHBIMH
coobmeHnsaMH Ki1aBuaTypbl. Hampumep, ecim nepexmodarens <CapsLock™> He BKIIIOYEH W BBl Ha)XHMAaeTe U OTITyCKaeTe
KJIaBHIIY <A>, OKOHHAS MPOIeIypa MOIYIHUT TPH CICTYIOMINX COOOIICHHS:

Coobmenue KiaBuma mnm xox
WM_KEYDOWN Buptyanbnas knasuma A
WM_CHAR ASCII ko a

WM _KEYUP Buptyansnas knasuma A

Ecnu BBl Habupaere nmponucHoe ‘A’, ynepkusas kinasumry <Shift>, Haxxumas knaBuiy <A>, oTmyckas KiaBumly <A>, u
3aTeM OTIycKas KiaBuiury <Shift>, okoHHas mpoueaypa MOJIyYuT NATh COOOIIEHHHI:

Coo0bmenue KiaBuma mnm xox
WM_KEYDOWN Bupryansras krasuma VK_SHIFT
WM_KEYDOWN BuptyaneHas knaBuma A

WM _CHAR ASCII kox A

WM_KEYUP Buptyanbhas knaBuina A

WM KEYUP Bupryansras knauma VK SHIFT

Cama 1o cebe xinaBuma <Shift> He BeIpabaThIBa€T CHMBOJILHOTO COOOIICHMS.

Eciu BBl ynepkuBaeTe KiIaBHIy <A> Ha)KaTo# Tak, YTO aBTOIOBTOP TEHEPUPYET alllapaTHbIe COOOIICHMS KIIaBUATYPhI, TO
Ha kaxkpoe coobmenre WM_KEYDOWN, BBl nOTydnTe CHMBOJIBHOE COOOIICHHE:

CoobuieHne Knasnma nim xox
WM_KEYDOWN Buptyanbnas knasuma A
WM_CHAR ASCII ko A
WM_KEYDOWN Buptyansnas knasuma A
WM _CHAR ASCII kox A
WM_KEYDOWN BuptyanbHas knaBuia A
WM_CHAR ASCII ko A

WM _KEYDOWN BuptyanbHas knaBuia A
WM_CHAR ASCII ko A

WM KEYUP BuptyansHas xnasuma A

Ecmu y mexotopeix coobmennit WM_KEYDOWN cuetunk moBTopeHHi 6oibmie 1, TO y COOTBETCTBYIOUIMX COOOIIECHHHA
WM _CHAR cueTuynk moBTOpeHHUH OyAeT IMETh TO K€ 3HaUCHHE.

KiaBuma <Ctrl> B couetanuu ¢ OyKBeHHOU KiaBuiiel renepupyet ynpasistomuie koasl ASCII ot 01H (<Ctrl>+<A>) mo
1AH (<Ctrl>+<Z>). [Ing BbIpaOOTKH TaKWUX YIPABISIOMNUX KOJIOB BbI MOXKETE TAaK)Ke MCIIOJIb30BaTh U JpyTye KJIaBHIU. B
crenytomeil Tabimie mokasaHo 3HaueHue wParam B coobmennn WM _CHAR s xmaBum, BbIpaOaTHIBAIOIINX
YIPaBIISIONINE KOJIBL.

Knasuma ASCII xon JyOnupyromast KoOMOWHAIS
KJIaBHII

Backspace 08H Ctrl-H

Tab 09H Ctrl-1

Ctrl-Enter 0AH Ctrl-J

Enter 0DH Ctrl-M

Esc 1BH Ctrl-[

B mporpammax s Windows knasuma <Ctrl> MHOT]a UCIIONIB3YeTCs ¢ KIIABUIIAMU OYKB B KaueCTBE OBICTPHIX KJIABHIIL, B
TaKOM CJIydae COOOIEHHUsI OT OYKBEHHBIX KJIABHII He MPeoOpa3yroTCsi B CHMBOJIBHBIE COOOIIECHMSI.

Coo6weHua WM_CHAR

Ecmm Bameitr Windows-niporpaMMe HeoOXoAawMo oOpabaThiBaTh CHMBOJIBI KJIAaBHATYphl (HAMpUMEp, B TMporpamMmax
00pabOTKH TEKCTOB WIM KOMMYHHKAIIMOHHBIX TpOrpaMMax), TO OHa Oymer oOpabareBath coobmenns WM CHAR.
BeposiTHO, BBI 3aX0THTE Kak-TO MO0 ocobomy oOpabaTteiBath kinaBumm <Backspace>, <Tab> u <Enter> (1 MoxeT OBITH
knasunry <Linefeed>), HO Bce ocTanbHBIE CUMBOJIBI BEI Oy ieTe 00pabdaThIBaTh IOXO0KUM 00pa3oM:

case W CHAR
swi t ch(wPar am
{

case '\b': /'l =za6oii( Backspace)
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[OpyTme CTPOKM IPOIPaMMbL]

br eak;

case '\t': /1 rabynauma( Tab)
[OpyTme CTPOKM IPOIPaMMbL]
br eak;

case '\n': /| nepeson crpoxwu(Li nef eed)
[OpyTme CTPOKM IPOIPaMMbL]
br eak;

case '\r': /'l BoszBpar xaperxu( Enter)
[OpyTme CTPOKM MHPOIPaMMEL]
br eak;

defaul t: // CHMBOJIBHEIA KOI
[OpyTme CTPOKM MNPOIPaMMEL]
br eak;

}

return O;

JT1OT (parMeHT nporpaMmbl (AKTHYECKH HJICHTHYEH 00paboTKe CHMBOJIOB KJIaBHUATYpbl B OOBIYHBIX IPOTrpaMmax
MS_DOS.

Coo0OLleHnsa HeMbIX CUMBOJIOB

Iporpammer mis Windows 00b1dHO MoryT urHopuposath coobuienuss WM_DEADCHAR u WM_SYSDEADCHAR. Ha
HEKOTOPbIX, HE AMEPUKAHCKUX KIIABHATypaX, HEKOTOPbIE KIABHIIN ONPEACISIOTCS JA00aBIeHUEM AMAKPUTHYECKOTO 3HAKA
Kk OykBe. OHM HasbpIBaroTCcs "HembIMU KiaBuimamu' (dead keys), TOCKONBKY 3TH KJIABUIIKA CaMHU IO ceOe HE OMPEeNIIOT
CHMMBOJIOB. Hanpumep, npu MHCTAISALUKM HEMEIKON KIIaBHATYPBhI, KJIABHINA, HAXOAAMIASACS TaM JKe, IJie B aMEPHKAHCKON
KJIaBHAaType HaXOJUTCS KIaBUIa <+/=>, CTAHOBUTCS HEMOW KJIABHILCH JUIsl yKa3aHHs BBICOKOTO 3ByKa ('), IpY HEHa)KaTou
KJIaBHIIIE CIIBUTA, U HU3KOTO 3BYKa (), MPU HAKATOW KIIABHUIIIC CABHTA.

Ecim momp3oBaTens HaXMMaeT HEMYIO KIAaBHIILY, OKOHHas mporenypa moiaysaeT coobmenne WM DEADCHAR c
napamerpoM wParam paBHbIM Koay ASCII camoro mumakputhdeckoro 3Haka. Korjma 3areM MOJIb30BaTeb HAKUMAeT
KJIaBUIIy OyKBHI (HampmMep, KIaBHIIy <A>), OKOHHas mpouenypa momydaer coobmenne WM CHAR, rae mapamerp
wParam paen xoxy ASCII OykBbl C IMaKpUTHUECKMM 3HaKoM. TakuMm o0pa3om, Balla HporpamMma He JIOJDKHA
obpabateiBate coobmenne WM DEADCHAR, mnockonbky coobmenne WM CHAR u Tak maer mporpamMmMe BCIO
HeoOxoaumyto uHpopManuioo. Windows nMmeeT Aake BCTPOCHHYIO CHCTEMY OTCIICKMBAHHS OIIMOOK: €ClIM 32 HEeMOW
KJaBuIIeH cienyer OykBa, y KOTOPOH HE MOXKET OBITh JMAKpUTHYECKOTO 3HaKa (Hampumep OyKBa s), TO OKOHHas
mporenypa nomydaeT aBa coobmenns WM_CHAR mompsng — mepBoe ¢ wParam paBaeiM konxy ASCII camoro
JUAKPUTHIECKOTO 3HaKa (Takoe ke 3HaueHue wParam, kak 6bu10 niepenano ¢ coodmennem WM_DEADCHAR) u BTopoe
wParam paBabM Koty ASCII OyKBHI S.

B3rnsag Ha coo6weHus OoT KnaBuaTypbl

Ecnu BbI 3ax0Tenu Obl y3HaTh, Kak Windows rmochiiaeT cooOLIeHus KilaBuaTypsl B iporpammy, To nporpamma KEYLOOK
(mokazaHHas Ha puc. 5.3) BaM NOMOXeT. DTa IMporpaMma BBIBOAUT B pabodyi0 001acTb BCIO MH(OPMAIMIO, KOTOPYIO
Windows rmoceiiaeT OKOHHOM TpolLielype sk BOCBMH Pa3IMYHBIX COOOIIECHNH KIIaBUaTypHI.

KEYLOOK.MAK

keyl ook. exe : keyl ook. obj

$(LINKER) $( QU FLAGS) - QUT: keyl ook. exe keyl ook. obj $( QU LI BS)
keyl ook. obj : keyl ook.c

$(CC0) $(CFLAGS) keyl ook.c

KEYLOOK.C

KEYLOXK. C -- Displays Keyboard and Character Messages
(c) Charles Petzold, 1996



187

#i ncl ude <wi ndows. h>
#i ncl ude <stdio. h>

LRESULT CALLBACK WhdProc( HWAD, U NT, WPARAM LPARAM ;

RECT rect;
int cxChar, cyChar;
int WNAPI W nMai n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,
PSTR szOndLi ne, int i GhdShow)
{
static char szAppNarme[] = "KeyLook";
HMD hwnd;
MBG neg;
WADCLASSEX wndcl ass;
wndcl ass. chSi ze = si zeof (wndcl ass) ;
wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW
wndcl ass. | pf nWwidProc = WAdPr oc;
wndcl ass. chd sExtra =0;
wndcl ass. chWwhdExtra =0;
wndcl ass. hl nst ance = hl nstance;
wndcl ass. hl con = Loadl con(NULL, | DI _APPLI CATION);
wndcl ass. hQur sor = LoadCursor (NULL, | DC _ARROW;
wndcl ass. hbr Background =(HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;
wndcl ass. | pszMenuNane = NULL;
wndcl ass. | pszd assNanme = szAppNane;
wndcl ass. hl conSm = Loadl con(NULL, | DI _APPLI CATION);
Regi st er d assEx( &wndcl ass) ;
hwnd = O eat eW ndow( szAppNane, "Keyboard Message Looker",
W5_OVERLAPPEDW NDOW
CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);
Showw ndow( hwnd, i QrdShow) ;
Updat eW ndow( hwnd) ;
whi | e( Get Message(&nsg, NULL, 0, 0))
{
Transl at eMessage( &rsg) ;
D spat chMessage( &rsg) ;
}
return nsg. wPar am
}
voi d ShowKey(HWAD hwnd, int iType, char *szMessage,

WPARAM wPar am LPARAM | Par am)

={ "%14s 9%Bd

"% 14s

{

static char *szFormat[ 2]
char szBuf fer[80];
HDC hdc;

% %u %d 9%Bs 9Bs %s
%3d % %Bu %d 9Bs YBs %S

Scrol | Wndow hwnd, 0, -cyChar, &rect, &rect);

hdc = Get DC( hwnd) ;

Sel ect oj ect (hdc, Get St ockChj ect ( SYSTEM FI XED FONT) ) ;

Text Qut (hdc, cxChar, rect.bottom- cyChar, szBuffer,

wsprintf(szBuffer,

szFormat [i Type],
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LRESULT CALLBACK WhdProc(HWAD hwnd, U NT i Msg,

szMessage, wParam
(BYTE) (i Type ? wParam: ' '),
LONRD(| Paran,
H WORD(| Paran) & OxFF,
(PSTR) (0x01000000 & | Param ? " Yes"
(PSTR) (0x20000000 & | Param ? "Yes"

( PSTR) (0x40000000 & | Param ? " Down"

( PSTR) (0x80000000 & | Param ? " Up"

Rel easeDQ( hwnd, hdc);
Val i dat eRect (hwnd, NULL);
}

{

static char szTop[]

"No"),
"No),
"W).
"Down")));

WPARAM wPar am LPARAM | Par am)

"Message Key Char Repeat Scan Ext ALT Prev Tran";

static char szUnd[]
HDC hdc;
PAI NTSTRUCT ps;
TEXTMETRIC tm

switch(i Msg)
{
case WM CREATE :
hdc = Get DO hwnd) ;

Sel ect bj ect (hdc, GCet St ock@bj ect (SYSTEM FI XED FONT) ) ;

Get Text Metri cs(hdc, & nm;
cxChar = tmtmAveChar Wdt h;
cyChar = tmtntHeight;

Rel easeDQ( hwnd, hdc);

rect.top = 3 * cyChar / 2;
return O;

case WM S| ZE :
rect.right = LOANORD(| Param;
rect.bottom = H WRD(| Paranj;
Updat eW ndow( hwnd) ;
return O;

case WM PAI NT :
I nval i dat eRect (hwnd, NULL, TRUE);
hdc = Begi nPai nt (hwnd, &ps);

Sel ect bj ect (hdc, Cet St ock@bj ect (SYSTEM FI XED FONT) ) ;

Set BkMbde( hdc, TRANSPARENT) ;

Text Qut (hdc, cxChar, cyChar / 2, szTop, (sizeof szTop) - 1);
Text Qut (hdc, cxChar, cyChar / 2, szUnd, (sizeof szUnd) - 1);

EndPai nt (hwnd, &ps);
return O;

case WM KEYDOM :

ShowKey(hwnd, 0, "WM KEYDOM', wParam | Paranj;

return O;

case WM KEYUP :

ShowKey(hwnd, 0, "WM KEYUP', wParam | Paran);

return O;
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case WM CHAR :
ShowKey(hwnd, 1, "WV CHAR', wParam | Paran;
return O;

case WV DEADCHAR :
ShowKey( hwnd, 1, "WV DEADCHAR', wParam | Paran);
return O;

case WM SYSKEYDOM :
ShowKey( hwnd, 0, "WM SYSKEYDOMW', wParam | Paran);
br eak; /1l ie, call DefWndowProc

case WM SYSKEYUP :
ShowKey( hwnd, 0, "WWM SYSKEYUP', wParam | Paramn);
br eak; Il ie, call DefWndowProc

case WM SYSCHAR :
ShowKey( hwnd, 1, "WWM SYSCHAR', wParam | Paran);
br eak; /1 ie, call DefWndowProc

case WM SYSDEADCHAR :
ShowKey( hwnd, 1, "WV SYSDEADCHAR', wParam | Paran;
br eak; I/ ie, call DefWndowProc

case WM DESTROY :
Post Qui t Message(0) ;
return O;
}
return Def WndowPr oc(hwnd, i Msg, wParam | Paran);
}

Puc. 5.3 IIporpamma KEYLOOK

Jucmuteii B mporpamme KEYLOOK ncnonb3yetcs Takxke, Kak ycTapeBIliee YCTPOHCTBO BBIBOAA HH(DOPMAITK — TEJISTaMUII.
Korma KEYLOOK mnomydaet anmapatHble cOOOIIEHHs KJIaBUATYPHI, BbI3biBaeTcss GyHKIUSA ScrollWindow mis pOKpyTKH
COZIEPXKIMOTO Bcell pabodeii 0b6acTi OKHa Tak, YTOOBI 3TO CONEPKIMOE CMECTHIOCH BBEPX Ha BBICOTY OJHOTO CHMBOJIA.
Oyukmms TextOut ACTIOIB3YETCA Al BEIBOAA CTPOKH HOBOW MH(OpMAIy Ha SKpaH, HAaYWHAsL C BEICOTHI OAHOTO CHMBOJIA
OT HIDKHETO Kpas pabodeidl obiacTh. DTO MOYTH TakXkKe MPOCTO, KaK MOXKET MPOMCXOIWUTH BBIBOA HMH(pOpManmu Ha
teneraiine. Ha puc. 5.4 moka3ano, kak BEITISAAT okHO mporpamMbl KEYLOOK, xorna Bel meuataete cioBo "Windows". B
MEPBOM CTOJIOIC TIOKa3aHBI COOOIICHUS KIABHATYPHI, BO BTOPOM — KOJBI BUPTYAIBHBIX KJIABHII ISl amlapaTHBIX
COOOIICHAH KITaBUATYPHI, B TPETHEM — KOJBI CUMBOJIOB (M CaMH CHMBOJIBI) JUIS CUMBOJIBHBIX COOOIICHUIA U, HAKOHEII, B
IIECTH OCTABIIMXCSI CTOJIOIAX MTOKA3aHO COCTOSIHUE MISCTH IMOJIeH mapaMeTpa coolruenus [Param.

B Keyboard Message Looker o [=] 3
Hessage Key Char Repeat Scan Ext ALT Prew Tran
WH_KEYDOWH 16 1 54 Ho Ho Up Down
WH_KEYDOWHN 87 1 17 Ho Ho Up Down
WH_CHAR 8w 1 17 Ho Ho Up Down
WH_KEYUP 87 1 17 Ho Ho Down up
WH_KEYUP 16 1 54 Ho Ho Down up
WH_KEYDOWHN 73 1 23 Ho Ho Up Down
WH_CHAR 165 i 1 23 Ho Ho Up Down
WH_KEYUP 73 1 23 Ho Ho Down up
WH_KEYDOWN 78 1 49 Ho Ho Up Down
WH_CHAR 118 n 1 49 Ho Ho Up Down
WH_KEYUP 78 1 49 Ho Ho Down Up
WH_KEYDOWHN 68 1 32 Ho Ho Up Down
WH_CHAR 188 d 1 32 Ho Ho Up Down
WH_KEYUP 68 1 32 Ho Ho Down up
WH_KEYDOWHN 79 1 24 Ho Ho Up Down
WM_CHAR 111 0 1 24 Ho Ho Up Douwn
WH_KEYUP 79 1 24 Ho Ho Down up
WH_KEYDOWN 87 1 17 Ho Ho Up Down
WH_CHAR 119 w 1 17 Ho Ho Up Down
WH_KEYUP 87 1 17 Ho Ho Down Up
WH_KEYDOWHN 83 1 31 Ho Ho Up Down
WH_CHAR 15 s 1 31 Ho Ho Up Down
WH_KEYUP 83 1 31 Ho Ho Down up
#histan| HEHS-DOS Prompt |Ekeiboatamessasans OBDIE Manager | [ B%<f 12mpm

Puc. 5.4 BriBojg Ha skpan nporpammsl KEYLOOK

B o6ompmeit wactn KEYLOOK.C wucnone3yrorcst Te Bo3MOkHOCTH Windows, KOTOpbIE yxe OBIIM paccMOTPEHBI B
pazmuuHbix nporpammax SYSMETS, Ho Takxke 3/1€Ch UCIIOIB3YIOTCS HECKOJIBKO HOBBIX (pyHKIMHA. OTMETbTE OJHAKO, YTO
¢opmarupoBanue BbIBoguMOro Tekcra mnporpammel KEYLOOK mo cronmbmam Obuto OBl 3aTpyIHHTENBHO IIPH
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WCIOJB30BaHUH 337aBaEMOr0 MO YMOIYAaHHUIO MPOMOPIHOHAIBHOrO mpudTa. s TOro, 4To0bl MOIYYUTh BEIPABHCHHOEC
n300pakeHne, KO JUIsl BBIBOJIA KAXKI0H CTPOKH MPHILIOCH ObI pa30WTh HAa AEBATH CEKIuid. YTOOBI M30eKaTh BCEX ITHUX
TPYIHOCTEH, TOPA30 JIeTde MPOCTO MCIIOIBb30BaTh PUKCUPOBaHHBIN mpudT. Kak yxe roBopriiock B MOCIeTHEH TIaBe, sl
9TOTO HY)XHBI ABE (DYHKIHH, KOTOPBIE 3/1eCh OOBEANHEHEI B OIHY HHCTPYKIIHIO:

Sel ect (hj ect (hdc, Get St ockChj ect (SYSTEM FI XED FONT) ) ;

Iporpamma KEYLOOK BbI3bIBacT 3T 1B€ (YHKLIMH Be3Je, II€ OHA MOJIy4aeT KOHTEKCT YCTPOWCTBA. DTO MPOUCXOAUT B
Tpex Mecrax: B pynkuuu ShowKey, npu odpadorke coobmenns WM_CREATE B WndProc n npu 006paboTke cooOIeHus
WM_PAINT. ®ynkuns GetStockObject nomy4aer onucaTelb CTaHAAPTHOTO TPaUUEcKOro 00bEKTa, KAaKOBBIM SIBISCTCS
¢uKcupoBaHHBIM MmpHQT, HCHONB3yeMblii B paHHMX Bepcusx Windows, mpemmecrBoBaBmux Windows 3.0. BrizoB
¢byakmun SelectObject BBIOUpaeT 3TOT OOBEKT B KOHTEKCT YCTpoHCTBa. biarojgaps 3TOMy BBI30BY, BECh TEKCT OyaeT
BBIBOJIUTHCS Ha DKpaH (UKCHPOBAaHHBIM mpudToM. BepHyThcs 0OpaTHO K MPOMOPHUOHAILHOMY MIPH(TY MOXKHO C
TTIOMOIIBIO (DYHKITAH:

Sel ect (hj ect (hdc, Get St ockChj ect (SYSTEM FONT) ) ;

Oyukuus ShowKey Be3biBaeT ScrollWindow nnst IpoKpyTKH BBEpX HPEABIAYIIUX CTPOK IE€pe] BHIBOIOM HOBOIl CTPOKH.
OOBIYHO 3TO MPUBOAMT K TOMY, YTO YacTh OKHA CTaHOBHTCS HEIEHCTBUTENBHOH, M CIIEIOBATEIBHO T'€HEPUPYETCS
coobmenne WM _PAINT. Jlns Toro, uroOel 3TOro m30exars, B QyHKIOHMIO ShowKey BKIIIOYEH BBI3OB (YHKIIUH
ValidateRect.

IIporpamma KEYLOOK He XpaHHT MMOJSydeHHBIE armapaTHbIe COOOIICHHUS KJIaBHATYPhI, TIOATOMY I10 TIOJTYYIESHHH COOOIICHUS
WM _PAINT ona He MoxeT nepepucoBats okHO. 1o 3toit mpuanae KEYLOOK nmpocTto BBIBOIUT 3arojOBOK TaOJIHITH B
BepxHeH uyactu paboueit obmactu mpu oOpabotke coobmennss WM _PAINT. Ilepen BezoBoM GyHKUMEH BeginPaint, ipn
obpabotke coobmennss WM _PAINT, KEYLOOK nenaer HemeHCTBUTEIPHEIM BCE OKHO. DTO MO3BOJISET CTEPETh BCE OKHO,
BMECTO TOTO, YTOOBI CTHPATh HEJICUCTBUTEIBLHBIHN MPSIMOYTOJILHHK.

(To, uro mporpamma KEYLOOK He XpaHWT NOJIy4eHHbIE amnmapaTHBIE COOOLICHWS KIaBHATYphl, M CJICIOBATEIHHO HE
MOJXET TEePepHCcOBaTh OKHO, MOKa oOpabareiBactcs coobmenne WM PAINT, HeCOMHEHHO SBISETCS HeTocTaTKoM. B
nporpamme TYPER, nokazannoii nanee B 3TOM Ii1aBe, 3Ta HEAOCTATOK YCTPAHEH. )

Bgepxy paboueit obmactu nporpamma KEYLOOK pucyer 3aronoBok TaGiuib! U, TaKUM 00pa3oM, HISHTU(QUIUPYET IEBATH
CTOJIOIOB. XOTS MOXHO CO3/7aTh MPH(T, B KOTOPOM CHUMBOJIBI OYAyT MOMYEPKHYTHI, 3/1eCh NPHUMEHSETCS HEMHOTO IpYron
moaxon. OnpeneneHsl 1Be MepeMEeHHBIE THIA CTPOKAa CHMBOJIOB, KOTOPBIE HA3bIBAIOTCA sz7op (B HEW COACPIKUTCS TEKCT) U
szUnd (B Helt comepKaTcsi CHMBOJIBI TTIOTYepKUBaHMA) U 1pu 0Opadotke coobmennst WM_PAINT oHE BBIBOASATCS B OTHY U
Ty JKe€ TO3WIMI0 B BepxHed dactu okHa. OObraHO Windows BEIBOJUT TEKCT B pekuMe "opaque", O3HAYAIONIMM, YTO
Windows o0HOBIsieT oOsacTh (hOHa CHMBOJA MPHU €Tr0 BBIBOJEC HA dKpaH. Vcmonb3oBaHWe STOro peknMa (hoHa MOXKET
MPUBECTH K TOMY, YTO BTOpas CHUMBOJIbHas cTpoka (szUnd) cotper mepByio (sz7op). UToOBI TpemoOTBpAaTUTH 3TO,
MIEPEKITIOUNTE KOHTEKCT YCTPOMCTBA B PexkuM "transparent” (pexkum 6e3 3anoiqHeHus (poHa CHMBOJIOB):

Set BkMbde( hdc, TRANSPARENT) ;

KapeTtka (He Kypcop)

Korza BbI B mporpamme Habupaere TEKCT, 0OBIYHO MaJeHbKHH CUMBOJI TIOAYEPKUBAHHS WM MaJICHbKHI YEThIPEXyTrOJIbHUK
MIOKa3bIBaET BaM MECTO, TJe ClIeAYIOnii HaOupaeMblii BAMH CUMBOJI TIOSIBUTCS Ha 9KpaHe. Bbl Mo)keTe cuuTaTh, YTO 3TO
Kypcop (cursor), HO, ecii Bl mporpammupyere Juisi Windows, HE0OOXOIMMO OTKa3aThCs OT TAKOrO NpEACTaBieHus. B
Windows »To HasbBaercsi "kaperka' (caret). CimoBo e "Kypcop" OTHOCHTCS K OMTOBOMY 00pa3y, OTpa)kaloIiemMy
TIOJI0’KEHHE MBIIIH Ha 3KpaHe.

PYHKLMKN pabOTbl C KApeTKOn

3/1ech MEePEYUCIICHBI MATh OCHOBHBIX (DYHKIMI pabOTHI ¢ KAPETKOIL:
e CreateCaret — cO37a€T CBSI3aHHYIO C OKHOM KapeTKy.
e SetCaretPos — ycTaHaBIUBAET MOJOKEHHE KAPETKH B OKHE.
e ShowCaret — MOKa3bIBaeT KapeTKy.
*  HideCaret — mps4eT KapeTKY.
e DestroyCaret — ynausieT KapeTky.

Kpome s1ux, eme nmeercs GpyHKIUs HoydeHus nosioxkeHust kapeTku (GetCaretPos) u pyHKINH YCTaHOBKH W TTOJY4EHHS
yacToThl Muranus xapetku (GetCaretBlinkTime) u (SetCaretBlinkTime).

Kapetka — 3T0 00BIYHO TOPH30HTANIBHASI YEPTOYKA MM MPSIMOYTOJIBHUK, UMEIOIINE pa3Mep CUMBOJIA, MM BEPTUKAIbHAS
YepTouka. BeprTHkanpHas dYepToyKa pPEKOMEHIYEeTCs IIPU HCIIOJIB30BAaHWU MPOMOPIMOHAIBFHOTO MIpU(PTA, TAKOTO Kak
3aJaBaeMblii 10 yMOJ4aHHuI0 cucTeMHBIH mWpudT Windows. ITockonbKy pasMep CHMBOJIOB MPOIOPIHOHAIBEHOTO IIpU(Ta
He (PUKCHPOBaH, TOPU30HTAILHOM YePTOUKE U MPSIMOYTOJIbHUKY HEBO3MOXKHO 3a/1aTh pa3Mep CHMBOJIA.
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Bbl He MoxeTe IpocTo co3uaTh Kaperky mpu obpabortke coobmenns WM CREATE u ynmanute ee npu oOpaborke
coobuiennss WM_DESTROY. Kaperka — 310 TO, uTO Ha3bIBaeTcs "o0LIecHCTeMHBIM pecypcoM” (systemwide resource). 9to
O3HA4YaeT, 4TO B CHCTEME MMEETCSl TONBKO OJHA KapeTka. M, Kak pe3ynbTaT, mporpamma IpH HEOOXOIMMOCTH BBIBOAA
KapeTKH Ha dKpaH CBOETO OKHA "3aMMCTBYET" €€ y CUCTEMBI.

Cepnesno au 310 HeoObraHOe orpanmdeHne? Koneuno Het. [lomymaiite: mosiBineHne KapeTKH B OKHE UMEET CMBICT TOJBKO
B TOM ClIydae, eciiii OKHO nMeeT Qokyc BBoja. KapeTka moKa3pIBaeT IMOJIb30BATENI0, YTO OH MOYKET BBOJUTH B IIPOTPAMMY
TeKCT. B KakmpIii KOHKPETHBIE MOMEHT BPEMEHH TOJBKO OJHO OKHO MMeeT (OKYyC BBOZA, MOATOMY IUISi BCEH CHCTEMBI U
HYXHa TOJIBKO OJJHa KapeTKa.

O6pabarsiBas coobmennss WM_SETFOCUS 1 WM_KILLFOCUS, nporpamMa MOXET ONpPEeSUTh, IMEET JIM OHa (OKYC
BBoja. OkoHHas mpouexypa nonydaer coobmienne WM SETFOCUS, korma mosmyuaer ¢okyc BBoja, a cooOlieHHe
WM_KILLFOCUS, korma Tepsier (OKyc BBoJa. OTH COOOIIEHHS NMPHUXOMAT IONAPHO: OKOHHAsl MpOLeaypa MOoJydaeT
coobmenne WM_SETFOCUS Bcerna mo toro, kak nomydut coobmenne WM KILLFOCUS, u oHa Bceraa moiydaer
onuHakoBoe konmdectBo coodmennit WM_SETFOCUS 1 WM_KILLFOCUS 3a BpeMst CyIiecTBOBaHHS OKHa.

OCHOBHOE TPABWIJIO WCIIONB30BAHUSA KApETKU BBITJLIUT MPOCTO: OKOHHAs Mpolenypa BbI3biBaeT QyHKImI0 CreateCaret
npu o6pabotke coobmennst WM _SETFOCUS u ¢ynknuto DestroyCaret ipu o6pabotke coobmenuss WM _KILLFOCUS.

VimeeTcss HECKOJNBKO APYTMX MpaBHI: KapeTka co3maercsi ckpbiToid. Ilocne BbizoBa (ynkuum CreateCaret, OKOHHas
MpoLeaypa TOJDKHA BBI3BaTh QyHKIHI0 ShowCaret, 9ToOBI clienaTh KapeTKy BUANMON. B momosHeHWe K 3TOMY, OKOHHAS
mpoIieypa, KOrna OHa PUCYeT B CBOEM OKHE Ipu oOpabotke coobmenus, ommmaaoro or WM_PAINT, nomkHa CKpHITH
KapeTKy, Bbi3BaB (QyHkimioo HideCaret. Tlocne TOro kak OKOHHas MpoIeypa 3aKOHYUT PUCOBATH B CBOEM OKHE, OHa
BbI3bIBaeT (pyHKImio ShowCaret, 9ToOBI CHOBA BBIBECTH KapeTKy Ha dkpaH. Dynknms HideCaret iMeeT AOTOTHUTEIbHBIN
3¢ dekT: ecu BB HECKOJIBKO pa3 BeI3bIBacTe HideCaret, He BbI3bIBas ipu 3ToM ShowCaret, TO 4TOOBI KapeTKa CHOBA CTajia
BUMMO, BaM MPHJICTCS TAKOE JK€ KOJIMYESCTBO pa3 BeI3BaTh QyHKIMIO ShowCaret.

Mporpamma TYPER

IMporpamma TYPER, npencrasnennas Ha puc. 5.5, o0beiMHIET BMECTE MHOTOE U3 TOTO, O YeM MbI y3HAUIM B 9TOH TIJIaBe.
IIporpammy TYPER Moskere cuurtarh CHIBHO yCTapEBIIMM TEKCTOBBIM pElakTOpoM. Brl Moxkere HaOpaTh B OKHE TEKCT,
nepemenas Kypcop (UMeeTrcsl BBUAY KapeTKka) M0 IKpaHy ¢ MOMOINBIO KJIABUII YNPABICHUS KypcOpoM (MU KIaBHIIAMU
YIIPaBIEHUS KapeTKoil?), U CTEpEeTh COAEPKUMOE OKHA, HaxkaB <Esc>. OKHO Tak)Xe OYMCTUTCS NPHU M3MEHEHHH Pa3MepoOB
OKHA. 31IeCh HET HU MPOKPYTKH, HU MOUCKA M 3aMEHBI, HI BO3MOKHOCTH COXPAHATH (halibl, HU KOHTPOJIS IIPaBOIUCAHMS,
HO 3TO TOJIBKO Havaro.

Jnst mpoctotel B mporpamme TYPER wucmonssyercst guxcupoBanubiii mpudpT. Co3gaHne TEKCTOBOTO PeaaKTopa Uit
MIPOMTOPIIMOHATILHOTO IMPUQTa SABISAETCS, KaK BBl MOTIH OBl COO0pa3uTh, ropasmo Oojee TpymHBIM nenoM. [Iporpamma
MOJIy4aeT KOHTEKCT YCTPOMCTBAa B HECKOJBKHX MecTax: mpu obpaborke coobmennmiit WM_CREATE, WM _KEYDOWN,
WM _CHAR u WM_PAINT. Kaxnelii pa3 mpu 3ToM i1l BbIOOpa (PUKCHPOBAHHOTO IIpU(Ta BHI3BIBAIOTCSA (QyHKIMN
GetStockObject n SelectObject.

IIpn o6padoTke coodmenns WM_SIZE nporpamma TYPER paccuuteiBaeT mHUpHHY U BBICOTY OKHa B CUMBOJIAX M XPaHUT
9TH 3Ha4YCHUsI B NepeMeHHbIX cxBuffer n cyBuffer. 3atem oHa ucnonsyer GyHKImIO malloc, 9T00bI BBIAEINT Oydep ms
XpaHEHHs] BCEX CHMBOJIOB, KOTOpBIE MOTYT OBITh HameyaTaHbl B okHe. B mepemeHHbIX xCaret u yCaret coxpaHsercs
TIOJIO’KEHNE KapPETKH B CHMBOJIAX.

IIpu ob6pabotke coobmenuss WM_SETFOCUS mporpamma TYPER BembBaet Qynkmmio CreateCaret s co3maHUs
KapeTKH, UMEOIel UPHUHY U BBICOTY CUMBOJIA, QyHKImI0 SetCaretPos 1iisl yCTAHOBKU MOJIOXKEHHsI KAPETKU U (HYHKIIUIO
ShowCaret, aTo0Bl caenatb KapeTky BuanMmoin. Ilpm obpabotke coobmerns WM KILLFOCUS mporpamMMa BEI3BIBaET
dynkmun HideCaret n DestroyCaret.

TYPER.MAK

typer.exe : typer. obj
$(LINKER) $( QU FLAGS) -QUT:typer.exe typer.obj $(GQJ LIBS)

typer.obj : typer.c
$(CO) $(CFLAGS) typer.c

TYPER.C

TYPER C -- Typi ng Program
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(c) Charles Petzold, 1996
#i ncl ude <w ndows. h>
#incl ude <stdlib. h>
#define BUFFER(x,y) *(pBuffer + y * cxBuffer + x)

LRESULT CALLBACK WhdProc(HWAD, U NT, WPARAM LPARAM;

int WNAPI W nMi n( H NSTANCE hl nstance, H NSTANCE hPrevl nst ance,

PSTR szOndLi ne, int i QrdShow)

{

static char szAppNane[] = "Typer";
HAND hwnd;

MBG nsg;

WADCLASSEX wndcl ass;

wndcl ass. cbSi ze = si zeof (wndcl ass) ;

wndcl ass. styl e = CS_HREDRAW | CS_VREDRAW

wndcl ass. | pf nWhdProc = WAdPr oc;

wndcl ass. chd sExtra = 0;

wndcl ass. choWwdExt ra = 0;

wndcl ass. hl nst ance = hl nst ance;

wndcl ass. hl con = Loadl con(NULL, | DI _APPLICATION);
wndcl ass. hCur sor = LoadCursor (NULL, |DC _ARRON ;

wndcl ass. hbr Background =( HBRUSH) Get St ockChj ect (WH TE_BRUSH) ;

wndcl ass. | pszMenuNane = NULL;
wndcl ass. | pszd assNane = szAppNang;
wndcl ass. hl conSm

Regi st er d assEx( &wndcl ass) ;

hwnd = O eat eW ndow szAppNane, "Typi ng Prograni,
WE_OVERLAPPEDW NDOW

Loadl con(NULL, | DI _APPLI CATION);

CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT,
NULL, NULL, hlnstance, NULL);

ShowwW ndow( hwnd, i Qr