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BBeneHue

Cucrema nporpammupoBanusi Visual C++ oTHocuTcs K yucity HauOoiee
pacpoCTpaHEHHBIX U MOMYJSPHBIX CPEJCTB pa3pabOTKU MPOrpaMMHOro obec-
nevyeHusi. DTO BHICOKOYPOBHEBAs U yA0OHas cUCcTeMa, Ipejiararomnias HMpoKuii
Ha0Op pa3HOOOPa3HBIX HHCTPYMEHTOB MPOEKTUPOBAHUSI.

JlanHoe yueOHOe MmocoOue HamMcaHO Ha OCHOBE JIEKIIMOHHOTO Kypca IO
ucnonb3oBanuto Visual C++ u Oubnmoreku MFC mna co3manus Windows-
MPUIOKEHUH, YUTABIIETOCS aBTOPOM Jyisi cTyaeHToB dakynsteta UBT Spl'VY,
o0yyaromuxcs mo crnenranbHocTH "MaTeMarndeckoe oOecreueHue U aMUHU-
CTpUpOBaHHE WH(HOPMALIMOHHBIX cUCTEM".

ABTOp MCXOJIUT M3 MPEANOJOXKEHUS, UYTO CTYJEHTHI, MPUCTYNAIOIINE K
U3YYEHUIO JAHHOTO Kypca, 3HAKOMBI C $I3bIKOM IporpammupoBanHusi C++.
[Tpeanonaraercs Takxe, 4To B Mpoliecce 00yUYeHUsI CTYAE€HThI OyAYT BBITOIHSTh
BCE MpeJjiaraeMble UM B JaHHOM NocoOuM y4deOHbIe 3ajaHus. YacTh 3anaHuii
IIPEICTaBIIAECT COOOM pa3BUTHE UK MOAU(DUKALIMIO paHee pa3paboTaHHOTO MPH-
JoxkeHusa. B aToM ciydae B KauecTBE CTApTOBOWM TOYKHM UCIOJIb3YETCS MPEJbl-
nylias Bepcus mpoekra. B Texcre 3aanus Ta 4acTh MPOrpaMMHOTO KOJia, KOTO-
past 1oJKHA ObITh J00aBlieHa WM MOIU(MUIIMPOBAHA, BBIJCICHA MOTYKUPHBIM
mpudrom. OcHOBHAS YacTh 3aJjaHUi B3siTa U3 KHUrU Maiikia Sara [1].

st ynoOcTBa WCIONB30BAaHUS BCE HCXOJHBIE KOJABI (TOYHEE MPOEKTHI
Visual C++) goctynHsl B ToKaiabHOM ceTH (akynbrera. [[poeKThl CTPYyKTYpHUpO-
BaHbl N0 TemaM yudeOHoro Kypca. [Ipenmomaraempiii pe3ynbTaT HaXOIWUTCS B
nanke Solution. Ecnu 3amanue mpeamomnaraer moaudukanuio pa3zpaboTaHHON
paHee BepCHUM MPUIIOKEHHUSI, TO OHA HAXOJAUTCS B Mamnke Starter.



Tema 1. YcTaHOBKa nporpaMmMHOro ooecne4yeHus

Ecnu Ha Bamem KOMIMBIOTEPE HE YCTAHOBJICHA CHUCTEMa MPOTPaMMHUPOBA-
Hus Microsoft Visual C++ 6, To ee cineayeT yctaHOBUTh. CyIeCTBYET TPH Bep-
cuu Visual C++: Standard, Professional u Enterprise Edition. Me1 npenmnonara-
€M, YTO YCTaHABJIMBACTCS MMOCIETHSS U3 TIEPEUNCICHHBIX penakuuid. Huke omnu-
CBIBAETCS MOCJIEI0BATEILHOCTD IIATOB JIJIsl BHIMIOJHEHUS! YCTAHOBKH U TIEPEUYCHD
MUHHUMAaJIbHO HEOOXOIMMBIX KOMIIOHEHTOB.

1.1. YemaHoeka Microsoft Visual C++ 6

BcraBbTe yCcTaHOBOUYHBIM KOMITaKT-IMCK B AMCKOBOA. Ecnu y Bac oTkiro-
yeHa (GyHKIMs Autorun, TO BpyYHYIO 3allyCTHTE IporpaMmy Run.exe U3 KopHe-
BOro Karajora. Eciin Ha Baiiem aucKe UMEIOTCS OpUTrHHANIbHAS U PyCUPUIIUPO-
BaHHAsl BEPCHUSl CHCTEMbI, PEKOMEH/YETCsl YCTaHABJIMBAaTh AHIJIOSI3bIUHYIO BEp-
CHIO.

Ecnu B Havane ycraHoBKHM BaMm OyJeT CAENaHO HAIIOMHUHAHUE O TOM, YTO
JUI KOPPEKTHOM yCTaHOBKU CIIEYEeT B YCTAHOBOYHOM MEHIO BHIOpATh TOJBKO
Visual C++ (a me Visual Basic, Visual FoxPro u T.1.), TO Tak u cieayer mocry-
OUTh. DTO HANlOMUHAHWE HE OTHOCHUTCA K JOMOJIHHUTEIbHBIM yCTAHOBOYHBIM
KOMITOHEHTaM, TakuM Kak ActiveX, Data Access u T.1.

Janee Bam Oyner npemyioKeHO BBIOpaTh AUPEKTOPUIO JJIsi PACHaKOBKHU
BpEMEHHBIX (aiIoB U 3aMyCTUTh CAMOPACHaKOBBIBAIOIIMIICS apXUBHBIN (hai.
Cnenaiite 3T0.

Ha cinenyromem mare (B okne "Microsoft Virtual Machine for Java") ycra-
HOBUTE COOTBETCTBYIOIIUN (PJ1aykOK U HAXKMUTE KHONIKY Next.

B oxHe BbIOOpa oniuii ycTaHOBKH BbIOepuTe BapuaHT Custom M HaXXMHTE
KHONIKY Next.

B okne "Choose Common Install Folder" BeiOepuTe moaxoasiiyio manky u
Ha)XMUTE KHOINIKY Next.

B cnenyromeM okHe BaMm OyJieT NPEJIOKEHO BHIOPATH yCTAHABIMBAEMBIE
KOMIIOHEHTBI, B YAaCTHOCTH, Bbl MOXETE JOTOJIHUTEIHLHO OTMETHTH IS yCTa-
HOBKH ITYHKTBHI:

e ActiveX (monoiHuTeIbHBIE 21eMeHTHI ActiveX);
e  Data Access (cpeacTBa qocTyna K JaHHBIM)
e  Enterprise Tools (nacTpymMeHTansHbIie cpenctBa Bepcun Enterprise Edition

— €CJIM YCTAaHABJIMBAETCA 3Ta BEPCUs);

e  QGraphics (rpaduueckue cpencTaa);
e  Tools (uHCTpyMEHTAJIbHBIE CPEJICTBA).

OtmeThTe HEOOXOIUMbIE UHCTPYMEHTHl. MUHUMAJIbHO HEOOXOIUMBIN Ha-
00p oTMeueH Ha cienytonieM pucynke. Haxmure kHonky Continue.



Visual 5tudio 6.0 Enterprise - Custom

In the Optionz list, select the items pou want installed; clear the itemz pou da not want inztalled.

& grayed box with a check indicates that only part of the cormponent will be inztalled. To select all components
it the Option list, chck Select All

Dphions: Drezcription:

[ Microsoft Visual Basic 6.0 BO5H2 K. A | Setup will allow you to custamize which

ozoft Wisual C++ 6.0 : compaonents to install

[ Microzoft Yisual FoxPro 6.0 95782 K.

[ Microzoft Yisual InterDew 6.0 54686 K

[ Microzoft Yisual SourceSafe 6.0 10882 K.

[v Achives a034 K Change Option...

[¢ Data fccess 11ERR K

[ Enterprize Tools 739K Select Al

[ Graphics HITK

Folder for Currently Selected Option:

C:%Program Files\Microsoft Wisual Studio'wC98 Change Folder...
Space required on C: 328299 K

Space available on C: 30BETREZ

'
LContinue Cancel

Ha cnenyromem miare OTMETHTE YCTAHABIMBAEMBIE IOJKOMIIOHEHTHI
Visual C++ B COOTBETCTBHH CO CIEAYIONIUM PUCYHKOM U HaxmuTe KHOMIKY OK.

Visual Studio 6.0 Enterprise - Microsoft Yisual C++ 6.0

| the Options ligt, zelect the items pou want inztalled; clear the itemz you do not want installed.

& graved box with a check indicates that only part of the companent will be inztalled. To select all components
ir the Option list, chck Select All

Optionsz; Drezcription:

|nztalls Development Environment, Wizards and
[+ WC++ Runtime Libranes 344k | Debugger

[ %C++ MFC and Template Libraries 105313 K
[w %C++ Build Toolz 3K

Select Al

Folder for Currently Selected Option:
C:4%Program Files'Microzoft Yisual Studio\Common' S Dew3s

Space required on C; 191574 K

Space available on C: 08674885
¥

(] 8 Cancel




KpaTKoe OIMUCAaHUC BBI6paHHI)IX KOMIIOHCHTOB!:

e V(C++ Developer Studio. 310 ocHOBa iporpamMmmMHOro npoaykra Visual C++.
OH mnpenocraBisieT pa3pabOTUMKY MOJHBIM HAOOpP HMHCTPYMEHTOB MpO-
rpaMMUPOBAHUA: MEHEKEpa MPOEKTa, TEKCTOBBIM pPEJaKTOp, MacTEepOB
JUTS TeHEepaIliy UCXOJHBIX KOJOB IMPOTPAMMBI, OTJIATYHK U T.1.

e  VC++ Runtime Libraries. 9170 OMOMMOTEKH TIEPUO/A BBITOJHEHUSI, KOTOPHIC
cofieprKaT CTaHIapTHbBIE (DYHKIMH, UCTIOIb3yeMble B iporpamMmax Ha C u C++.

e VC++ MFC and Template Libraries. MFC — 310 oOmmpHas 6ubnuorexa
KJIaCCOB, COJIEprKaliasi CpeicTBa AJii OpraHu3aliy rpaduuecKoro MHTEp-
deiica 1 MHOXECTBO JIPYrMX KOMIIOHEHTOB BBICOKOTO ypoBHA. Template
Libraries — 6u6nuroteku 1mabia0HOB. MOXXHO, HallpuMep, YCTAHOBUTH OHUO-
nuoTeky maodsoHoB 35eMeHToB ActiveX — ATL (Active Template Library).

e  VC++ Build Tools. B 3Ty rpyniy BXOAST ONTUMHU3UPYIOMIUA KOMIUISATOP
VC++, KoMOmIsITOp pecypcoB AJisi MOCTPOCHUSI MEHIO U JINAJIOTOBBIX OKOH,
a TaKXe IPyTue UHCTPYMEHTAIbHBIC CPE/ICTBA.

Joxxautech 3aBeplieHUs YCTaHOBKU cuctembl. [locie storo Bam Oyjaet
BBIJIAHO OKHO, B KOTOPOM MOKHO 3aperucTpupoBaTh HEOOXOIUMbIE MEPEeMEH-
HbIC OKpY>KeHMS s 3amycka Visual C++ u3 komaHaHOH cTpoku. Eciau BeI co-
Oupaerech MOJIB30BATHCS ATOM BO3MOKHOCTHIO, TO YCTAHOBUTE COOTBETCTBYIO-
Ui (QIIaxox.

Ecnn ke BMECTO roiaol KOMaHIHOW CTPOKHU Bbl HPEANIOYUTAETE IOJIb30-
BaTbcsa oOonoukamu tumna Far manager, To oOpaTuTe BHUMaHKUE HA YIIOMSHYThIH
B okHe ¢aiim VCVARS32.BAT. Tam coaepkarcs KOMaH/bI 11 HEOOXOIUMBIX
HAaCTPOEK IMEPEMEHHBIX OKPYKEHUA. Ero MOXKHO CKONMHUPOBATh B CBOK) IAIIKY,
nepeuMeHoBaTh, Hampumep, B Far VC.bat, no6aBuTh B KOHIIE BBI30B Far
manager ¥ UCIO0JIb30BaTh B JaJIbHEHIIIEM JIJIs1 BBI30Ba 3TOU 000JIOUKH.

Hakonen, mnocnegHee OKHO, BBIBOJAMMOE IPOrPaMMONM  YCTaHOBKHU
Visual C++, mo3BoJisieT mocje ee 3aBepllieHHs] HauaTh YCTAHOBKY CIPaBOYHOM
cuctembl MSDN. [l 3TOrO CleayeT yCTaHOBUTh COOTBETCTBYIOMIMM (hIaXKOK M
Ha)kKaTb KHONIKY Next.

1.2.YcmaHoeka cripaso4Hou cucmembli Visual C++ 6

[TepBoe okHO ycTaHoBOuHOM mporpaMmbl MSDN mnpennaraeT 3a1ath MMyTh
JUTsl YCTAaHOBKH, a TaK)Xe BhIOpaTh OJWMH W3 TPEX BO3MOXKHBIX €€ BapUAHTOB.
[TpousBenemM BbIOOPOUHYIO (Custom) yCTaHOBKY.

Bropoe (1 mociennee) OKHO MporpaMMBbl TIO3BOJISIET BHIOpATh YCTaHABIIH-
BaeMbIC pa3Jielibl CIIPaBOYHOM CUCTEMBI. B HaleM ciydae I0CTaTOYHO OrpaHu-
YUATHCS OTMETKOU TPEX Pa3leioB:

e  Full Text Search Index;
e  VC++ Documentation;
e  Microsoft Platform SDK Documentation.

Tenepb nocTaToOyHO HaxkaTh KHONKY Continue M 10XKAAaThCs 3aBEPIICHUS
YCTaHOBKH.
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Tema 2. CozgaHue nporpamm B cpeae Developer Studio

Hwxe npuBoaaTCsS CBEACHNS, MUHUMAIHHO HEOOXOAUMBIE JIJIS1 TOTO, YTOOBI
HayaTh pa3paboTKy coOcTBeHHBIX Iporpamm B cpeae Developer Studio. Ipen-
ToJlaraeTcs, 9To B Mporiecce paboThl CTYIEHTHI OBJIAJICIOT CYIECTBEHHO Ooee
IIMPOKUM CTIEKTPOM BO3MOKHOCTEH JaHHOW CpeJbl pa3paboTKy.

Co3s0aHue rnpoekma

OnuiieM MocienoBaTENbHOCTh JECUCTBUM ISl CO3JaHUS MPOCTEUILErO
MIPOCKTA, HAMpPUMEP, 3arOTOBKH JJIA Ppa3pabOTKH KOHCOJBHOTO MPHIIOKEHHUS.
st aToro Tpedyercs:

e  3Bamyctuth cpeny Developer Studio

e  BriOpats B mento File komanay New

e Ha Bkiangke Project BbiOpaTh Tum npoekta (B Haiiem ciydae — Win32
Console Application), ero pa3meliienue, 1aTh MPOEKTY UM

e  BriOpaTh BUJ TeHEpUpPyEeMOro Ko/ia (B HallIEM CIIy4ae — ITyCTOU MPOEKT)

Co3s0aHue u pedakmupogaHue UcXxo0HOo20 ¢haurna rpozpamMms|

e  BriOpats B meHto File komanay New ...

e Ha Bknanke Files BoiOpaTts Tun ¢aiina (B namem ciaydae — C++ Source
File), ero pasmemenue, nath Qaitny ums (B Hamem cirydae — Hello.cpp).

e Bgectm ko mporpamMMmbl, BOCIHOJB30BaBIIUCH TEKCTOBBIM PEIAKTOPOM.
[Ipu penaktupoBanuu (aiaoB yJOOHO TOJB30BATHCS BKIAAKAMU
FileView u ClassView, a Takkeé MHTEpAaKTUBHOM CIPABOYHON CUCTEMOIA.
[Ipumep Tekcra:

// Hello.cpp: The C++ source code for the HelloUser program.
#include <iostream.h>
char Name [16];
void main ()
{
cout << "Enter your name: ";
cin.getline (Name, sizeof (Name)) ;
cout << "\nVery glad to see you, " << Name << "\n";
cout << "\nPress Enter to continue...";
cin.get ();

}

Hekomopbkie 803MOXHOCMU MEKCmMo80o20 pedakmopa

WuTerpupoBanusiii B cpeny Developer Studio TekcToBbIil pemakTop mpe-
JOCTaBISIET Pa3pabOTYMKy MHOXKECTBO YJOOHBIX BO3MOXKHOCTEH IJIs CO3JaHUS
U PEIaKTUPOBAHMS TEKCTa Nporpammbl. OH, €CTECTBEHHO, MOJACPKUBAET BCE
MPUBBIYHBIE BO3MOXKHOCTU paboThl ¢ Oydpepom oomena Windows. He nepeuric-
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JI51sl BCEX €r0 BO3MOXKHOCTEN, aBTOPY XOUETCSl YIIOMSHYTh HEKOTOPBIE U3 HUX, C
€ro TOYKHM 3pEHHUs, HamboJjiee 4acTo yNoTpedssieMble UMEHHO IMPU CO3JaHHUU

IPOrpaMMHOro koja Ha C++.

Onepanus

KomOnHanmmsa KiaBuul

[lepexoa Ha TOTIOTHAIONIYIO CKOOKY

VYka3zarenb nepen ckookoit u Ctrl+]

CIaBUHYTBH CTPOKH BIIPABO

Beinenuts crpoku u Tab

CIaBUHYTBH CTPOKH BJIEBO

Beinenuts crpoku u Shift+Tab

OTkpbITh quagoroBoe okHo Find

Ctrl+F

Haiitu cnenyroiiee BXOXKICHUE F3

Haiitn npenpiayiiee BXOKICHHUE Shift+F3
Haiitu ciexn. BX. Beiaenennoro tekcra | Ctrl+F3
Haiiti mpen. Bx. Beigenennoro tekcta | Ctrl+Shift+F3
BXTI0YUTE/BBIKITIOUNATH 3aKIAAKY Ctrl+F2
[lepeiiTu K cneayroen 3aKiagke F2

[TepeiiTu K mpeabAYILIEH 3aKIaaKe Shift+F2
CHATB BCce 3aKIagKu Ctrl+Shift+F2

Omnadka rpozgpamMmel

Kak u B mo0oii f1pyroit cpege nporpaMMHUpPOBaHUS, YI0OCTBO pa3pabOTKu

BO MHOT'OM OMNPEAENSAETCS BO3MOXHOCTAMU NMPENOCTABISIEMOrO OTiIaaunKa. Jist
TOT0, UTOOBI 3aMYCTUTh MPOIECC OTIAIKH, HEOOXOUMO MPOJIEIaTh CJICAYIOIIHNE
NEUCTBUA:

1.

OTKpBITH TPOEKT, OCTAHOBUTH B Ka4ECTBE TeKylled kKoHpurypauuun Win3?2
Debug, npousectu cOOpPKY IPOEKTA.

Jlnst aTOro MOXXHO BOcHoJIb30BaThes MeHI0 Build, knaBumeit Build Ha ma-
Henu uHcTpyMeHToB Build unu Build MiniBar, win npocto HaxkaB KjiaBH-
my F7.

[IpousBectr OTIAAKy, BOCIOJIH30BABIIMCH IMAHEIBIO OTIaAuMKa (BKIIO-
yeHue/BeIKIIOUeHne — MeHo Tools/Customize, Bkiaaka Toolbars: orme-
tuTh Debug), mnbo KoMOWHAIIMSIMY KITABUIIL, & TAK)KE€ BO3ZMOKHOCTSIMHU Ha-
CTpoiiku To4dek octaHoBa (MeHro Edit/Breakpoints).

Jlmst  3amycka  OTJaJguMKa ~ MOYKHO  BOCIIOJIB30BaThCS  MEHIO
Build/Start Debug, xnaBumelr Go Ha manenu uHcTpyMeHTOB Build wmm
Build MiniBar, nnn naxas kinaBumy F5. KomOounanus Ctrl-F5 ucnons3y-
€TCS JIUIS 3aIycKa IporpaMMbl Ha BEITIOJIHEHHE 0€3 OTJIaTIuKa.

5 3 JOITOJIHUTCIBHBIX BO3MOKHOCTEH OTIIAAKH XOYCTCsA O6paTI/ITB BHHUMA-

HUE CTYJCHTOB Ha ucnojib3oBaHue MakpocoB TRACE (mocTymHBI TONBKO MpH
noaaepkke MFC) u ASSERT. [Ins ux ucrnosiab3oBaHus HEOOXOIUMO 3a7aTh He-
KOTOpPBIC JOTOJIHUTENIBHBIC MapaMeTpbl cOOpKHM mpoekTa. CHayajga HY>KHO BbI-
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3BaTh JUalioroBoe okHO Project Settings (HaxkaB, Hampumep, Alt-F7), 3atem Ha
Bkiaake C/C++ B ctpoke Preprocessor definitions noGaButh omnpenesieHue
_AFXDLL (ecnu ero tam Het), a B okHe Project Options yCTaHOBUTH OIIIHIO
/MDd.

B npouecce otnagku pazpaboTYMK MOKET OTOOPa3UTh HA HKpPaHE CIIEeTyIO-
1€ OKHa:

QuickWatch — Shift+F9, nanens otnagunka wim npaBasi KHOTIKA MBIIIIN
Watch — View/Debug Windows, nmanens otiagunka, OOBIYHO BKIIFOUCHO
Variables — View/Debug Windows, nanens oTjiaaunka, 0ObIYHO BKJIFOYEHO
CallStack — View/Debug Windows, manens oT/iaganuka

Memory — View/Debug Windows, manenb oT/iaqanka

Registers — View/Debug Windows, manens otiiagauka

Disassembly — View/Debug Windows, manens oTiagauka

KombuHauyuu knasuw omnaddyuka Developer Studio

Huxe nepeurcieHbl HEKOTOpblE HamOoiiee ymnoTpedssieMble B IMPOIEcce
OTJIaJIKU KOMOMHAIIMY KJIABUIII.

Onepauus KomoOunanmus
KJIaBHII

Jl06aBUTH/y1adlTh TOYKY OCTAHOBA B CTPOKE C KypCOpOM F9
VY 1anuth BCe TOUKH OCTAHOBA Ctrl+Shift+F9
Ha4yaTh/BO300HOBUTH BBITIOJHEHUE TPOTPAMMBI F5
[ToBTOpPUTH BHINIOJIHEHKE IPOTPAMMBI C CAMOT0 Hayajia Ctrl+Shift+F5
BrimonauTts cnexyromnuii onepatop (pexxuM step into) F11
BrimonHuts cnemyromuii orneparop (pexum step over) F10
Beimonuuthk 10 BhIX0a U3 TeKyled pyHkuuu (step into) Shift+F11
BBINOTHUTE 10 TEKYyLIEN MTO3UIIUU Kypcopa Ctrl+F10
[TepeitTu k mo3uLKMK Kypcopa 0e3 BBIIIOJIHEHUS ONepaToOpoOB Ctrl+Shift+F10
OTtkpeiTh 1uanorooe okHo QuickWatch Shift+F9
OTkpbITh AUazoroBoe okHo Breakpoints Ctrl+B
Konern otnagku Shift+F5

B kxadecTBe ynpaxHeHuUs JJIs1 OCBOCHHSI TIEPEUNCIICHHBIX CPEICTB CO3TAHUS
u omanku mporpamm B cpene Developer Studio uurtaTensim mpeanaraercs mo-
npoOoBaTh MX HA MpHUMEpPe Ppa3padOTKH KaKOro-ITuOO MPOCTOTO KOHCOIBHOTO
MPWIOKEHUS, HAIPUMEP, BBIYUCICHUS CYMMBI YHCIOBOTO psga C 3aJaHHOM

TOYHOCTHI0. PekoMenyercst mompoOoBaTh ucmosib3oBanue MakpocoB TRACE u
ASSERT.




Tema 3. Mopgenb nporpammupoBaHus B Windows

Marepuan gaHHOW TEMBI MpPEAHA3HAYEH B OCHOBHOM ISl TE€X, KTO paHEee
nporpammupoBai Toibko B MS DOS. JIns KpaTKOCTH OTpaHUYUMCSI T€M, 9YTO
NIEPEYUCIIAM OCHOBHBIE OTIUYHS MOJENU MporpamMmmupoBanus B Windows, mo-
HUMAaTh KOTOPbIE HEOOX0IUMO 15l pazpaboTku Windows-TprIoKeHHUH.

Obpabomka coobweHul

[Ipn nporpammupoBannu B MS DOS Ha s3bikax C u C++ BbINIOJIHEHHE
IpOrpaMMbl HAYMHAIOCH € BbI30Ba (DyHKIMK Main(), a Ta y’e B CBOIO OYepe/ib
BbI3bIBaJIa NMPU HEOOXOIMMOCTH Jipyrue ¢yHKuuu. s Toro 4ToObl y3HATh, Ha-
npuMep, HaxkaTa JiM Kakas-Tu0o KJIaBHIlla Ha KJIaBUaType, mporpaMMa odparia-
Jach K COOTBETCTBYIOLUM CPEICTBAM OIEPAIIMOHHON cucTeMbl (0OBIYHO uepe3
BBI30B OMOJIMOTEYHBIX (PYHKITUH).

['maBnas ¢ynkuus Windows-npunoxenust — WinMain(). Ee 3amaua — cos-
JTAHUE OCHOBHOI'O OKHA MPOrPaMMBbl, C KOTOPBIM JOJHKEH ObITh CBSI3aH KOJI, CIIO-
coOHbI 00pabatbiBaTh coobmeHus omneparuonHoit cucremel (WM _CREATE,
WM_CHAR, WM_LBUTTONDOWN u T1.11.). Takum o0pa3zoM, HE nmporpaMmma
BBI3bIBACT (DYHKIIMU OTEPAIIMOHHOIN CHCTEMBI, a ONepaIOHHas CUCTEMa MOCHI-
JIaeT MPUJIOKEHUIO YBEIOMJICHUS O MPOU3OLIEIIINX COOBITUAX (Ha)kaTa KJIaBU-
11a, CABUHYJACh MbILIb U T.11.). CooOleHne uMeer Ba 32-pa3psiAHbIX apameT-
pa ajg mepedadyd JOMOJHUTENIbHOW MH@opMaruu. 3a o0paboTKy cOOOIIeHUMN
oTBeYaeT kapkac npunoxceruti (application framework).

MHmepgbelc epaghuydeckozo ycmpoucmea

[Ipunoxenuss MS DOS 3adacTyro OCyMIECTBISUIM 3allMCh JAHHBIX HEIO-
CPEICTBEHHO B BHJEOMAMSAThH WM MOPT npuHTepa. CiemnoBareabHo, CYIECTBO-
Bajia HEOOXOAMMOCTh MCTIOIB30BAHMS TTOAXO/ISIINX IPAUBEPOB IJIs KOXKIOH MO-
JIeNIM BUACOIIATHl WM MPUHTEPA, YTO, €CTECTBEHHO, KU3HU MPOrPaMMHUCTa HE
obneryarno.

B Windows cymiectByeT ocoOsIii "ciioii abctpakiuu" — uatepdeiic rpadu-
yeckoro yctporictBa (Graphic Device Interface, GDI). IIporpamMmma BBI3BIBacT
GDI-dynkiuu, ccpuiaromuecs Ha CTPYKTYPY JaHHBIX "kKoHmexcm ycmpoticmsea"
(device context), a Windows BbIacT KOMaH/Ibl BBOJA/BBIBOJIA JUISI COOTBETCT-
BYIOLIEr0 YCTPOMCTBA.

[NpoepammuposaHue, OCHOBaHHOE Ha pecypcax

[Tpu mporpammupoBarnnu B MS DOS naHHBIE 3a4acTyl0 OMPEICIISITUCH C
MOMOIIBI0 MHUIMATU3UPYIOMUX KOHCTAHT, JIUOO CUUTHIBAIUCH U3 OTAEIbHBIX
daiinos. [Ipu padore B Windows Bbl XpaHute JgaHHbIC B (haiijax pecypcoB, Ko-
TOPBIE TIPEIOCTABISIOTCS B HECKOJIBKUX CTaHJIAPTHBIX (hopMaTax, HapuMep:
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boumosvle kapmol (bitmaps), 3nauxu (icons)
onpeodenenus mento (menu definitions)

ONUCAHUSL CMPYKMYPbL OUATO208bIX OKOH

CmMpoKu

ocobvle popmamul, onpeodeisiemvie NPOSPAMMUCTIOM

Jns penakTrpoBaHMs 3TUX JAaHHBIX, KaK MPaBUJIO, UCTIOJb3YIOTCS CIIEIU-
allbHBIC THCTPYMEHTHI, oOecreunBatomue pexxum WYSIWYG.

L[uHamuyecku nodknoyaemoie bubrnuomeku

[Ipu padore B MS DOS 00beKTHbIE MOAYJM MPOrPAMMBI CBSI3bIBAIOTCS
CTaTUYECKHU Ha CTaIud KOMIOHOBKU. Windows MO3BOJISIET OCYIIECTBISATh OUHA-
Muyeckoe cesasvleanue, T.. 3arpy3Ky U MOAKIIOUECHHE K MporpamMme BO BpEMs
BBITIOJTHEHUS QUHAMUYecKu nookaoyaemoix oudiuomex (Dynamic-Link Library,
DLL). Tem cambIM 00ecrieunBarOTCs CICAYIOIINE TPEUMYIIIECTBA:

®  DKOHOMHMS IIAMATU U TUCKOBOTI'O IIPOCTPAHCTBA
e  ynyumeHue moaysibHocTH (DLL xomMnunupyroTcs U TECTUPYHOTCS pas-
JICTILHO).

Hanpumep, Bce kiaccol kapkaca npuiioxennii MFC peann3oBanbl Kak Ha-
o6op DLL. x MOXXHO MOJKIIOYATh CTATUYECKH JIMOO NTUHAMUYECKH, a TaK¥Ke
co3naBath cBou DLL-Monynu pacmupenus (extension DLLs).

MHmepapelic npuknadHbix npoepamm Win32 API

Win32 API — sto Habop 0a30BbIX (yHKIMHA, 0OECHEUMBAIOLIUX MPSIMOE
oOlIeHre C OMEepalMOHHON CHUCTEMOU, YCKOPSIIONIMX padOTy M yMEHbIIAIOUIUX
pasmep npuinoxeHus. Mcnons3oBaHue xapkaca npunodicenuu MO3BOJIAET yCKO-
pUTH pa3pabOTKy U B 3HAYUTEIBHOM CTENEHU M30aBUTh OT IPOOJIEM Iepexona
oT oaHo# Bepcuu API x npyroit.

ITpouecc pa3paborkn Windows-IpuiioKeHNH 3HAUUTENBHO YIPOILAETCS 32
CYET UCII0JIb30BAHUS CHELMATIBHBIX OMOIMOTEK, MPEACTABIAIOMUX CO0O0M BICO-
KOYpOBHEBYIO HajicTpoiiky Hag Win32 API:

e  MFC — Microsoft Foundation Classes
e ATL — Active Template Library (ans texnonoruu COM)
e  WFC - Windows Foundation Classes (ucrnonb3yeTcs Jyis si3bika Java)

MpI B niporiecce JajibHelIeld paboTel OyIeM HCIIOIb30BaTh CPEJICTBA, Mpe-
nocrasisieMble Onomorexkoir MFC.
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Tema 4. MNMpouecc noctpoeHus nporpamm B Visual C++

4.1. Co30daHue npozpammbl 8 Visual C++

Crnenyromuii pUCYHOK WUTIOCTPUPYET MPOLECC CO3AaHUs IMPOTpaMM B
Visual C++ 1 Ha3HaueHue OTACIbHBIX (halIOB MPOEKTA.

Visual C++

Komnunayus xooa Komnunayus pecypcos

—{ Komnuasitop pecypcos }

v
((I)aii.n pecypcon]
[ Kommnuisitop } k (RES)
v

[ OBJ-pdaiiabr }

v A 4
bub6auorexkn Windows, MFC HcnoHsieMbIi
KoMnoHoBIIUK .
M NIePHOJA BBINOJTHECHUS (aiin (EXE)

[poekm npoepamMmbi

Ilpoexm (project) — HaOOp B3aMMOCBS3aHHBIX (HaWIOB, KOMITHIIAIHUSA M
KOMIIOHOBKA KOTOPBIX TO3BOJISIET CO37aTh UCTIONHAeMY0 Windows-miporpaMmy
ninu DLL.

OaHUM K3 BO3MOXKHBIX BAPUAHTOB IOJYUYCHHUS UCIIOJHAEMOrO (aiiia sBiis-
eTCsl UCIONIb30BaHuEe cHopounozo ¢aiina npoekma (make file) u npoepammer
ynpasnenus coopxoi npoekma (make program). Cpena Visual C++ mo3BosmsieT
co3aaTth cOOpouHBIi (aitn (¢ pacimupenreM .mak — Mo yMOJT4aHUIO OTCYTCTBY-
eT), HO, KaK MpaBWIJIO, JUIsl yIpaBIeHUs COOPKOM MPOEKTa UCTOIB3YIOTCS Clie-
nyroiuye (aibl:

e  TeKcCTOBBIN (ailn nmpoekra (project file) — DSP
e  TeKCTOBBIH (haiin pabouero mpoctpancTa (workspace file) - DSW

YroOsl HauaTh pabOTaTh C MPOEKTOM, JOCTATOYHO OTKPHITH COOTBETCT-
Bytomuit DSW-daiin.
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[TpomexxymouHbie ¢palrnel Visual C++

Cpena Visual C++ mpu paboTe Takke CO37JaeT MPOMEKYTOUHbIE (DAMITbI
HECKOJIbKMX THIIOB. DTH THIBI M Ha3HauCHHUE (AilJIOB TIEPEUYHCICHBI B CIICIYIO-
et radauue.

Pacmiupenue daiina Onucanue
APS [Tomxnepxka 0630pa pecypcoB (ResourceView)
BSC Nudopmariust cpeacTra npocMoTpa
CLW [Tonnepxka ClassWizard
DEP daiis 3aBUCUMOCTEN
DSP dai nmpoeKTa
DSW ®aiin paboyero mpocTpaHCTBa
MAK Buenmnuii cOopounsblit aiin
NCB [Tognepsxka 0630pa kiaaccoB (ClassView)
OPT Conepxut KOH(UTYpaIuio padboyero NpoCcTpaHCTBA
PLG ®aiin xypHana cOOpKu

4.2. KomnoHeHmblI Visual C++

B nanHoM maparpade MbI BKpaTIle pacCMOTPHM OCHOBHBIC CpPEJICTBa
pa3pabOTKH TPOrpaMM, BXOJSAIIME B COCTAaB HHTETPHPOBAHHOH CPEIbl
Visual Studio 6.0, a umeHHO:

PenakTopsl 1 cpeAcTBa MPOCMOTpPa PECYpPCOB
Komnunsitop C/C++

Penaktop ucxogHoro Tekcra
Kommusisitop pecypcos
KommoHoBmumk

OTtmaguuk

AppWizard

ClassWizard

CpencrtBa npocMOTpa UCXOJAHOTO KOJa
HNuTepakTBHAs CipaBOYHAs CUCTEMA
Components and Controls Gallery

Pedakmopbi u cpedcmea npocMompa pecypcos

OTtkpbIB BKIAAKy ResourceView B okHe mnpoekTtoB Visual CH++, MOXHO
OCYILIECTBUTH PEAAKTUPOBAHUE PECYPCOB JAHHOTO MpoeKkTa. PazpaboTumky 1oc-
TYIIHBI CJIETYIOIIUE UHCTPYMEHTHI:
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e WYSIWYG — pengaktop MeHIO

e ['paduyeckuii peaaKTOp AUATOTOBBIX OKOH. [l03BOJIsSIeT Tak)ke BCTaBIATH
anemenTsl ynpasienus ActiveX. [To3onser obpadbateiBath EXE- n DLL-
(haiiibr

e  JlomosHUTENbHBIE WHCTPYMEHTHI JJIs1 PabOThl CO 3HAYKAMH, PACTPOBBIMH
U300paKEHUSIMH U CTPOKAMHU

B kaxgom npoekte o0bi4HO ecTh oAuH RC-daiin (TEKCTOBBIM), KOTOPHIMA
COJICP)KUT OIMHUCAHUS PECYPCOB MEHIO, AMAJOTOBBIX OKOH, CTPOK M aKcelleparo-
poB. OH MOXKET coJiepKaTh Takke AUPEKTUBHI #include st cOopku pecypcoB u3
npyrux ¢ainoB unu karamorop (oo6sraHo BMP, ICO, cTpoku cooOuieHuit).
OObIYHO HE peKOMEHAYIOT Moauduimporats RC-daiin Bpyunyo 6e3 momoiu
rpauueckoro penakTopa, XOTsS HMHOI/IA 3TO IO3BOJSET OCYIIECTBUTH Oosee
TOYHYIO HACTPOUMKY pa3MEPOB U MOJIOKEHHUSI BU3yaJIbHBIX KOMIIOHEHTOB.

Komnunsmop C/C++

[To3BonsieT oO6padateiBaTh ucxoaHblid koA Ha C u C++. Pacmmupenue C co-
otBetcTBYeT Koay Ha C, a CPP min CXX — kony Ha CH++.

[TognepxxuBaeT 1mabIOHBI, 00PaOOTKY HCKIOUEHHM U HISHTU(PUKAIUIO
TUIIOB BO BpeMsl BbITIOTHEHU (runtime type identification, RTTI).

Umeercs cmandapmuas oOubnuomexa wabaonos (Standard Template
Library, STL).

Pedakmop ucxodHo20 mekcma

[Tomnep>kuBaeT BBIICICHUE I[BETOM CHHTAKCHUECKUX KOHCTPYKIIUH, aBTO-
OTCTYIIbI, CIBUTH OJIOKOB TEKCTa, MMOMCK MapHBIX CKOOOK U T.1. YyTh moapoOHEe
€r0 BO3MOXXHOCTH MbI OTIICHIBAJIN BHIIIIE.

Komniunsmop pecypcos

Haznauenwue: u3 TexcroBoro (RC) daiina onucanus pecypcoB co3aarh s
KoMrnoHoBIMKa 1BouuHbii (RES) daiin.

KomroHoswuk

CuutsiBaeT OBJ- u RES-daiinsl, a Taxke LIB-daiinsl, conepxarnue MFC-
KOJI, KOJ1 OMOJIMOTEK Tiepro/ia BeImoHeHus 1 Windows.

dopmupyer EXE-daiin.

[Ipotecc yckopsieTcst 3a c4eT KOMIIOHOBKH C TpuparieHueM (incremental
link).
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AppWizard

AppWizard — rereparop koga, co3maroniuii pabodyro 3aroToBKy (HO HE
Koj 1enrukoM) Windows-mpriiokeHusi ¢ TeMH KOMIIOHEHTaMU, UME@HaMH KJjlac-
COB M HICXOAHBIX (haliJIOB, KOTOPBIC BHI 33]1a€TE B JUAJIOTE C HAM.

MoxkHo co3nate cooctBeHHOro Mactepa AppWizard (Ha OCHOBE MaKpOCOB).

ClassWizard

PeanuzoBan, kak DLL u moctynen depe3 meHto View cpelibl pa3padboTyu-
ka. C ero nomoIipo yaJ00HO co3AaTh Kilacc, TeJI0 (PYHKIUU, KO/, CBS3BIBAIOIINIA
coobmenne Windows ¢ KOHKPETHON (pyHKITHEH, U T.1I.

Cpedcmea ripocmMompa Uucxo0Ho20 Koda

ClassView (BkIagka) — MO3BOJISIET YBUAECTH JIEPEBO BCEX KJIACCOB MPOEKTA
BMeCTe ¢ QYHKIUSIMU-WICHAMA W TIEPEMEHHBIMU-YJICHAMH, & TaKXKe OBICTPO Tie-
pPENTH B COOTBETCTBYIOILIEE MECTO UCXOJHOTO KOJA.

Source Browser (moctymeH depe3 MeHIO T00ls) TO3BOISET TakKe BBISC-
HUThH, TJIE ONMCAaHA U MCTOIb3yeTCs (YHKIHS, TepeMEHHas, MaKpOC WU Kjacc,
0a30BbI€ U MPOU3BOAHBIE KJIACCHI U T.II.

MHmepakmueHasi cripagoyHasi cucmema

OcHoBana Ha HTML u peanim3oBaHa Kak oTaesnbHOe npuitokenne — MSDN
Library Viewer.
Boi3oB: mento Help wnu F1 (konTekcTHas cripaBka).

Components and Controls Gallery

[To3BosI€T HCTIONB30BATh OJIHU M TE KE MPOrPaMMHbBIE KOMIIOHEHTHI B He-

CKOJIBKUX MPOEKTaX.

IToxnepxuBaer Tpy TUIIA MOLYJIEH:

e  DnemenTtsl yrpanieHus ActiveX. OHU PEerucTpUPYIOTCS MPU YCTAHOBKE B
peectpe Windows. Ilocie atoro mo00i MOXKET ObITh BRIOpAH U MCIIOJIB30-
BaH B [Iporpamme.

e  Monaymu ucxogsoro koga Ha C++. Co3naB kiacc, ero MOXKHO J100aBUTH B
Components Gallery, a moToM BCTaBUTh B HOBBIN MPOEKT. Tak k€ MOMKHO
00aBIIATh PECYPCHI.

° Komnonentet VisualC++. Ilocransitorcs B Buge OGX-daiino. Yacte
BKJIIO4YeHa B cocTaB VisualC++, yacTh mocrapisieTcs CTOPOHHUMHU (upMa-
MHU.
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Tema 5. Co3gaHue nporpamm ¢ rpachnyeckum

UHTepdencom

MoXHO TIPEUIOKUTh HECKOJIbKO TOAXOJ0B s co3gaHus Windows-

NPUIOKEHUH ¢ rpaduyeckuM uHTEepdecoM:

Ha C mmu C++ ¢ HenmocpeAcTBEHHBIM oOpaimieHueM K QyHkuusM Win32
API. DTO o4eHb TPYAOEMKHUI MOAXO0/, IPUYEM MHOKECTBO YCUIIMI TPATUT-
Csl Ha OpraHu3aluio nHTepdeiica, a He HA PELICHUE LIETECBOM 3a/1a4H.

C nomompto 6ubauorekn MFC, coxepskaieit 6osbiioi HAOOpP TOTOBBIX
KJIACCOB M BCIIOMOTATENbHBIA KOJ JIsi CTAHAAPTHBIX 3a/1ad IPOrpaMMHUpO-
BaHMS (co3daHUE OKOH, 00paboTka coobOmieHud u T.m.). Mcnonb3yercs
TaKXKe N1l ObICTpOro n00aBlieHHs] B MPOrpaMMbl MaHENIe MHCTPYMEHTOB,
MHOTOMaHEeIbHbIX OKOH, TouepKku OLE, co3manus snementoB ActiveX.
OT0 GoJiee BHICOKOYPOBHEBBIN MOAXOJI, PU ITOM JOIYCKAETCS U UCIIOJIb-
3oBanne Ppynkiuit Win32 API.

Ha C wm C++ ¢ ucnonszoBanneM MFC u pasznuunsix mactepoB. Cpena
Developer Studio npennaraer ucnosb3oBanue mactepa AppWizard nns re-
HEepaluy OCHOBbI MCXOAHBIX (aiinoB mporpammbel. Mactrep ClassWizard
UCIIOJIB3YETCsl JJIi Te€HEpali OCHOBHOM 4YacTH KOJIa ISl ONpeleieHUs
MIPOU3BOJIHBIX KJIACCOB M 00paOOTYMKOB COOOIIEHUM, HACTPOUKH OMOIHO-
teku MFC, ynpaBiienusi 11anoroBbIMu okHaMu U T.1. OCHOBHOE IIPEUMY-
HIECTBO TAaKOr0 MOJAXO0JA 3aKJII04aeTcsi B M30aBIIEHUM MPOrpaMMHUCTa OT
MHO’KECTBA PYyTUHHBIX ONEPALIUH.

Ms1 B cBOEl paboTe B paMKax JIaHHOTO Y4eOHOro Kypca OyaeM HCIOJIb30-

BaTh TpPeTUM Mmoaxoj. Jlanee misi OCBOCHUS OCHOBHBIX OIEpPAalMi MO CO3JAaHUIO
Windows-nipuioxkenusi B paMKax JJaHHOW CXEMbl CTyAeHTaM Mpejiaraercsi Bbl-
MOJHUTH CJIEAYIOIINAE IIaru. Pe3ynbTaToM HMX BBINOJIHEHHS CTAHET OJHOJOKY-
menTHoe (SDI) nmpunosxenue, nmoctpoeHHoe B ctuiie Document/View.

[eHepauusi ucxoOHo20 Koda

[ar 0:Be100p B MeHto File mynkra New.

yKka3aTb Ha BKJaJike Projects Tun (3mece — MFC AppWizard (exe)) u ums
(3mecr — WinGreet).

lar 1:

BBIOOD THMa npuiioxkeHus (3aeck — Single document).

BBIOOp MOJJEPKKH apXUTeKTypbl Document/View. B pesynbrate OymyT
CT€HEpUPOBAaHBI OTACIIbHBIC KJIACCHI JJIsI XpaHEHHS (a TakKe YTCHUS W 3a-
MIUCH HA JINCK) ¥ OTOOpaXEHUS JaHHBIX IPOTPAMMBI.

Iar 2:

OTKJIIOYHUTH NOJACPIKKY 0a3 JaHHBIX.
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[ar 3:

e  BpIOpaTh MyHKT None, 4TOOBI UCKIIIOYHUTH IMOJJIEPKKY COCTABHBIX JOKY-
MCHTOB

®  OTKJIIOYMUTH NOAAECPKKY aBTOMATU3ALNHU

° He 100aBIATh OANEPKKY ActiveX

lar 4:
° OCTaBUTh TOJIBKO (uraxkok 3D controls u 3HaueHUE 4 (M0 YMOIYAHHIO) JUIS
3aJIaHUS KOJIMYECTBA B CITMCKE MOCICAHUX OTKPBIBABIIUXCS (haiiioB.

[ar 5:

e  BwiOpaTth MFC standard — TpaauIMoHHbBIN MONTH30BATEIBCKUM UHTEPPEIC.
Bapuant Windows Explorer — nmpunoxenue ohopmiisieTcst B BUjie KOHTEH-
HEepa, T0J00HOTO OJOKHOTY.

e  BBIOpaTh TEHEPAIIMIO KOMMEHTAPHUEB B UCXOIHBIX (haiiax.

e  BBIOpaTh CTaTHYECKYIO0 KOMIOHOBKY ¢ MFC.

lar 6:

e  BBRIOOP UMEH CO3/]aBa€MbIX KJIacCOB M (haljioB I UX peaan3anuu (31ech —
OCTaBUTH 0€3 N3MEHEHUS ).

N3meHeHuUe ucxo0Ho20 Koda

OtkpeiTh (daitn WinGreetDoc.h (onucanue kiacca, OTBETCTBEHHOTO 3a
XpaHeHHe ToKyMeHTa). Jo6aBuTh B onurcaHue Kiacca:

class CWinGreetDoc : public CDocument

{

protected:
char *m Message;
public:
char *GetMessage() { return m Message; }

protected: // create from serialization only
/] ...
}

1.  Otkpeith daitn WinGreetDoc.cpp (peanuzanms kinacca nokymenTa). Jlooa-
BUTH B KOHCTPYKTOPE KJ1acca:

CWinGreetDoc: : CWinGreetDoc ()

{

// TODO: mofGaBbTe KOI KOHCTPYKTOPA
m Message = "Greetings!";

}

2. Otxpeite daitn WinGreetView.cpp (peasmzarusi Kiacca TpeICTaBICHUS
nporpamMmsl — nopoxzaaercs ot kiacca CView). Jlo6aButh kojJ oTodpaxe-
HUS TaHHBIX:
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void CWinGreetView: :OnDraw (CDC* pDC)
CWinGreetDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;

// TODO: moBaBbTe KON OTOOPaXeHMS COOCTBEHHBIX IAHHBIX
RECT ClientRect;
GetClientRect (&ClientRect);
pDC->DrawText (
pDoc->GetMessage (), // nomyuwsTs CTPOKY
-1,
&ClientRect,
DT CENTER | DT VCENTER | DT SINGLELINE);

JUIs KOMOMIIAIMY ¥ KOMIIOHOBKHM IIPHIIOXKE- Build  Execute Program
HUSI MOKHO BOCIIOJIB30BaTLCS OJHUM M3 TPEX * ‘

Ccr1oco00B: JJ@ |ﬂ| ! 'ifT_"l

e B MeHio Build BeiOpaTh koMaHTy
Build WinGreet.exe

® HaxXaTh KJaBuiny F7

e HaxaTh KHOIKY Build Ha maHenu HHCTPYMEHTOB (CM. PUCYHOK)

Jlnst 3amycka npuiioxkeHus (0e3 OTiaauMKa) MOXKHO TakKe BbIOpaTh OJIMH U3
TpeX BapUAHTOB:

e B MmeHio Build BeiOpats komany Execute WinGreet.exe

e Haxath kinaBumu Ctrl-F5

e HaxaTh KHOIKY Execute Ha maHeau UHCTPYMEHTOB (CM. PUCYHOK).

BHenrHui BUI TIIABHOTO OKHA 3alyIIEHHOTO IPWJIOKEHMS MOKa3aH Ha pHU-
cyHKe. TaMm ke OTMEUEHBI OCHOBHBIE DJIEMEHTHI JAHHOTO OKHA.

Pa3BepHyTH OKHO
CBepHYTH OKHO l 3aKkpbIThL OKHO

CucreMHOe MeHIO - O] |

IMonoca menwo  —File Edik Help

IIIupokas pamka
HU3MEHsIeMOr0 pa3Mepa >

Greetings!
OKHO NpeACTABJICHU ——4—p

Paszbepemcsi, kakoi BapuaHT UCXOTHOTO KO/a ObLT CTEHEPUPOBAH MACTEPOM
AppWizard. bein co3man ko 0ToOpakeHHsI MEHIO, a TaK)Ke Pealu30BaHbl MyHK-
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Thl MeHto File/Edit u Help/About. OctanbHbie KOMaH/IbI WK HE ObUIH peaanu3o-
BaHbl (MeHto Edit), unu Obun peanuszoBanbl yactuyHo (MeHto File). B crenepu-
POBaHHOM BapuaHTe Npu BbIOOpe komMaH1 MeHIo File oroOpakaroTcst Auanoru ot-
KPBITUS W COXpaHeHUs (haijioB, HO PEAJbHO YTEHHUS M 3aIUCH HE MPOUCXOJTUT
(Ipy coOXpaHEHUU B CYLIECTBYIOIIMHN (aill oH yHHUTOXaeTcsi). Takum obpazom,
KOJ1 YT€HUS U COXPAHEHUS TaHHBIX HEOOXOJMMO IHCAaTh CaMOCTOATENbHO. Peanu-
30BaHO TaK)Xe 3allOMMHAHUE J10 4 UMEH (ailyioB, OTKPBIBABILINXCS NOCIEIHUMM.

Knaccei u gbatinbi npogpamMmel

[Ipu coznanuu SDI-npunoxxkenust macrep AppWizard co3naer 4 riiaBHbIX
KJ1acca, peajJu30BaHHbIE B OT/IEIbHBIX (ailnax:

e  xiacc gokymeHta (Doc). OH oTBedaeT 3a XpaHEHUE JAHHBIX MMPOrPAMMBI,
3a yTeHue U 3amuch Ha auck. [lopoxnaercs ot kinacca CDocument Oubmore-
ku MFC.

e  iacc npencrasieHus (View). [lopoxmaercs ot MFC-knacca CView. Ot-
BEYAEeT 32 OTOOpaKEHUE AAHHBIX MPOrpaMMmbl (Ha 3KpaHe, MPUHTEPE WU
JPYroM YCTpOICTBE) U 3a 00pabOTKy MH(pOpMalUU, BBOAUMOMN IMOJIb30Ba-
teneMm. OH yrpaBisieT OKHOM npejcTaBieHus (view window).

e inacc mpuioxkenus (App). Ilopoxmaercs or MFC-xmacca CWinApp.
VYmopasnser mporpammoit B 1enom. Pemaer olmme 3amaudd, Hampumep,
WHUIMATIN3alUI0 TIPOTPaMMbl U €€ 3aKIIOUUTEIhbHYI0 OYMCTKY. Kaxmas
MFC-nporpamMmma J0JI)KHAa cO37aTh B TOUYHOCTH OJIMH 3K3EMIUISIP Kiiacca,
nopoxaennoro or CWinApp.

e  Kiacc rmaBHoro okHa. [lo ymonuanuto HazeiBaercss CMainFrame u nopoxa-
erca ot kiacca CFrameWnd 6ubmuorexkn MFC. YpasiseT riaBHbIM OKHOM
NpOrpamMMbl, KOTOPOE SBISIETCS OOpaMIISIOIIUM OKHOM M COJIEPKUT paMKy
OKHA, CTPOKY 3arojloBKa, CTPOKY MEHIO U CUCTeMHOE MeHI0. OHO COIEP>KUT
kHOnKH Minimize, Maximize, Close, MOXXET cofiepKaTh TakKe IPyrHe dJie-
MEHTBI TOJIb30BATEILCKOr0 UHTEp(delica, HapUMep, MaHedb UHCTPYMEHTOB,
CTPOKY COCTOSIHUS U T.11. OKHO NpeCTaBieHUs (B KIIMEHTCKOM YacT TJIaBHO-
rO OKHA) SIBJIIETCS €r0 JJOUYSPHUM OKHOM M HE COJCPKUT HUKAKUX BHIIUMBIX
AIIEMEHTOB, KPOME TEKCTa U TpaduKu, OTOOPAKAIOIIUXCS SBHO.

Omaribi 8bINOSIHEHUS rpo2pamMmebl

YroOsI Jydie pa3oOparbes, Kak padoTaeT CO3JIaHHOE HaMU MPUIIOKEHUE,
paz0bepeM TOCIIE0BaTSIIBHOCTh OCHOBHBIX COOBITHH TPH 3aIyCKe MPOTrPaMMBbl
WinGreet, a UMEHHO:

Br130B KOoHCTpYyKTOpa Kitacca CWinApp

[Tonyuenue ynpasienus: pyukiuenn WinMain

BrezoB ¢yukiuu Initinstance gynkuueit WinMain
O6paboTka coobmenuit pynkuuerr WinMain

Breixoa u3 gynkumu WinMain u 3aBepiieHne nporpaMMel
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Buizo6 koncmpyxkmopa knacca CWinApp
B daiine WinGreet.cpp coaepXUTCsi €IMHCTBEHHBIN TJI00ATbHBINA SK3EMII-
asip kinacca CWinGreetApp:

CWinGreetApp thelpp;
Takum 00pa3zom, KOHCTPYKTOP Kjlacca BbI3bIBAETCS Iepei TeM, Kak (PyHK-
uust WinMain nosydaet ynpaBJieHHUE.
Konctpyktrop CWinApp, BbI3bIBaeMbiii KOHCTpykTOpoM CWinGreetApp,
BBITIOJTHSAET JIBE BAKHBIC 3a]1aUH:
®  [poBepsieT, OOBSIBICH JU B MPOTPAMME TOJIBKO OJIMH OOBEKT MPUIIOKEHUS
(xnacca, nopoxaeHHoro or CWinApp),
®  COXpaHseT aJpec 00bEKTa B rI100AILHOM yKazaTese, 0ObsBIIEMOM B OUO-
muoreke MFC. Ilocne sroro MFC mnosy4aeT BO3MOKHOCTH BBI3bIBATH
dbyukiuu kiacca CWinGreetApp.

Koncrpykrop CWinApp
(coxpansiet aapec
oowsexkta CWinGreetApp)
‘ \
Manmmanm3amms > K
OHCTPYKTOD
rI100aIbHBIX 3 CWinGreetApp
00BEKTOB
_ _ CWinGreetApp
WinMain -
> | Initinstance
Bxox B mporpammy >—  (co3zaer WabJIoH U
h BBI3BIBACT (PYHKITHIO
OnFileNew)
Hukn
COOOIIIEHAT
Bbixoa u3 nporpamMmMbl

l

Tlonyuenue ynpasnenus gynxyueti WinMain

Onpenenena BHyTpu MFC, noncoeaunsiercs npu nocTpOCHUH BBINOIHSIE-
Moro (aiina, pemaer ps 3a4ad, B 4aCTHOCTH, BbI3bIBaeT PyHKMIO Initinstance
(BuptyasibHast QyHkuus kinacca CWinApp), HCHONIb3ysi COXpaHEHHBIH ajapec
oobekTa CWinGreetApp.

@ynkuums Initinstance ciayXUT 111 HHULUATU3ALUN TPUIIOKECHHUS.

Obpabomka coobwenuii hynkyuen WinMain

[Tocne 3aBepriieHus 3agad uHUNUanu3anuu ¢Gyakius WinMain BXoauT B
LUK JUTs IOJYYCHUS U PACTIPEICTICHHS BCEX COOOIECHH, TOCTaHHBIX 00bEKTaM
BHYTpPU TporpamMMbl. B mporiecce paOboThl MPWIOKECHHS YIPABICHUE OCTACTCSI
BHYTPH ITOTO ITUKJIA.
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Buixoo uz ¢ynxyuu WinMain u 3aeepuierue npoepammol

Korpa nonw3oBarens BbiOupaer myHKT MmeHio File/Exit, cuctemHoe wme-
H10/Close win HaxkumaeT kHonky Close, MFC yHuYTOXaeT OKHO MporpaMMbl U
BbI3bIBaeT (yHkuMio PostQuitMessage s Beixoaa U3 LUKIa 00pabOTKH CO-
obmenuii. Benen 3a atuM npoucxoaut BeixoA u3 pyHkiuu WinMain, a cieno-
BaTEJIbHO, U MPUIIOKEHUS.

@ynkyus Initinstance

OOBIYHO B TPAIUIMOHHBIX TpadUUECKHX NPHIOKEHUSIX IIPU BBI3OBE
Initinstance co3maercst TONBKO TIAaBHOE OKHO mporpamMmbl. OmHAKO MacTep
AppWizard cozmaer emie u mabnoH gokymeHta. [llabmon — 3T0 sK3eMIusip
kiacca CSingleDocTemplate (B Haem ciryyae).

[[Tab10H TOKyMEHTA COJEPIKHUT:
e  pH()OPMALKIO O KJIAaccax JOKyMEHTA, INIABHOTO OKHA U IIPEJCTaBICHHUS,
®  HJICHTU(PHUKATOP PECYpCOB NpOrpaMMsbl (MEHIO, 3HAUKH U T.I1.)

Ecnu m3yunts ucxonueiii koa GyHkiuu Initinstance, To MOXXHO YBUIETH,

YTO B HEM BBINOJHAETCS CIEAYIONIAs OCIEI0BATENbHOCTh AEHCTBHIA:

e  cosmaercs ykaszarenb pDocTemplate;

®  UCHOJB3YETCA ONEPaTOp New sl JMHAMUYECKOro CO3JaHMs 11a0jIoHa J0-
kymeHTa. KOHCTpyKTOpYy mnepenaroTcs HACHTU(GUKATOP PEecypcoB Ipo-
IpaMMBbI M yKa3aTeIu Ha OCHOBHBIE KJIACCHI MPOTPAMMBI, IPU 3TOM HCIOJIb-
3yercsi makpoc RUNTIME CLASS, Bo3Bpaiaromuii ykazateiab Ha KiIacc
CRuntimeClass.

e  yKaszareib Ha 00BEKT mabiioHa nepenaerca B pynkuto AddDocTemplate.

[Tocne cozmanusa mabioHa aokyMmeHta Initinstance mytem BbI30oBa (PyHK-
nun ParseCommandLine u3BiIeKaeT KOMaHAHYIO CTPOKY, a 3aTEM BbI3bIBAET
dbynknuro ProcessShellCommand kimacca CWinApp mist ee oOpabotku. Tak,
€CJIM OHAa COJEPKUT UM (aiina, To pyHkuus ProcessShellCommand npobyer
€ro OTKPBIThH (B HAaIllEM Cily4yae Moka He cpaboTaeT, T.K. Mbl HE HAIMCaIN COOT-
BEeTCTBYIOIIMKA Koxa). Ecim umenu ¢aitna HeT, TO BbI3bIBaeTCA (YHKIHS
OnFileNew knacca CWinApp st co3JaHusi HOBOTO IYCTOI0 JJOKYMEHTA.

[Tpu Be30Be dyHKunu OnFileNew nmporpamma HCHOIb3yeT MIA0I0H JTOKY-
MeHTa It co3gaHusg o0bekToB THIa CWinGreetDoc, CMainFrame,
CWinGreetView, a Takxe aJisl CBSI3U C IJIaBHBIM OKHOM M OKHOM IpejCTaBiie-
Hus. OHu OyayT ucnosb3oBaThes (B SDI-npunoxkenun), U npyu NOBTOPHBIX BbI-
3o0Bax OnFileNew HOBBIE 0OBEKTHI CO3/1aBaThCS HE OYAYT.

Haxkonern, 4to0bl 0TOOpa3uTh OKHO U €ro COAEPKUMOE Ha 3KpaHe, BbI3bI-
Barotcs ¢pynkuuu ShowWindow u UpdateWindow o6bexTa riaBHOTO OKHA.
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Tema 6. Peanunsauua npeacraBneHns

[IpencraBnenue (View) — 4dacTh NporpamMMbl C UCIOJIb30BaHUEM OMOINO-
teku MFC st ynipaBlieHHsI OKHOM MTPOCMOTpa, 00pabOTKU MH(POPMAIH, BBO-
JTMMOM TI0JIb30BaTEIeM, U OTOOpaKCHHEM JJOKYMEHTa B OKHE.

MBI paccMOTpHM JBE peanu3aliiy MpeCTaBICHUS:

['paduueckoe mpencTaBieHUE — MPOCTEHIIas MTporpaMma pPHCOBAHUS
MiniDraw.

TexcroBoe mpeacTaBiIeHUE — MPOCTEHININIA TEKCTOBBIN penakTop MiniEdit.

6.1. Peanu3ayus epaguvyecko20 npedcmassieHus
['eHepayusi ucxoOHbIX ¢halisios

[ToBTOpUTH BCe maru reHepamnuu nporpammel WinGreet. B kauectBe ume-
HU IpoekTa B34Th MiniDraw.

Orlpe@eneHue rnepemMeHHbIX Kriacca npedcmaeneHu,q

B daitne MiniDrawView.h no6aButs B onucanue kiacca CMiniDrawView
NIEpPEMEHHBIE:

class CMiniDrawView : public CView

{

protected:
CString m ClassName;
int m Dragging;
HCURSOR m HCross; // JleCKpumnTop yKasaTejsl MBI
CPoint m PointOld;
CPoint m PointOrigin;
// ocTaBmasca yacTb omnpemnesieHrs CMiniDrawView

)

MHuuuanusayusi nepeMeHHbIX Krnacca rnpedcmasrieHusl

B aiine MiniDrawView.cpp m006aButh B KOHCTPYKTOp Kjacca
CMiniDrawView xox nanunmanu3amnuu nepeMeHnsix m_Dragging u m_HCross.

[ITT77077777777777777777777777777777777777777777777777777777

// CMiniDrawView construction/destruction

CMiniDrawView: :CMiniDrawView ()

{

// TODO: moBaBbTe KOI KOHCTPYKTOPAa
m Dragging = 0;
m HCross = AfxGetApp () ->LoadStandardCursor (IDC CROSS) ;

}
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[lepemennas m_HCross comepKuT AECKpPUNTOpP yKa3aTels MbIIIN, KOTIa
TOT HAXOJUTCS BHYTPHU OKHa npeacTtaBieHus. Oynkuus AfxGetApp Bo3Bpauiaet
yKazaTelb Ha 00beKT Kiacca npuioxkeHus (kinacc CMiniDrawApp). OH ucnosb-
3yercst NI mostyueHusi udepe3 pynkumio LoadStandardCursor neckpumnrtopa
CTaHAAPTHOIO KPeCTOOOPa3HOI0 yKa3aTels.

NoeHmugbukamopbl cmaHdapmHbix ykazamerneu Windows,
Komopble MOXHO rnepedasampb pyHKyuu LoadStandardCursor

3Havenne Bua ykaszarens

IDC_ARROW CranpapTHblil yKa3aTelb-CTpEIKa

IDC CROSS [TepekpecTue, ucnonb3yeMoe I BEIOOpa

IDC_BEAM VYka3arenp U1 pelakTUPOBAHUS TEKCTA

IDC _SIZEALL VYka3aTrenp U3 4eThIPEX CTPEIIOK ISl U3MEHEHUS Pa3MepOB
OKHa

IDC _SIZENESW | JIsyHanpaBiieHHas CTpeska (CEBEpO-BOCTOK — KOr0-3amas)

IDC_SIZENS JIByHanpaBiieHHas! CTpesKa (CeBep — 1or)
IDC_SIZENWSE | JIByHanpaBiieHHas cTpeska (ceBepo-3anaj — I0ro-BOCTOK)
IDC _SIZEWE JIByHanpaBiieHHasl cTpesKa (3araj — BOCTOK)
IDC_UPARROW | BeprukanbpHas cTpenka

IDC_WAIT "[Iecounble yacer"

LobasneHue obpabomyukos coobuweHult Windows

C KaxIpIM OKHOM CBsi3aHa (DYHKIIVSI, Ha3bIBaeMas Mporeypoit okHa. Orre-
paIrMoHHasi CHCTEMa BBI3BIBAET ATY (DYHKIIMIO, €CIIU MPOUCXOIUT COOBITHE, Tpe-
Oyromee oOpabOTKH, U TepeaeT el UICHTH(PUKATOP COOBITHS W JAaHHBIC IS
ero 00paboTku. DTO Ha3bIBaeTCS Mepeaayeii COOOUICHHS OKHY .

[Tponenypa oxkna ¢ nomoimbto 6ubnuoreku MFC co3naercs aBromaTuye-
CKH ¥ BBITIOJHSACT MUHUMAJIBHYIO CTAaHAAPTHYIO 00pabOTKy MEpeTaHHoro coo0-
mieHus. Ecnu HeoOxonuma coOcTBeHHass o0paboTka cCOOOIIEHMs, TO JOJDKHA
OBITh CO3/1aHa COOTBETCTBYIOIIAsl (DYHKITHS, SIBJISIONIASCS YJICHOM KJlacca
YIPABJICHHS] OKHOM.

s ompeneneHuss oOpaboTyMKa COOOIICHHMSI MOXXHO BOCIIOJIB30BAThCS
ClassWizard.

KomaHOHbIe coobuwieHusi

MFC o0ecrnieunBaer crnenuaibHy0 00paboTKy COOOUIEHUH, TEHEPUPYEMbIX
00BEKTaMHU TOJH30BATENBCKOTO HHTEpdEiica: MEHI0, KOMOMHAIMW KIJIABHIII,
KHOTIKM TIaHeJled WHCTPYMEHTOB, CTPOKU COCTOSHUS, DJIEMEHTHI YNpaBICHHUS
JIAJIOTOBBIX OKOH.
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DTH COOOIICHUS IPUHITO HA3bIBATh KOMaHAHBIMUA COOOIICHUSMH.

Korpa nosnb3oBaTenb BbIOMpaeT OOBEKT MHTEpQeiica UM OJUH U3 ITUX
00BEKTOB HEOOXOAMMO OOHOBUTH, OOBEKT MEpPeAacT KOMaHIHOE COOOIIECHHE
TJIaBHOMY OKHY.

Opnako MFC cnavasia HampaBisieT 3TO cooOlieHne oOBEKTY OKHa Mpe/-
ctaBieHus. Ecau ToT He umeeT cBoero o0paboTyuKa, TO COOOIIEHHE HAITPaBIIs-
eTcsi 0O0BEKTYy JOoKyMeHTa. Eciii 00bEeKT JOKYMEHTa HE COIEPKUT 00pabOTUUK,
TO COOOILIEHUE MEepelaeTCs IIaBHOMY OKHY Iporpammsl. Eciu oHo He pacmona-
raeT CBOMM OOpaOOTYMKOM, COOOIEHNE HAIMPABISETCS OOBEKTY MPHIIOKCHHUS.
Hakomner, eciim oH He oOecriednBaeT 00paboOTKy, TO coodIeHne oopadbaTriBacT-
Csl CTaHAAPTHBIM 00pa3oM.

Takoe pacumpenrne 0OCHOBHOTO MEXaHM3Ma COOOIICHH TO3BOJISIET OCYyIIIe-
CTBJISATh O00pabOTKYy KOMAaHIHBIX COOOIEHHH HE TOJBKO OOBEKTaMH, YIpaB-
JSIFOIIMMHA OKHAMH, HO M JTIIOOBIMU OOBEeKTaMH MpuiokeHus. OHU B KauecTBe
npenka umeror kaacc CCmdTarget, peanu3yroniero MexaHu3M nepeaadn cooo-
LICHUH.

Takum oOpazoM, nporpaMMucT oOpadaThIBa€T COOOIIEHUSI BHYTPHU Kjlacca,
HanOoJee MOIXOIAIIEro JUIsl 3TOr0 B KaXKJI0OM KOHKpETHOM ciiydae. Hampumep,
coobmienne o Beidope myHnkra meHto File/Exit pazymHo oOpabaThiBaTh B Kilacce
npuioxenus, a File/Save — B kitacce 1okyMeHTa.

lpumep: 0obasrneHue obpabomuyuka Haxamusi 51e80U KHOIMKU
MbILWU

JlobaBum B mporpammy  (QyHKIUIO ~ 00pabOTKM  COOOIICHUS
WM _LBUTTONDOWN, koropoe mnepenaercs Ipu KaKIOM HAKATHM JIEBOU
KHOIKHU Mbllu. Tpebyercs:

e  OrtkpeiTh npoekT MiniDraw. BwiOpate nyHkt menio View/ClassWizard

mwm Ctrl-W.

e  OtkpsiTh BKIAAKY Message Maps, 4ToObI onpeenuTh 00paboTuruK COOBI-
THUM.

e B cnucke Class name BbiOpaTh kiacc CMiniDrawView (knacc npeacras-
JICHUSA).

e B crnucke Object IDs BoiOpaTh nyHkt CMiniDrawView. 3T0 mo3BoiuT 3a-
nath ¢QyHkiuo-uieH kiacca CMiniDrawView mist 06paboTku 1106010
YBEJOMIISIOIIETO COOOIEHHUs, IEPEAAHHOTO KJIacCy MPEeCTaBICHUs, Tepe-
OTIPEJICNINB OJIHY M3 BUPTYAIbHBIX (YHKIUN, KOTOPYIO OH HACJIEIyeT OT
kiacca CView. OcrtanbHble MyHKTHI B CIIHCKE — COOOIIEHUSI OT 0OBEKTOB
uHTepdeiica.

e B crnucke coobmenuit Messages BoiOpath WM _LBUTTONDOWN. Cnu-
COK COJICPKUT UIACHTU(UKATOPHI BCEX YBEIOMIISIONINX COOOIICHUN B UMe-
Ha BUPTYaJIbHbIX (PYHKIMH, NpuHaiiexamux kiuaccy CView.

e  Haxarp kHonky AddFunction. ClassWizard co3gaet ma6i1on o6paboTurka
cooOmenusa ¢ umeneM OnLButtonDown.

24



e  Haxarp kHomnky Edit Code. Otkpoercs ¢aiin MiniDrawView.cpp st pe-
JTakTUpoBaHus koaa Gpynkuuu OnLButtonDown.

lpoepammuposaHue o6pabomku Haxamusi 71e80U KHOIMKU
MbIlWU

Jo6aBuMm B ¢pyHKIMIO 00padoTku OnLButtonDown cieayronui KoJ:
void CMiniDrawView: :OnLButtonDown (UINT nFlags, CPoint point)

{

// TODO: JIloGaBbTe COBOCTBEHHEI KOI OO0padoTurKa
m PointOrigin = point; // Hauano smmum

m PointOld = point; // Vicnomesyior OapyrmMe o6paboTumkm
SetCapture (); // "BaxBaT" COOGIEHMI OT MBIIM OKHOM
m Dragging = 1; // VimeT pucoBaxHme

RECT Rect;

GetClientRect (&Rect); // KoopmMHATE OKHA IIpPeINCTABJICHNS
ClientToScreen (&Rect);// IlpeoBpasyeM B SKpaHHbE

// (oT BepxHero JyieBoro yrvia)
::ClipCursor (&Rect); // Orp.nepemein.kypcC.npeneijlaMm1 OKHa
CView: :OnLButtonDown (nFlags, point) ;

}
Cxema coobuweHut

Cxema cooOmienuit (message map) — cnenuaibHas ctpykrypa MFC, onu-
ChIBAIOIas CBs3b (PYHKIMI ¢ 0OpabaTbiBaeMbIMU UMH cooOmeHusiMu. [lpu cos-
nanuu ¢GyHkuun-oopadotunka ClassWizard 3aHocuT ee B JaHHYIO CTPYKTYPY
(CMiniDrawView.h):

// Generated message map functions

protected:
//{{AFX MSG (CMiniDrawView)
afx msg void OnLButtonDown (UINT nFlags, CPoint point) ;
afx msg void OnMouseMove (UINT nFlags, CPoint point) ;
afx msg void OnLButtonUp (UINT nFlags, CPoint point) ;
//} }AFX MSG
DECLARE MESSAGE MAP ()

B ¢daiine peanmuzanuu CMiniDrawView.cpp OyayT 106aBiaeHb MAaKpOCHI:

BEGIN MESSAGE MAP (CMiniDrawView, CView)
//{{AFX MSG MAP (CMiniDrawView)
ON WM LBUTTONDOWN ()
ON WM MOUSEMOVE ()
ON WM LBUTTONUP ()

//}}AFX MSG MAP
END MESSAGE MAP ()
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Cxema coobuweHul — ¢pyHkuussi OnMouseMove
Tax xe xak u panee 1o6aBuM 006padoTunk coosrTss WM _MOUSEMOVE:

void CMiniDrawView: :OnMouseMove (UINT nFlags, CPoint point)

{

// TODO: IloGaBbTe COOCTBEHHEIT KOI OO0padoTurKa
::SetCursor (m HCross); // YcraHoBka Tuma Kypcopa
if (m Dragging)

{

}

CClientDC ClientDC (this);

ClientDC.SetROP2 (R2_NOT);

ClientDC.MoveTo (m PointOrigin) ;

ClientDC.LineTo (m PointOld); // Crwupamme snmnm
ClientDC.MoveTo (m PointOrigin) ;

ClientDC.LineTo (point); // PucoBanme HOBOM JIAHVA
m PointOld = point;

CView: :OnMouseMove (nFlags, point) ;

BeizoB ClientDC.SetROP2 (R2 NOT) 3amaer pucoBaHuE B PEXKHUME HH-
BEpPTHPOBaHUS (IIPH BTOPOM MPOXO/IE IMHUS CTHPACTCS).

Cxema coobuweHul — ¢pyHkuyus OnLButtonUp
Tak xe kak u panee no6aBum 06padoTunk coositTuss WM LBUTTONUP:

void CMiniDrawView:: OnLButtonUp (UINT nFlags, CPoint point)

{

// TODO: JloBaBbTe COOCTBEHHBEIT KOI OO0paboTumKa
if (m Dragging)

{

}

m Dragging = 0;

: :ReleaseCapture (); //OrMeHMTE 3axBaT COOOWEHVII MBLA
: :ClipCursor (NULL); //Kypcop OBUIaeTCsI [10 BCEMy SKPaHY
CClientDC ClientDC (this);

ClientDC.SetROP2 (R2 NOT) ;

ClientDC.MoveTo (m PointOrigin) ;

ClientDC.LineTo (m PointOld) ;

ClientDC.SetROP2 (R2 COPYPEN) ;

ClientDC.MoveTo (m PointOrigin) ;

ClientDC.LineTo (point);

CView: :OnLButtonUp (nFlags, point) ;
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[Napamempbl coobwieHUlU Mbilu

Bcem obOpaborunkam coobuieHuit nepenatorcst asa napamerpa: nFlags u
point. [lapamerp point 3a1aeT KOOpAMHATHI OCTPUS Kypcopa MbIli. OTaeabHbIe
outel mapametpa nFlags mo3BosAIOT BBISICHUTH, OBUTM JIM HAXXaThl HEKOTOPHIE
KJIABUILLY.

burtoBas macka Coaep:kanue OMTa YCTAHABJINBACTCS, €CJIM HAKATA
MK CONTROL knasuma Ctrl

MK LBUTTON JieBasi KHOIIKa MBIIIN

MK _MBUTTON CpeaHssl KHOIIKA MBI

MK RBUTTON IIpaBasi KHOIIKa MBIIIU

MK _SHIFT kiaBua Shift

[Tpumep npoBepku, HaxaTa Jiv kiasuiua Shift:
if (nFlags & MK SHIFT)

lpoekmuposaHue pecypcos rpoepamMmabi

[IpousBeneM HaCTPOUKY pecypcoB (MEHIO U 3HAYOK).
B oxne Project Workspace otkpoem Bkiaaky Resource View u pasBepHeM
rpad pecypcoB MporpamMmsl (Bce KaTErOpum).

Hactpoiika meH:o:

e  JIroiinoi#t memuok Ha IDR. MAINFRAME B pa3nene Menu (3TOT UJICHTH-
(duKaToOp UCHOIB3YETCS TAKXKE I HACTPONUKU TaOJIUIBI TOPSUYMUX KIaBHUII U
IJIABHOT'O 3HAYKa IPOrPaMMBbl).

e  OcraBuTth B MeHIo File Tonpko mynktsl New, Exit, a Takxke pa3eiauTens.

e  VYoOpats menmo Edit.

Hactpoiika 3Hauka:

e  Jlpoiino#t memuok Ha IDR. MAINFRAME B pazgene Icon. daiin uzobpa-
KEHUSI COJEPXKUT JBE BEpPCHUM 3Hauka: KpymHbid (32%32) u wmenkuit
(16*16).

e  OtpenaktupoBaTh (€Ciu HAJO).

Coxpanenne: myHKT Save All menro File, ocHoBHas mHpOpManus 0 pecyp-
cax coxpanutrcs B ¢aine MiniDraw.rc, a wuHdopmanus o 3Ha4YKe B
res\MiniDraw.ico.

Hacmpolka okHa rnpozspammsl

[TporpaMMa B HaCTOAIIEM BHI€ UMEET JIBA MPOOIEMHBIX MOMEHTA:
1. Mepuanue kypcopa. IlpuumnHa: MbI OTOOpakaeM KpecTOOOpas3HbIM, a
Windows nbITaeTcs 0TOOpa3uTh OOBIYHYIO CTPETIKY .
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2. Ecuu BpIOpaTh B MaHEIW yIpaBICHUS TEMHBIN UBET JJIsl OKHA, TO JIMHUM HE
BHJIHO.

Pewmenue: nepenucars BupTyaibnyto ¢pynkuuio PreCreateWindow kiacca
CView:

BOOL CMiniDrawView: : PreCreateWindow (CREATESTRUCT& cs)

{

// TODO: Bmech M3MEHUTE KJIACC WM CTWIM OKHAE,
// MommbnLMpys CTpyKTypy CREATESTRUCT cs

m ClassName = AfxRegisterWndClass

(CS_HREDRAW | CS VREDRAW, // cTwm okHa
0, // 6e3 xypcopa
(HBRUSH) : :GetStockObject (WHITE BRUSH), // 6esmsuz dou

0); // 6es sHauka

cs.lpszClass = m ClassName;
return CView: :PreCreateWindow (cs) ;

}

[Tone lpszClass ctpyktypei CREATESTRUCT XxpaHuT ums k1acca oxkHa
Windows (oTo He kinacc C++, a CTpyKTypa AAaHHBIX JUIsl ONUCAaHUS OOLIUX
CBOWCTB OKHA).

Jliist perucTparius Kiacca UCIoib3yeTcs TiiodanbHas GyHKIUS OUOIMOTeKH
MFC AfxRegisterWndClass, umeronias ciieayrouue napaMeTpbl:

1.  Crumu CS_HREDRAW u CS_VREDRAW, TpeOyroiue nepepucoBKU OK-

Ha IIPU U3MEHEHUHU KaXKJI0TO U3 €ro pa3MepoB.

2. 3anaer gopmy ykazatend. Eciu 0, To Windows He oToOpa)kaeT yka3zareb.
3nech MOXKHO OBLIO cpa3y 3a/iaTh TpeOyeMblil yKa3aTenb Kypcopa, OJHAKO

MbI XOTUM OCTaBUTh c€0€ BO3MOKHOCTh €0 ONEPAaTUBHOIO U3MEHEHUSI.

3. 3anuBKa OKHa mpejcTaBlieHUs. B naHHOM ciydyae — cTaHaapTHas Oenas

KHCTb.

4. 3Hauok okHa. 0, eclii HE HyXEH.

OOpaTtuTe BHUMaHHE Ha NEPEONpPEesICHUs] BUPTYalbHBIX (PyHKLINMN, CreHe-
pupoBanubie Mactepamu AppWizard u ClassWizard nns onpenenenus cxembl
cooOmIeHNII  Kjlacca  MPEACTaBIEHUS — CM.  ONpeJAesieHHe  Kiacca
CMiniDrawView B ¢aiine CMiniDrawView.h.

6.2. Peanu3auyusi mekcmoegoz20 rnpedcmassieHusi

[IpocTeiimmii npuMep — CO3/1aHHE TEKCTOBOIO peaakropa (mporpamma
MiniEdit).

JI71st 3TOro 10CTaTOYHO NOPOAUTH Kiacc npeacrasieHus He o CView, a oT
CEditView. OT0 10O3BOJIUT BBOJIUTHh U PEJAKTUPOBATh TEKCT BHYTPU OKHA MPE/-
CTaBJICHUS U UCIOJIb30BaTh HAOOP FOTOBBIX KOMaH/| pEJaKTHPOBAHUA.
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Hpyrue kmnaccel MOpeacTaBieHUs, peaduzoBaHHble B OuoOnuorexke MFC:

CCtrlView, CFormView, CScrollView, CDaoRecordView, CHtmlView,
CListView, COleDBRecordView, CRecordView, CRichEditView, CTreeView.

[eHepayusi ucxoOHbIX ¢halisios

1.

2.

[ToBTOpUTH BCe maru resepanuu nporpammel WinGreet. B kauectse ume-
HU npoekTa B3aTh MiniEdit.

IIpu sTOM Ha 1miare 6:

e Bribparts ums kinacca CMiniEditView u3 crivcka B BEpXHEH 4acTH OKHa.
e B cmucke Base class BeiOpats CEditView.

OTpenakTupoBaTh MEHIO M TAOJMIy TOpSYMX KJIABUIL, KaK MPEUI0KEHO
HIDKE.

PedakmupoegaHue pecypcos rnpozpammsl

l.
2.

W

5.

VY nanute B MmeHto File Bce, kpome koManabl Exit u pazaenurens Ha HEH.
Jlo6aButh HOBBIN TyHKT MeHI0 BBeAs uaeHtudukarop ID FILE PRINT B
nosie ID u ctpoky &Print.. \tCtrl+P B mone Caption.

IlepeTanuTh MBIIIBIO HOBYIO KOMAaHAy BBILIE PA3JAECIIUTES.

B mento Edit mocne nynkra Paste BCTaBuTh cieayronye MyHKThl MEHIO:

e [D: ID EDIT SELECT ALL, Caption: Select &All;

e Paznenutens (OTMETUTH OMIMIO Separator)

ID: ID_EDIT FIND, Caption: &Find;

ID: ID_EDIT REPEAT, Caption: Find &Next\tF3;

e [D: ID EDIT REPLACE, Caption: Replace;

OOparure BHMMaHWE: B HUWXKHEH yactu okHa Menu Item Properties orto-
OpaxxaeTcst mojickaska (BBIBOJUTCS B CTPOKE COCTOSIHUSA, €CIIM OHA €CTh).
OTpenakTUpoBaTh TAOIHILY TOPSYUX KIABUIII.

PeOaKmuposaHue mabnuubl cOpPA4YUX Knasuuwl

I[O6aBI/IM B Ta6J'H/II_[y ropsa4ux KJIaBHII BbI3OBbI KOMAaH/BI II€CYAaTH U IOBTO-

PCHHA ITOMCKA, 3a4BJICHHBIC PAHEC B MCHIO.

1.
2.
3.
4.
3.

HBorinoii memyok Ha IDR. MAINFRAME B paznene Accelerator.
Jl06aBUTh HOBBIM IMYHKT JABOWHBIM IIETYKOM B IYCTOH CTPOKE BHHU3Y Tal-
JIVLIBI.

Brectu unentudukarop ID FILE PRINT B noze ID.

Haxatp knoniky Next Key Typed, 3arem komOunanmio Ctrl+P.
AmnanornynsiM oOpa3zoM HazHaunTh uaeHTuukaropy ID EDIT REPEAT
kiaunry F3.

Ecau HCO6XOI[I/IMO, MOXHO OTPCAAKTHUPOBATH 3HAYKH IIPOrpaMMbl, 3aTCM

COXPaHUTh BECh IMPOCKT.

CoOpaTh MpOEKT, 3amyCTUTh Ha BbINOHEHUE. OOpaTUTh BHUMAHHE, YTO

BCEC KOMaH/Ibl MCHIO YK€ peaju30BaHbI, TaK Kak 00pabaThIBAIOTCS CPEICTBAMMU
kiracca CEditView.
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Tema 7. Peanunsauunsa aoKkyMmeHTa

Knacc nokymenta B apxurekrype Document/View oTBedaeT 3a XpaHEHHE
JAHHBIX, 32 UX 3arpy3Ky (M coxpaHeHue) u3 (aiiyoB, a TAKKE COACPKUT PYyHK-
[[MH, TIO3BOJISIFOIIME APYTUM KJIaccaM MOJdydaTh WM U3MEHSTh IaHHbIE, OCYIIEeC-
TBJISIE TAKMM 00pa3oM UX MPOCMOTP U peaKTUPOBAHUE.

B nannoit Teme OyayT pacCMOTPEHBI CIIEIYIOIINE BOTPOCHI:

CoxpaHeHue rpaguueckux JaHHbIX (Ha mpumepe rnporpammbl MiniDraw)
IlepepucoBka oxHa

Jlo6aBnenue B meHro koman Undo u Delete All

VY nanenue JaHHbBIX U3 JOKYMEHTA

Peanuzanms komana merro Undo u Delete All

7.1. CoxpaHeHue epaghuyecKux 0aHHbIX

OnpederneHue Kracca 0715 coxpaHeHUss UHgopmauuu o
88€0€HHbIX JTUHUSIX

JlobaBum B ¢aiine MiniDrawDoc.h mnepen onpenenenuem kiacca
CMiniDrawDoc onucanmne knacca CLine:
class CLine : public CObject
{
protected:
int m X1, m Y1, m X2, m Y2;
public:
CLine(int X1, int Y1, int X2, int Y2)

{

m X1 = X1;
m Yl = Y1;
m X2 = X2;
m Y2 = Y2;

}

void Draw (CDC *PDC) ;

};

LononHeHus 8 Knacce 00KyMeHmMa

JlobaBum B kome ompenenenus kimacca CMiniDrawDoc  (daiin
MiniDrawDoc.h):

class CMiniDrawDoc : public CDocument

{

protected:

CTypedPtrArray <CObArray, CLine*> m LineArray;
public:

void AddLine(int X1, int Y1, int X2, int Y2);
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CLine *GetLine(int Index);
int GetNumLines () ;
// OcrajybHele onpenelieHns kjacca CMiniDrawDoc

}

3neck m_LineArray — sx3emiuisip madiaona MFC-knacca CTypedPtrArray.
DTOT KJIacC TeHEpUpPYyeT CEMEWCTBO KJIACCOB, KAXKIbIM M3 KOTOPBIX SBIISETCS
MPOU3BOJAHBIM OT KJIAcCa, YKa3aHHOTO B MEPBOM mapameTpe IabioHa (MOXKeT
ob1Te CObArray unu CPtrArray). Kaxxaprii u3 kKiaccoB mpeaHa3HaueH Uil Xpa-
HEHUs TIEPEMEHHBIX KJIacca, YKa3aHHOTO BO BTOPOM IapaMeTpe madioHa.

Takum oGpa3om, mepemenHass m_LineArray sBisercs oOBEKTOM Kiacca,
nopoxaeHaoro ot kiaacca CObArray u coxpanstomero ykasarenu Ha CLine.

Jlnst mcnonb3oBanust mabnona kmacca CTypedPtrArray (kak m mro0o0ro
JIpyroro ma6JjoHa) B IPOrpaMMy HaJl0 BKJIIOYUTH (JIydllle B CTAHIApPTHBIA (aiii
3arosioBkoB StdAfx.h) ¢aitn Afxtempl.h:

#include <afxtempl.h> // llabnousl 6mubimoTexm MFC

Peanusauusi oyHKuul knacca 0oKymeHma

B konie ¢aitna peanuzanuu gokymenta MiniDrawDoc.cpp no6aBum koa
¢ynkuuii Draw, AddLine, GetLine, GetNumLines:

void CLine: :Draw (CDC *PDC)

{

PDC->MoveTo(m X1, m Y1);
PDC->LineTo(m X2, m Y2);

}

void CMiniDrawDoc: :AddLine (int X1, int Y1, int X2, int Y2)

{

CLine *PLine = new CLine(X1l, Y1, X2, Y2);
m LineArray.Add (PLine) ;

}

CLine *CMiniDrawDoc: :GetLine (int Index)

{

if (Index < 0 || Index > m LineArray.GetUpperBound())
return 0;
return m LineArray.GetAt (Index) ;

}

int CMiniDrawDoc: :GetNumLines ()

{
}

return m LineArray.GetSize();
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Bnecem HeobxoauMmble nobaBieHust B kon ¢yHkiuu OnLButtonUp (daiin
MiniDrawView.cpp):

void CMiniDrawView:: OnLButtonUp (UINT nFlags, CPoint point)

{
/] ...
ClientDC.LineTo (point) ;
CMiniDrawDoc* PDoc = GetDocument () ;
PDoc->AddLine (m PointOrigin.x, m PointOrigin.y,
point.x, point.y); // BanoMunTs Jammo

//

7.2. [lepepucoeka OKHa

[TockonbKy Temeph MporpaMma XpaHHUT JAaHHBIE, TO3BOJISIOIINE BOCCTAHO-
BUTb JIMHUIO, UX MOKHO MCIIOJIb30BaTh MPU MEPEPUCOBKE OKHA.

JIns mepepucoBKM OKHA CUCTEMA CHAYalla yAAJSIET €ro COAEPKUMOE, a 3a-
TeM BbI3bIBaeT (pyHKIMO OnDraw Kkiacca npecTaBiIeHus.

Ho6asum B ¢aiin MiniDrawView.cpp ko:

void CMiniDrawView: :OnDraw (CDC* pDC)

{

CMiniDrawDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;

// TODO: moBaBbTe KON OTOOPaXeHMS COOCTBEHHBIX IJAaHHBIX
int Index = pDoc->GetNumLines() ;
while (Index--)

pDoc->GetLine (Index) ->Draw (pDC) ;

3amMeuaHme: cucreMa yAaisieT TOJbKO Ty YaCTh OKHA, KOTOPYIO TpeOyercs
NepepPUCOBaTh, IOATOMY MPOLIECC OTPUCOBKU MOXKHO €I1I€ ONTUMHU3UPOBATD.

7.3. JobaeneHue komaHO 8 MeHIO

Jlia noGaBieHust HEOOXOAUMBIX IMyHKTOB B MEHIO BBIIIOJIHUM CJEAYIOLINE
JICUCTBHUS:
1.  Ortkpoem pepakTop TJaBHOIO MEHIO Ha BKiaaake Resource View okHa
Workspace.
2.  Ho6asum nyHkt Edit B ctpoke menro. (Caption: &Edit). [leperamum ero
mexay nynkramu File u Help.
3. Jlo6aBuM myHKTHI MeHIO B MeHI0 Edit:
e [D: ID EDIT UNDO, Caption: &Undo\tCtrl+Z;
e Paznenutens (OTMETUTH OMLMIO Separator)
e [D: ID EDIT CLEAR ALL, Caption: &Delete All;
4. CoxpaHUM IIPOEKT.
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3ameuanus: 11 komanasl Undo He Tpebyercst onpenensith KOMOMHALIUIO
knaBuil Ctrl+Z, tak kak AppWizard onpenenui ee npu NepBUYHON IreHEPALIUU
Kojga mporpammbl. Kpome TOro, OH HazHauumid g Hee KOMOWHALUIO
Alt+Backspace (00bruHy 0 7151 paHHUX TparUuecKuX MPUI0KEHUN).

HpI/I HCIIOJIB30BAHHUHN PCAAKTOPa MCHIO MOXHO 3adaBdTb HCKOTOPBIC HO-
IMOJJHUTCIIBHBIC YCTAHOBKH ITYHKTOB MCHIO, HAIIpUMCpP, CACIATb IIYHKT H3HA-
JaJIbHO HCAOCTYIIHBIM.

7.4. YOaneHue OaHHbIx OOKyMeHmMa

Korna BwiOupaercs mynkt New wmeHwo File, MFC (a Tounee ¢yHkius
OnFileNew wimacca CWinApp) BbI3bIBa€T  BUPTYAJIbHYIO  (QYHKIIHIO
CDocument::DeleteContetns. UtoObl ynaauTh JaHHBIC, COXpPaHSIEMbIC HAITUM
kiaccoM gokyMeHta (CMiniDrawDoc), HeoOxonuMo HamucaTh COOCTBEHHYIO
peanu3zanuio 3toi GhyHKuuu. s 3Toro:

1. BemBare Mactepa ClassWizard (nampumep, Ctrl+W). OTKpwITh BKIAJIKY
Message Map, mO3BOJISIFOIIYIO ONPEACIUTh (PYHKITUU-UIICHBI.

2. B cmucke Class name BeiOpath kimacc CMiniDrawDoc. B cnimcke Object IDs
BbIOpaTh CMiniDrawDoc amns otoOpaxenus B cnucke Messages nMeH BUp-
TyalbHBIX (YHKIUH, ONPEIEICHHBIX B POJUTEIBCKUX KIaccax.

B crmcke Messages BoiOpath ¢ynkiuto DeleteContents, HakaTh KHOIIKH

Add Function, 3atrem Edit Code. Jlo6aBuTh B QyHKIHMIO CleAyIOLINE CTPOKHU:

void CMiniDrawDoc: :DeleteContents ()
{
// TODO: IoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
int Index = m LineArray.GetSize();
while (Index--)
delete m LineArray.GetAt (Index) ;
m LineArray.RemoveAll () ;
CDocument : :DeleteContents () ;

}

7.5. Peanusayusit KOMaHO MEHIo

Obpabomka komaHObI Delete All

1. BsBars Mactepa ClassWizard (Ctrl+W). OtkpeiTh BKIagaKy Message Map.

2. B cmnucke Class name BwiOpath kinacc CMiniDrawDoc, 4To0b1 QyHKIIHS
cTaja 4JIEHOM 3TOro Kiacca (KOMaHJIHOE COOOIIEHHE MOXKET oO0padaThi-
BaThCS JIOOBIM M3 YE€THIPEX OCHOBHBIX KJIACCOB: MPEIICTABICHHUS, TOKYMEH-
Ta, TTIABHOT'O OKHA VI TIPUIIOKEHUS ).

3. B cmoucke Object IDs Beibpate uaentudukarop ID EDIT CLEAR ALL.
NMeHHo oH mpu co3manuu MeHI0 Ol mpucBoeH komange Delete All
[Tocne sroro B cnucke Messages MOSBATCS HACHTHU(PUKATOPHI JBYX BO3-
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MOxHBIX TUTIOB coobmieHuii: COMMAND u UPDATE COMMAND UI.
[lepBblii 03HAYAET, YTO MOJB30BATEIb BHIOpAN ITOT MYHKT MEHIO, BTOPOM
COOTBETCTBYET COOOIICHHIO, TIEpEaBaeMOMY IPU MEPBOM OTKPHITUU MeE-
HIO, COJIEPKAIIEr0 KOMaH/Iy.

4.  Bwibpats coobmienne COMMAND.

Haxatp xnonky Add Function, cormacuthecsi ¢ mpejjaraeMbiM CTaHAApT-

HbIM UMeHeM ¢yHkiun OnEditClearAll.

6. Haxars knonky Edit Code.
Jl06aBUTh B GyHKIUIO CIASTYIONIANA KOJI:

volid CMiniDrawDoc: :OnEditClearAll ()

{

e

// TODO: IloGaBbTe COBOCTBEHHEIT KOI OO0padoTurKa
DeleteContents() ;
UpdateAllViews (0) ; //YoaymTs comepiMMoe OKHA IIPenCTaBJICHNST

7. Boemonuuth maru ¢ 4 mo 7 mius nobaBieHus oOpaboTurMka COOOIIEHUS
UPDATE COMMAND UI. Beectu kox;:

void CMiniDrawDoc: :OnUpdateEditClearAll (CCmdUI* pCmdUT)
{
// TODO: IoBaBbTe COOCTBEHHEI KOI OO0paboTunKa
pCmdUI->Enable (m LineArray.GetSize()) ;

)

Oyukiuss OnUpdateEditClearAll monyuyaeT ykaszaTenb Ha OOBEKT Kiacca
CCmndUI, npepocrasistrormii GyHKINN A7 HHALMATU3AIWN KOMaHI MEHIO U
IpyTuX 00BEKTOB MOJIB30BATEILCKOTO HHTEpdetica. Tak, pynkus Enable nena-
et goctynHoi komanay Delete All, ecnmu qokymeHT He mycT. pyrue QyHKIHH:
SetCheck, SetRadio, SetText.

Obpabomka komaHObI Undo

C nomomibio Mactepa ClassWizard coznate 00padotuuk komanasl Undo,
uaentudukarop: ID_EDIT UNDO, nmsa ¢pynkuun: OnEditUndo. Kox:

void CMiniDrawDoc: :OnEditUndo ()

{

// TODO: JloBaBbTe COOCTBEHHBEIT KOI O0paboTumKa
int Index = m LineArray.GetUpperBound() ;
if (Index > -1)

delete m LineArray.GetAt (Index) ;

m LineArray.RemoveAt (Index) ;

}

UpdateAllViews (0) ;
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Hob6aButh  (GyHKIMIO  WHANWAIM3aMM  KoMmaHael  MeHro  Undo.
Ee neiicTBre pacnpocTpaHseTcsl B TOM YUCJIE U HAa HAXKATHUE TOPSYUX KIIABUIIIL.

void CMiniDrawDoc: :OnUpdateEditUndo (CCmdUI* pCmdUI)

{

// TODO: IoBaBbTe COOCTBEHHEIT KOI O0paboTumKa
pCmdUI->Enable (m LineArray.GetSize()) ;
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Tema 8. XpaHeHUe AaHHbIX

Tema mocBsIeHa U3yYCHHUIO TTPUHITUIIOB COXPAHEHUS W 3arpy3KH JTaHHBIX
JOKyMeHTa 13 (aiiioB Ha IHUCKE.

B pamkax naHHOM TEMBbI MBI peain3yeM CTaHAapTHbIE KoMaHbl MeHio File:
New, Open, Save, Save As, — a Takxe TexHosoruto drag-and-drop (oTkpbIBaHUE
daiina myreM nepeTackMBaHus oObekTa (aita u3 manku Windows wim OKHA
Windows Explorer B okHO mporpaMMsl).

MBI paccMOTPUM B Ka4€CTBE MPUMEPOB CIECAYIOLIUE ICUCTBHUS:

e  JloGaBneHue cpeacTB BBOJIa-BbIBOA JIAHHBIX B mporpamMmmy MiniDraw
e  JloGaBneHue cpeACTB BBOIA-BhIBOIA IAHHBIX B Mporpammy MiniEdit
e  Jlpyrue cpeacTsa BBOAA-BbIBOA (aisIOB

8.1. Beod-eb1800 npozpammsbl MiniDraw

[lobaeneHue komaHO 8 meHo File

B penakTope meHI0 100aBUTh HMXE MyHKTa New koManael Open..., Save,
Save As..., pasrpannuutens u komanay Recent File:

Nnentudpuxarop Haanuceh Jpyrue cBoiicTBa
ID FILE OPEN &Open.. \tCtrl+O -
ID FILE SAVE &Save\tCtrl+S -
ID FILE SAVE AS Save &As... —
— — Separator
ID FILE MRU FILEI Recent File Grayed
3ameuanmue:

Ecnmu B mporpamme oTKpwIT XOTs1 Obl ofuH (aitn, MFC BcTaBuT ero mms
BMecTo myHKTa Recent File, a Takyke mo06aBUT MMeHa MOCISTHUX UCIIOIB30BaH-
HBIX (haitsioB (He Ooee 4).

3adaHue cmaHOapmHO20 pacwupeHus ¢ghalos

B cywecmsyroweu npocpamme:
e B penakTope CTPOKOBBIX PECYpPCOB JABONHBIM LIEITYKOM OTKPBITh CTPOKY C
uaentupukaropom IDR. MAINFRAME.

e B none Caption BBecTu He0OXx0aumMyro nHpopmanuio (He Haxkumas Enter!).
3neck: MiniDraw\n\nMiniDr\nMiniDraw Files (*.drw)\n.drw\n Mini-
Draw.Document\n MiniDr Document
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Nudpopmanus Y10 onucaHo

MiniDraw\n 3aroJI0BOK OKHa IPUIJIOKEHHS
\n OcHoBa 111 uMeH nokymenta. Ecnu vet — Untitled
MiniDr\n Mmst TMIIA JOKyMEHTa

MiniDraw Files (*.drw)\n | Onucanue tuna JoOKyMeHTa U PUIBTP

.drw\n Pacmmpenue 10KyMEHTOB 3TOr0 TUIa

MiniDraw.Document\n Nnentudukartop tumna QaiioB B peectpe

MiniDr Document Omnucanue Tuna (aityioB B peecTpe

Ha smane cozoanus npoepammol:
[Ipu coznanuu npuiioxenus nocpeacrsom AppWizard:

1. B nwmamoroBom oxkne AppWizard (Step 4) nHaxath kHomnky Advanced...
OTtkpoercs nuanoroBoe okHO Advanced Options, BEIOpaTh B HEM BKJIAIKY
Document Template Strings.

2. B mone File extension 3amaTh cTaHgapTHOE paciiupenue ¢aina (6e3 Tou-
KH), Hanpumep, drw.

3.  AppWizard chopmupyer onucanue pacumpenus B nmoje Filter name. [pu
KEJIAHUH ATy CTPOKY MOKHO OTPEJaKTUPOBATh.

4. Haxarp kHonky Close ¥ MPOJOIKUTH CO3JaHUE TTPUITOKCHHSL.

[lod0epxka komaHO meHro File

st komang New, Open..., Save u Save As... onpenensitb 00paboTINKU
He TpedyeTcs, Tak Kak oHu npenoctasisitorcss MFC. B aTom ciyuae HeoO6xo1u-
MO HamucaTh KoJ uX nodoepacku. MFC Ttaxxke mpenocTtaBisieT 00pabOTUYnKH
KOMaHJ /it paboThI ¢ TIOCIeTHUMHU UCIIONb30BaHHbIMHU (paiinamu B menro File.

Komanoa New obGpabateiBaercs dynkuueir CWinApp::OnFileNew. Ona
BBI3BIBACT BUpPTyanbHyl0 ¢QyHkIuio DeleteContents, a 3aTeM MHULUATH3UPYET
HOBBIN JIOKYMEHT.

Komanoa Open... obGpabateiBaetcs (ynkuueit CWinApp::OnFileOpen.
Ona otoOpaxkaer ctaHfapTHoe aAuanoroBoe okHo Open. Eciu BbIOpath Qaitn u
HaxaTh kKHONIKY Open, OnFileOpen oTtkpoet aiin 115 4TeHus, a 3aTeM BbI30BET
dbyukmuo CMiniDrawDoc::Serialize, kotopas u n0okHA 00€CTICYUTh YTEHHUE
JAHHBIX.

Komanoa Save obGpabateiBaetcs ¢ynkiueir CDocument::OnFileSave, a
Save As — bynkuueit CDocument::OnFileSaveAs.

OnFileSave (mpu nepBoM coxpaHeHUH JO0KymMeHTa) U OnFileSaveAs ot-
KPBIBAIOT JMAJIOTOBOE OKHO Save As, 3aTteM (eciu 3a1ano uMs (aiina u HaxaTa
KHONKa  Save)  OTKppIBalOT  (aiim  Ha  3amUCh U BBI3BIBAIOT
CMiniDrawDoc::Serialize niis BbINOIHEHHUS] COOCTBEHHO ONEpPAIUi 3aMKCH.
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Cepuanu3sayus daHHbIX OOKyMeHmMa

Munumanshas peanusanusa Qynkiuu CMiniDrawDoc::Serialize 6bima co3s-
nana mactepoM AppWizard. /Io6aBum B Hee cienyromui Ko:

void CMiniDrawDoc: :Serialize (CArchive& ar)

{

if (ar.IsStoring())
// TODO: 3mech HOBGaBbTE KOI COXPAHEHMS IMAHHBIX
m LineArray.Serialize (ar);

}

else
// TODO: smech HOBABLTE KOI 3aTrPy3KM IaHHBIX
m LineArray.Serialize (ar);

®ynkuus CArchive::IsStoring Bo3spamiaer TRUE, ecniu daiin Ob11 OTKPBIT
TSt 3anucy (BeiOpana komanaa Save wim Save As) u FALSE — ecnu 15 arenust
(xomanna Open).

[lepemennas m_LineArray umeer coOCTBEHHYIO (PyHKIMIO-wiieH Serialize
(macnemxyemyto oT kiacca CObArray), KoTopasi BhI3bIBA€TCS JJIsl YTCHUS U 3aIlH-
cu Bcex 00bekToB Kiacca CLine, XpaHUMBIX B IAHHOW MEPEMEHHOI.

Oynkuus CODbArray::Serialize BBIMOTHAET IS KaXI0TO 00BEKTa Kjacca
CLine cnenyromue 1eHCTBUSA:
npu 3aNUCU.

1. 3amuceiBaet B (paitn nndopmarmio o kjaacce o0beKTa

2. BwieBaer pyskuuro Serialize o0bekTa 4151 3aIUCH TAHHBIX.
npU YmeHuu:

1.  CuuteBaeT nHpopmaIuio u3 (aiiya, TMHAMAYECKH CO3JAET OOBEKT U

COXpaHSEeT yKa3zaTellb Ha HETO.
2. BebeBaer ¢pyuknuio Serialize o0beKTa 715 YTCHHSI TaHHBIX.

Teneps, 4T0oOBI OOECHEUUTh MOIACPXKKY cepuanusanuu kiacca Cline,
TpeOyeTcss BKIIOYUTHL B ero onpexneineHue (B MiniDrawDoc.h) wmakpoc
DECLARE_SERIAL u onpenenuTs KOHCTPYKTOP KJlacca 0 YMOJYaHUIO:

class CLine : public CObject

{

protected:
int m X1, m Y1, m X2, m Y2;
CLine () {}
DECLARE SERIAL (CLine)

//
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B ¢aitn MiniDrawDoc.cpp TpeOyeTcsi BKIIOUUTh MaKpOC
IMPLEMENT _ SERIAL:

LI7777777777777777777777777777777777777777777777777777777777

// CMiniDrawDoc commands
IMPLEMENT SERIAL (CLine,CObject,1l) // Knmacc, 6as.kyacc, Bepcus

[Tocneanee, yTo HY)HO clenaTh — 3To AoOaBieHue Gpynkuuu Serialize mis
kiacca CLine, a uMeHHO B onucanuu kiacca (B MiniDrawDoc.h) ee onpenerne-
HUE:

public:
virtual void Serialize (CArchive& ar);

u B (aiine peanusanuu (B MiniDrawDoc.cpp) — ee ko:

void CLine::Serialize (CArchive& ar)
if (ar.IsStoring())
ar << m X1 << m Y1l << m X2 << m Y2;
else
ar >>m X1 >>m Yl >>m X2 >> m Y2;

3ameuanue:
Kiacc, 00beKThI KOTOPOTO JTOJDKHBI OBITH CEPUATTM30BAHBI, TOJKCH MPSIMO
WM KOCBeHHO mopoxkaatees oT MFC-kiacca CObject.

B cootBerctBun ¢ mpunnunamu OOIl 11 nmepeMeHHBIX, SBISIOLIUXCA
o0beKTaMH Kiacca, BbI3bIBaeTCcs (PyHkIusi Serialize mx coOCTBEHHOTO Kjacca,
JUIS TIEPEMEHHBIX, HE SIBIISIFOIIUXCS 00BEKTaMU ISl CEepUaTU3alii, pa3yMHO HC-
N0JI30BaTh MEPETPYKEHHBIE onepaTopbl << u >> knacca CArchive.

YcmaHoeka ¢briaza usmeHeHuU

Knacc CDocument noaaepsxkuBaet ¢iar u3MeHEHHUH, MOKa3bIBAIOIIUN CO-
JIEP’KUT JIU TOKyMEHT He coxpaHeHHble ganHbie. MFC mpoBepsieT aToT iar me-
pen BbizoBoM ¢yHkiuu DeleteContents. On ycranaBinuBaet ¢uiar B FALSE, xo-
I/1a JOKYMEHT OTKPBIT U cOXpaHeH. i1 yCTaHOBKH €ro HaJl0 BbI3BaTh (YHKLIHIO
SetModifiedFlag kmacca CDocument (apryment no ymoadanuto paseH TRUE):

void CMiniDrawDoc: :AddLine (int X1, int Y1, int X2, int Y2)

{
/] ...
SetModifiedFlag ();

}

void CMiniDrawDoc: :OnEditClearAll ()

{
/] ...
SetModifiedFlag ();
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void CMiniDrawDoc: :OnEditUndo ()

{
/] ...
SetModifiedFlag ();

}

[Noddepxxka mexHosoauu "drag-and-drop”

Jlist monsiep KKK onepaiu MnepeTackuBaHusl HEOOXOAMMO BbI3BATh (YHK-
nuo CWnd::DragAcceptFiles mist 00beKTa TJIaBHOTO OKHA. DTO HYXKHO C/IEJIaTh
BHYTpHU ¢yHkiuu CMiniDrawApp::Initinstance (8 MiniDraw.cpp) nociie BbI30Ba
dbyunkuu UpdateWindow:

BOOL CMiniDrawApp: :InitInstance ()

{
/] ...
m_pMainWnd->UpdateWindow () ;

m pMainWnd->DragAcceptFiles() ;
return TRUE;

OOBEKT MPUJIOKEHUSI COACPKUT NMepeMeHHyt0 m_pMainWnd, sBistonryro-
Csl yKaszaTelleM Ha OOBEKT IJIaBHOTO OKHA. Bce BBIZOBBI €ro PyHKIUN JOJIKHBI
MPOUCXOUTH TOocie BbhizoBa PyHKmMKu ProcessShellCommand, Tak kak BHyTpH
IIOCJIEIHEN CO3AAeTCs IJIaBHOE OKHO M IPHCBAaMBACTCA 3HAYCHHUE IIEPEMEHHOMU
m_pMainWnd.

[Tocne Bb130Ba QyHkuuu DragAcceptFiles (koraa monb3oBaTeb OTIYCKAET
3Hayok), MFC aBromaTuuecku OTKpbIBaeT (¢ailil, co3gaer OOBEKT Kiacca
CArchive u BoI3bIBaeT pyHkiuio Serialize.

Peaucmpauuss muna ¢hauna

B cucremusiii peectp Windows mnosie3no j100aBuUTh MHGOPMAIIUIO O TOM,
4TO JUIsL OTKPBITHS (ailyIoB ¢ onpeaeNeHHbIM pacmuperneM (31eck: .drw) cre-
JyeT WCIOJB30BaTh KOHKPETHYIO nporpammy (MiniDraw). s 3Ttoro B QyHK-
uu Initinstance (MiniDraw.cpp) no6aBum Bb130BHI (hyHKIH EnableShellOpen
u RegisterShellFileTypes:

BOOL CMiniDrawApp: :InitInstance ()

{
/] ...
AddDocTemplate (pDocTemplate) ;

EnableShellOpen () ;
RegisterShellFileTypes () ;

/...
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3ameuanue:

O6pamenus k pynkuusim EnableShellOpen u RegisterShellFileTypes mo-
MemarTcs: nociie BeizoBa (yHkiuu AddDocTemplate, nobasistonieit ma6iaoH
JOKyMEHTa B MPHUJIOKEHUE, 4TOOBI WH(GOPMAIUSA O CTAaHAAPTHOM pPACITUPECHUHN
daiina u TUIe JOKyMEHTa Obla IOCTYIHA O0BEKTY MPUIIOKEHHUS.

8.2. Be0o0d-8b1800 npozpammbi MiniEdit
LobasrneHue komaHd 8 meHro File

B pemakTope meHto n1o6aButh Haj myHKTOM Print komanasl New, Open...,
Save u Save As..., a HWxe nyHkTa Print — pasrpannuuTens 1 komaHay Recent
File:

Nnentuduxarop Hagnucsh JApyrue cBoiicTtBa
ID FILE NEW &New\tCtrl+N —
ID FILE OPEN &Open.. \tCtrl+O —
ID FILE SAVE &Save\tCtrl+S —
ID FILE SAVE AS Save &As... —
— — Separator
ID FILE MRU FILEI Recent File Grayed

N3menuTs cTpokoBbiil pecypce ¢ unentudukaropom IDR MAINFRAME:
MiniEdit\n\nMiniEd\nMiniEdit Files (*.txt)\n.txt\nMiniEdit.Document
\nMiniEd Document

LlobaeneHue koOa noddepXKu

B ¢aitne MiniEditDoc.cpp no6aButh cTpoku B Kojae (PyHKUHUU
DeleteContents:

void CMiniEditDoc: :DeleteContents ()
{
// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
POSITION Pos = GetFirstViewPosition ();
CEditView *PCEditView = (CEditView *)GetNextView (Pos) ;
if (PCEditView)
PCEditView->SetWindowText ("");
CDocument : :DeleteContents () ;

Tak kak kinacc npeacrapienus nopoxiaeH ot CEditView, Tekct coxpans-
€TCSl B CAMOM OKHE MPEJICTABIICHHUS], UTOOBI €r0 yAAIUThH JIeJIaeTCsl CIECAYIOIIeE:

e Yepes dynknuio GetFirstViewPosition moiydaeTcs HWHIEKC TIEPBOTO
(€IMHCTBEHHOT0) 00BEKTa MPEACTaBICHUSI.
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e  UYepes pynkuuro GetNextView nonydaeTcs: ykazaTeiab Ha KJlacCc IMpeIcTaB-
JIEHUS! JOKYMEHTa (U MHKPEMEHTUPYET CBOM apryMEHT).
e  Ecnm yka3zaTenb NoJIy4eH, OUMILAET COJEPKUMOE JOKYMEHTA.

B xmacce CEditView ¢dhnar usmeHneHnuii B HeM yxke peanu3oBad. Peanuzarus
texHonorun drag-and-drop BbIMONHSETCS Tak XKe, KaKk W B IIPOrpaMme
MiniDraw.

@yHkyuu Read u Write knacca CArchive

Ecnu nnst BBosia-BbIBOA TAHHBIX IO KAKOW-TO MPUYUHE HEYTOOHO HCTIOIb-
30BaTh MEPETPYKEHHBIE OMEpaTopbl << W >>. MOXKHO BOCITIOJIb30BaThCSA (PyHK-
musaMu Read u Write xinacca CArchive:

UINT Read( void* 1pBuf, UINT nMax );
void Write( const void* 1lpBuf, UINT nMax ) ;
3nech IpBuf — ykazatens Ha Oydep ais BBOIa-BEIBOIA TAHHBIX,
nMax — KOTMYeCTBO YUTAEMBIX WJIH 3AMTUCHIBAEMBIX OaWT.
[Tpu 3TOM HE MPOU3BOIUTCS HUKAKOTO (POpMaTHPOBAHUS JAHHBIX U 3aHCH
0 KJacce B (aiin.

8.3. [lpyaue cpedcmea esoda-ebieo0a ¢halisios

Cepuanuzanus obecrneunBaeT yA0OHbIA c0cO0 BBO/A-BBIBO/A, MPU KOTO-
pPOM JaHHBIE COXPAHSIOTCS B ABOMYHOM (pOpMaTe M BMECTE C HUMH XPAHUTCS
uH(OpMaITUS 0 BEPCUH MTPOTPAMMBI B KJ1acce.

B kauectBe anprepHatuBbl MFC mO3BOJISIET UCIIOJIB30BATh HU3KOYPOBHE-
BBIE METO/IbI BBO/A-BBIBOJIA (TMIepeMeniaTh (HalIOBIM yKa3aTelb, 3alTUChIBATh U
CUHUTBIBATH OMPEICIICHHOE YUCIO OAlTOB U T.11.).

Onmnu u3 cnocoboB — ucnoiib3doBanue kiracca CFile. O0bekT dTOrO Kiiacca
PUCOEIMHACTCA K YKa3aHHOMY (haiily U MO3BOJISIET BBINOIHATH OOIIUPHBIN Ha-
00p (pyHKIMI ISl BBINOJIHEHUS] YHUBEPCAJIBHBIX OMEpalnii ABOMYHOIO BBOJA-
BBIBOJIA.

MOXHO MPUCOETUHHUTH TaKON OOBEKT U K YKE OTKPHITOMY (halry — 0ObeK-
Ty CArchive (dbyukuust CArchive::GetFile).

Jlist BBOMA-BBIBOJA TEKCTOBOTO (haiijla MOXKHO HCIOJB30BaTh OOBEKTHI
kiacca CStdioFile. Taxxe moxkHO ucnonb3oBath ki1acc CMemFile.
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Tema 9. MNMpokpyTKa 1 pasgeneHne OKOH NpeacTaBrieHUs

IIpoxpymxa nenaet BO3MOXKHBIM IPOCMOTP U PEIaKTUPOBAHHUE TOKYMEHTA,
pa3Mepbl KOTOPOTO MPEBBIIAIOT Pa3Mephbl OKHA MPECTaBICHUSI.

Pa3zoenenue no3BosisieT co3/1aBaTh HECKOIBKO OKOH MPEAICTABICHUS OJTHOTO
JIOKyMEHTA U MPOKPYUMBATH €T0 B KaXKJIOM OKHE OTEJIbHO.

B kagectBe mpumepa ucnonsdyercs nporpamma MiniDraw. B nmporpamme
MiniEdit aTo nenats Bpyunyto He Tpebyercs, Tak kak kiacc CEditView, ot ko-
TOPOTO MOPOXKAAETCS KIIACC NMPEACTABICHUS, JI€JaeT BCE CaM.

Huxe paccMaTtpuBaroTcs C€AYOIINE BOIPOCHI:

e JloOaBneHue CpeCTB MPOKPYTKU OKHA

e JloOaBieHue CpeCTB pa3/iesieHns OKHa

e OOHOBJICHHUE OKHA MPEICTABICHUS

9.1. [lobaeneHue cpedcme NMPOKPYyMKU OKHa

B ¢aiinax MiniDrawView.h u MiniDrawView.cpp 3aMeHUTh 0a30BbIi
kiacc okHa npeactasienus ¢ CView Ha CScrollView. Pesynbrar:

=18l

File Edit Help

beryHku npokpyTku >

miLAdxodir voorronn
geHaIredxuLdog

['opu3oHTaNBHAA TOJ0CA MPOKPYTKHU

3ameuanue: MoxHo 6bu10 BeIOpaTh Kiacc CScrollView B xadectBe 6a3o-
BOTO Cpa3y Mpu TeHepaliy Kojia mporpammsl mocpeactsom AppWizard.
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[lpeobpa3osaHue koopOuHam

Cnoco6 noodepacku npokpymxu 6 knacce CScrollView:

[Ipu mepBOM OTKPBHITUM TOKYMEHTa €T0 JIEBBIM BEPXHHU yroJl 0TOOpa)kaeT-
Csl B JIEBOM BEpXHEM yrily okHa. [Ipu npokpyTke TOKyMEHTa ¢ TOMOIIBIO MOJIO-
cel mpokpyTku MFC koppektupyet 3HaueHue atpulOyTa, Ha3bIBAEMOTO Ha4aJloM
o0J1lacTi MpoCcMOoTpa.

Hanpumep, eciau npoKpyTUTh JOKYMEHT Ha 75 NUKCEIEH BHU3, TO TOYKA C
koopauHatamu (50, 100) OyaeT BbIBelieHa HA PACCTOSHUM 25 MHUKCENIEeH OT
BEpPXHEU rpaHuIbl OKHA — CM. PUCYHOK.

A

( Hauano o6nactu MMpCaACTABICHUA

100 -1l x|

File Edit Help

25 -l

50 J
Jlormueckue koopaunatel: 50, 100
Koopaunate! ycrporictsa: 50, 25

OxkHO npeicTaBiIeHUs

[ 4] | b 4

N3obpaxkenue

[Tocne Toro, kak MFC ckoppektupyet Hayasio 06J1acTd IpocMoTpa, PyHK-
uuga OnDraw niepepucyer JIMHUU B OKHE NPEJCTaBICHUS, 3a/1aBasi TE )K€ CaMbIe
KOOpJIMHATHI, Tak Kak ¢pyHkuuu pucoBanuss MFC (B nannom cimydae MoveTo u
LineTo) npHUMAIOT JIOTUYECKHE KOOPIUHATHI.

Opnnaxo nipu padote ¢ Mpibio MFC ucnonb3yeT KoopiuHaThl YCTPOUCTBA.
[TooToMy B Hamielt mporpamme mociie T00aBICHHUS CPEACTB MPOKPYTKH OKHA
cienyet 100aBUTh KO LIS npeoopaz08anusi (husuieckux KOOpOUHam 6 lo2udecKue.

B ¢yskmun OnLButtonDown (¢aiin MiniDrawView.cpp) no6aBum cie-
JIYIOIIUN KOJ:

void CMiniDrawView: :OnLButtonDown (UINT nFlags, CPoint point)
{

// TODO: JloBaBbTe COOCTBEHHEIT KOI OO0paboTumKa

CClientDC ClientDC (this);

OnPrepareDC (&ClientDC) ;

ClientDC.DPtoLP (&point);

m PointOrigin = point; // Hauaso smHyvm

/] ...
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[lepBblii 10OABIEHHBIN ONMEPaTOP CO3AAET OOBEKT KOHTEKCTA, OTHOCSIIUMA-
csl K OKHy mIpencrasiieHus. Bropoil Be3siBaeT Qpynkuuto OnPrepareDC knacca
CScrollView, koppeKTHUPYIOIIYI0 Hadajao 00JIACTM MPOCMOTpPa Ha OCHOBAHUU
TEeKylIeld MO3UIMU TMPOKPYUYEHHOIO pUCYHKA. Tperuil BbI3bIBaeT (YHKLHUIO
DPtoLP xiacca CClientDC, npeoOpa3yroiiyto KOOpAUHATHI U3 (DU3NUECKUX B
JIOTUYECKUE.

3ameuanune: OOBEKT KOHTEKCTa YCTPOMCTBa, MepenaBaeMblii (PYHKIIUU
OnDraw, yxe uMeeT Hayajo 00JacTH MPOCMOTPA, CKOPPEKTHUPOBAHHOE IS
IPOKpYyUYeHHOro pucyHka. [Ipu co3nanuu coOCTBEHHOTO KOHTEKCTa YCTPOUCTBA,
ero Heooxoaumo nepenats pynkiuu OnPrepareDC aiia Koppekiuu Hadana 00-
JaCTH MPOCMOTPA.

AHaJlorTHYHBIM O0Opa3oM u3MeHMM ko ¢yHkuuii OnMouseMove u
OnLButtonUp:

void CMiniDrawView: :OnMouseMove (UINT nFlags, CPoint point)

{

/] ...

if (m Dragging)

{
CClientDC ClientDC (this);
OnPrepareDC (&ClientDC) ;
ClientDC.DPtoLP (&point) ;
ClientDC.SetROP2 (R2 NOT) ;

//

void CMiniDrawView: :OnLButtonUp (UINT nFlags, CPoint point)
if (m Dragging)

{
/] ...
CClientDC ClientDC (this) ;

OnPrepareDC (&ClientDC) ;
ClientDC.DPtoLP (&point);
ClientDC.SetROP2 (R2 NOT) ;

//

OzpaHuyeHue paamepa pucyHka

OuyeBuaHO, AJIs1 MPABWIBHOIO OTOOpa)KeHHsS OETyHKOB MPOKPYTKU (U HE
Tosibko nJisi 3Toro) MFC nomkHa uMeTh MHPOPMAILMIO O pa3Mepax PHUCYHKA.
Jlnst aToro MBI TiepeompenenuM BUpTyaidbHyro ¢yHkuuio OnlnitialUpdate B
KJjlacce mpejacTaBieHus mporpammbl. CHadana sl CO3JaHUS MHUHUMAIbHOTO
onpeneneHuss Qynkiuu Bbe3oBeM ClassWizard (Ctrl+W), BbiOepem BKIaaKy
Message Map, Beibepem kiacc CMiniDrawView B cmmckax Class name u
Object IDs, a 3atem BbiOepem BupTyanbHyo (GyHKuuo OnlnitialUpdate B criuc-
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ke Messages. JlobaBuM kox B ompeneneHue (GyHKuuu B (paiine
MiniDrawView.cpp:

void CMiniDrawView: :OnInitialUpdate ()
{
CScrollView: :OnInitialUpdate() ;
// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
SIZE Size = {640, 480};
SetScrollSizes (MM TEXT, Size);

31ech Mbl YCTAaHOBUWJIM Pa3Mep PUCYHKA MOCTOSIHHBIM U paBHBIM 640*480.
Ecnmm ero Hamo WM3MEHATH MO XOAy pabOTHI MPOTPaMMBI, pa3yMHO 3TO JElaTh
BHYTpHU (yHkiuu OnUpdate kiacca npeacTtaBieHus (BbI3BIBAETCA MPU KakKIOM
WU3MEHEHUHU JIOKYMEHTA).

[lepBoiii aprymenT QyHkuuu SetScrollSizes 3amaeT pexuM oToOpaxKeHuUs
(atpubyT, coxpaHseMbIii 00bEKTOM KOHTEKCTa ycTpoiicTBa). Pexkum MM TEXT
03HAYaeT, YTO pa3Mepbl 331aI0TCS B MUKCEIISIX, a KOOPJAUHATHI PACTyT clieBa Ha-
MpaBo U CBEpXy BHU3. BTopoil aprymeHT — cTpykrypa SIZE. Uepes Tperuil u
YETBEPTHIA apryMEHT MOKHO Mepe/laTh pa3Mephbl CTPAHUIbI U CTPOKHU (MCIIOJb-
3YIOTCSI PU LIETYKAX IO MOJ0CE MPOKPYTKH).

YtoObl Ipe1OTBPATUTh PUCOBAHKE 32 MpeJiejaMu PUCYHKa (€ClId OH MEHb-
e OKHAa TMpeJcTaBieHus), u3MeHuM Koj ¢yHkuuun OnDraw B daiine
MiniDrawView.cpp:

void CMiniDrawView: :OnDraw (CDC* pDC)

{
CMiniDrawDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;
// TODO: moBaBbTe KOI OTOOPaXeHMS COOCTBEHHBIX IAHHBIX
CSize ScrollSize = GetTotalSize(); // Nomywm pasMep
pDC->MoveTo (ScrollSize.cx, 0);
pDC->LineTo (ScrollSize.cx, ScrollSize.cy); // Pucyem

pDC->LineTo (0, ScrollSize.cy); // Tpammty
int Index = pDoc->GetNumLines () ;
/] ...

JloGaBuM ormepaTopbl, MNPEIOTBPAIIAIOIIME PUCOBAHHWE 3a MpeaeramMu
pucynka. [lns storo m3menuMm koxa ¢yHkuuu OnLButtonDown B aiine
MiniDrawView.cpp:

void CMiniDrawView: :OnLButtonDown (UINT nFlags, CPoint point)

{
/] ...
ClientDC.DPtoLP (&point) ;

// Haxommicsa s BHYTPKM OOJIACTM OKHA MMPEICTAaBJICHUSI
CSize ScrollSize = GetTotalSize ();
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CRect ScrollRect (0, 0, ScrollSize.cx, ScrollSize.cy):;

if (!ScrollRect.PtInRect (point)) // TRUE, ecim BHyTpu
return;

// CoxpaHeHue nos3minym, "saxBaT" MeIM, YCTAHOBKA Gsiara

/] ...

// OrpaHMueHNe MepeMelleHVI yKasaTeJsl MBI

ClientDC.LPtoDP (&ScrollRect) ;

CRect ViewRect; // KoopmmMHATH OKHA IpPeACTAaBJICHMSI

GetClientRect (&ViewRect) ;

CRect IntRect; // KoopmuHaTsl nepeceueHms: o6JlacTM PUCYHKA

IntRect.IntersectRect (&ScrollRect, &ViewRect);

ClientToScreen (&IntRect); // B xoopaMHATH 3KpaHa

::ClipCursor (&IntRect); // OrpaHunMTe NepeMelleHNe

CScrollView: :OnLButtonDown (nFlags, point) ;

}

MameHeHuUe gbopmbl ykazameris

JloGaBuM omepaTopsl Al U3MEHEHUs (OPMBI YKa3aTelsi MBI Ha KPECTO-
o0pa3HyI0 BHyTpU 00JaCTH pUCyHKA (MOKHO PUCOBATh) M BOCCTaHABIMBAIOIIUE
00bIYHYI0 (hOpMY B BHJI€ CTPEIIKH 3a Mpeaenamu 3Toil obnactu. JlobaBum nepe-
MeHHyt0 m_HArrow B onpexaenenue kinacca CMiniDrawView B aiine
MiniDraw View.h:

class CMiniDrawView : public CScrollView

{
/] -
int m Dragging;
HCURSOR m HArrow;
HCURSOR m HCross;

/] ...

Nunupanuzupyem nepemeHHyro m_HArrow B KOHCTpYKTOpe Kiacca
CMiniDrawView B ¢aiine MiniDrawView.cpp:

CMiniDrawView: : CMiniDrawView ()
// TODO: moBaBbTe KOI KOHCTPYKTOPAa
m Dragging = 0;
m HArrow = AfxGetApp () ->LoadStandardCursor (IDC ARROW) ;
m HCross = AfxGetApp () ->LoadStandardCursor (IDC CROSS) ;

B ¢yukuuun OnMouseMove B aiine MiniDrawView.cpp mnepemecTum
oobsBiaenne oobpekTa ClientDC u Bb3oBBI MeTO10B OnPrepareDC u DPtoLP B
Havyasio GyHKIUU U JOOABUM CIICTYFOIINI KOJI:
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void CMiniDrawView: :OnMouseMove (UINT nFlags, CPoint point)
{
// TODO: JloBaBbTe COOCTBEHHBEIT KOI O0paboTumKa
CClientDC ClientDC (this);
OnPrepareDC (&ClientDC) ;
ClientDC.DPtoLP (&point) ;
CSize ScrollSize = GetTotalSize ();
CRect ScrollRect (0, 0, ScrollSize.cx, ScrollSize.cy);
if (ScrollRect.PtInRect (point))
: :SetCursor (m HCross) ;
else
::SetCursor (m HArrow) ;
1f (m Dragging)

i
{

ClientDC.SetROP2 (R2 NOT) ;
//

9.2. lobaenieHue cpedcme pa3desieHUs OKHa

Jlo6aBum B mporpammy MiniDraw cpecTBa. mO3BOJISIONINE PA3ICTUTh OK-
HO TIPEJCTABJICHUS HA JIBE YacTH (MaHENH), MO3BOJISIONINE OTOOpaKaTh OJIUH U
TOT € PUCYHOK, HO MPOKPYUYUBATh U300pakeHUs (B TOPU3OHTAILHOM HAIpaB-
JIEHUM ) HE3aBUCUMO — CM. PUCYHOK.

I x|

File Edit Help

<

L[

JKY LW
\BeH_IKa pa30uBKH JIunust pa36uBku
E4 untitled - MiniDraw -0l x|

File Edit Help
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Jlnst 3TOro K OKHY mporpammbl OyAeT noOaBieHa Bellka pa3OUBKHU, MPHU
JIBOMHOM IIIEJTYKEe Ha KOTOPOW OKHO pa3/emseTcsl Ha JBE HE3aBHUCHMBIC YaCTH
auHUen pa30uBkuU. J[Buras ee, MOKHO M3MEHUTb pa3Mepbl MaHened, a Mpu
JIBOMHOM IIIETTYKE HA JTUHUH pa30ueHNe CHUMAETCSI.

[Ipexne Bcero no6aBuM oObsBIeHUE 00bekTa m_SplitterWnd B onpenene-
Huu kinacca CMainFrame (daiin MainFrm.h):

class CMainFrame : public CFrameWnd
{
protected:

CSplitterWnd m SplitterWnd;

// OcranbHad yacTh onpenejieHus kjacca CMainFrame

Hogeiil 06bexT m_SplitterWnd — 310 sx3emmuisip kmacca CSplitterWnd,
CITy’KaIllero JJisl CO3/IaHusl M YIpaBIeHUs pa3/ieIeHHbIM OKHOM. [lanee HeoOXo-
JUMO TIepeonpeienTh BUpTyalbHyto QyHkiuto OnCreateClient kak QpyHKIuu-
yiieHa kinacca CMainFrame. [{ns co3nanus MUHUMaNBHOTO onpeneiaeHus: GpyHk-
nuu BeizoBeM ClassWizard (Ctrl+W), BeiOepeM Bkitanky Message Map, BbiOe-
peMm kimacc CMainFrame B cnickax Class name u Object IDs, a 3aTem BbiOepemM
BupTyanbnyto ¢ynkuuio OnCreateClient B ciucke Messages. Jlo0aBuM Koj B
onpeneneHue pyHknuu B paitne MainFrm.cpp:

BOOL CMainFrame: :OnCreateClient (LPCREATESTRUCT lpcs,
CCreateContext* pContext)

// TODO: IloGaBbTe COOCTBEHHEIT KOI OO0padoTuymKa
return m SplitterWnd.Create

(this, // pPOIMTEeNbCKOe OKHO paBmeJIeHHOI'O OKHa
1, // MaKCMMAaJIEHOE WMCJIO CTPOK

2, // MakCMMaJIbHOE uMCJIO CTOJIOLIOB

CSize (15, 15), // muH. pasMep OKHA NPenCTABIICHMSI
pContext) ; // vmbopMaIMsT © KOHTEKCTe YCTPOMCTBA

[lepeonpenenennas ¢yHkuus BoI3biBaeT PpyHkiuio CSplitterWnd::Create,
9TOOBI CO3/1aTh pa3/elieHHOE OKHO gmecmo OKHA mpejnctaBieHus. OHo Oyaer
coJiepKaTh TOJIBKO OAHY NaHeNnb. Bropas manens OyJeT co3/iaHa mpu BBITIOJTHE-
HUU JBOWHOTO IETYKa Ha BEIIKE Pa30MBKH.

9.3. O6HoO8/1€HUE OKHa npedcmasJsieHus

Kaxxnas manenb ynpaBisieTcsi OTACIBHBIM OKHOM TMPEACTABICHUS (IK3EMII-
JSIpOM KJiacca CMiniDrawView). MFC BbI3bIBAET byHKIINIO
CMiniDrawView::OnDraw npu Ka)kJioM U3MEHEHUU AaHHBIX B OKHEe. Ecnu B 01-
HOM TIOSIBUJIACh JIMHUS, TO HYXKHO IEpEepHcoBaTh U BTOpoe OKHO. [[ns »TOro
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cieayet BbI3BaTh (yHkiuo CDocument::UpdateAllViews nis oObekTa JOKY-
MeHTa, yTo0bl MFC BhI3BaNia PyHkuo OnDraw ajist Apyroro npeacTaBiICHUs:

void CMiniDrawView: :OnLButtonUp (UINT nFlags, CPoint point)

/]
PDoc->AddLine (m PointOrigin.x, m PointOrigin.y,
point.x, point.y);
PDoc->UpdateAllViews (this);

}

CScrollView: :OnLButtonUp (nFlags, point) ;

}

Oynkuusa UpdateAllViews BbIHYXIaeT MpOrpaMMy BBI3BaTh (YHKIUIO
OnDraw 1si BCceX NPEACTABICHUN, KPOME YKa3aHHOTO B IEPBOM ApTyMEHTE
(eciiu oH paBeH 0, OOHOBJISIIOTCSI BCE).

ApbekmusHasi nepepucoska

JloGremcst TOro, YTOOBI MPH PUCOBAHMM JTUHUHM B OJHOW IMAHENIH BTOpPAsS
NepepPUCOBBIBaa TOJBKO M3MEHEHHYIO M BUAUMYIO 4acTh pucyHka. Ha addex-
TUBHOCTH JIaHHOM MPOTPaMMBbI 3TO MPAKTUUYECKH HE OTPA3HUTCA, OJHAKO B OoJee
CJIOKHBIX MPOrpaMMax dTOT MPUEM MO3BOJSET CYIIECTBEHHO MOBBICUTH dPPek-
TUBHOCTB. Jlo6aBuM ko B (paitsie MiniDrawDoc.h:

class CLine : public CObject

/] ...

void Draw (CDC *PDC) ;

CRect GetDimRect ();

virtual void Serialize (CArchive& ar) ;

B konre ¢aitna MiniDrawDoc.cpp no6asum kon ¢pynkiuu GetDimRect:
CRect CLine: :GetDimRect ()

{

return CRect (min (m X1, m X2), min (m Y1, m Y2),
max (m X1, m X2)+1, max (m Y1, m Y2)+1);

Oynkuus GetDimRect Bo3Bpamaer o0bekT CRect ¢ pazmepaMu orpaHudn-
BAIOIIETO MPSMOYTOJbHUKA JJI JIMHUA. MakpoKOMaHAbBl Min ¥ max ompezese-
el B Windows.h.

N3menum ¢ynkuuio AddLine tak, yToObl OHa BO3Bpalaia 0ObeKT Kiacca
CLine (¢aitn MiniDrawDoc.h):

CLine *AddLine (int X1, int Y1, int X2, int Y2);
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B ¢aiine MiniDrawDoc.cpp npousBeaem ciaeayronme n3MeHEeHUS:
CLine *CMiniDrawDoc: :AddLine (int X1, int Y1, int X2, int Y2)

{
CLine *PLine = new CLine (X1, Y1, X2, Y2);
m LineArray.Add (PLine);
SetModifiedFlag () ;
return PLine;

B ¢aitne MiniDrawView.cpp uzmenum kon pyukmun OnLButtonUp:
void CMiniDrawView: :OnLButtonUp (UINT nFlags, CPoint point)

{
/] ...

CMiniDrawDoc* PDoc = GetDocument () ;

CLine *PCLine;

PCLine=PDoc->AddLine (m PointOrigin.x, m PointOrigin.y,
point.x, point.y);

PDoc->UpdateAllViews (this, 0, PCLine);

/] ...

Oynkuus UpdateAllViews kimacca CDocument umeeT cliienyromuii ¢popmar:

void UpdateAllViews ( CView* pSender, LPARAM lHint = OL,
CObject* pHint = NULL );

Heobs13aTenpHbie BTOPOI M TpeTuid mapameTp nepenaroT nHpopmaiuo oo
U3MEHEHUSX (T.H. peKomeHnoayuro), KOTOpble HaJ0 BHECTU B TOKyMeHT. DyHK-
st UpdateAllViews Bei3biBaeT BUpTyalibHYI0 QyHkmnio OnUpdate mist kaxao-
ro o0ObeKTa MpeacTaBiIeHus, nepenasas eif mapamerpsl IHint u pHint. @ynkius
OnUpdate knacca CView UTHOPUPYET 3TH 3HAYEHUS U MIEPEPUCOBBIBAET 8CE OK-
Ho. Jns yBenuueHuss >(QQGEKTUBHOCTH HYXHO THEPEONpeAesinTh (yHKIHIO
OnUpdate.

CHavana aisi CO3/aHUS MUHUMAJIBHOTO ONpeAesieHus] (QyHKIMH BBI30BEM
ClassWizard (Ctrl+W), BwiOepem Bkiaaky Message Map, BbiOepeM Kiacc
CMiniDrawView B cniuckax Class name u Object IDs, a 3aTem BeiOepeM BUPTY-
anbHyt0 QpyHkuuo OnUpdate B cniucke Messages. Jlo0aBUM KO/ B ONpeIeiCHHE
dbynkuuu B daitie MiniDrawView.cpp:

void CMiniDrawView: :OnUpdate (CView* pSender, LPARAM 1Hint,
CObject* pHint)

if (pHint 1= 0)

{

CRect InvalidRect = ((CLine *)pHint)->GetDimRect ();
CClientDC ClientDC (this);

// CKOPPeKTMPOBATE MJIsi TEKYWeM MNOBMIWI MNPOKPYTKA
OnPrepareDC (&ClientDC) ;
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// JloTMueckme KOOpAMHATH -> (msuueckme
ClientDC.LPtoDP (&InvalidRect) ;

InvalidateRect (&InvalidRect);
}
else
CScrollView: :OnUpdate (pSender, lHint, pHint);

®Oynkuus OnUpdate BbI3bIBaeTCS U Mepes NepBbIM 0TOOPaKEHUEM PUCYH-
ka gynkuen OnlnitialUpdate. B atom cnydae pHint paBuo 0 (4to u mpoBepsieT-
cs1). Gynkmus InvalidateRect 06bsaBsieT 00;1acTh HEEHCTBUTENBEHOUN (TpeOyro-
1IeH MepepUCOBKH), €CJIM OHA B JJAHHBII MOMEHT OTOOpa)kaeTcsl.

N3menuMm pynkumuro OnDraw Tak, 94ToObI OHA MEPEPUCOBBIBAIA TOJIBKO 00-
JacTh, 00BSIBJICHHYIO HeaeiicTBUuTeNNbHOU ((paitn MiniDrawView.cpp):

void CMiniDrawView: :OnDraw (CDC* pDC)

{
/...
pDC->LineTo (0, ScrollSize.cy) ;

CRect ClipRect;

CRect DimRect;

CRect IntRect;

CLine *PLine;

pDC->GetClipBox (&ClipRect); // lomyunTe HemeMCTE. OBJIACTH

int Index = pDoc->GetNumLines () ;
while (Index--)

{

PLine = pDoc->GetLine (Index);

DimRect = PLine->GetDimRect ();

if (IntRect.IntersectRect (DimRect, ClipRect))
PLine->Draw (pDC) ;

Tenepb MOXHO MPOTECTHPOBATH PAOOTY MPUTOKECHHUS.
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Tema 10. NepemeLwjaeMblie nNaHesri U CTPOKU COCTOAHUSA

Ilepemewaemasn nanens THCTPYMEHTOB (tool bar) — COBOKYITHOCTh KHOTIOK.
Ee MoxxHO "3akperuisaTh" Ha Kparo OKHA WJIM IIepEeMENIaTh B OKHE.

Cmpoka cocmosnus (status bar) oObIYHO OTOOpa)kaeTcsi BHU3Y TJIABHOTO
OKHA MPOTrPaMMBbl M CIY>KUT JIJIsl BBIBOJIa COOOIICHHM, OTOOPaKEHUSI COCTOSTHUM
KJIABUII UJIM YKa3aHUs PEeKUMOB pabOThl IPOrPaMMBlI.

Juanozoeasn nanenp HAIOMHUHAET MaHEIb UHCTPYMEHTOB, HO OCHOBaHa Ha
m1abJ0He AMAIOrOBOTO OKHA M MOJKET BKJIIOYaTh KPOME KHOIIOK JApYyTue 3iie-
MEHTBI yIIpaBjieHUs. By1yT pacCMOTpEHBI B CIEAYIOLIEH TEME.

Ilepexnouaemasn nanens (rebar control) — KOHTEWHEp A MEPEYNOPSIIOTH-
Ba€MbIX IAHEJNEH MHCTPYMEHTOB M JPYIMX 3JIEMEHTOB yrpaBieHus. OCHOBaHA
Ha kiacce CReBar unu CReBarControl. B kauectBe nmpumepa MOXKHO MPUBECTH
naHesib UHCTpyMeHTOB B Internet Explorer.

B pamkax naHHO# TeMbl OyyT paCCMOTPEHBI CIIEIYIOLME BOIPOCHI:

e  JloGaBieHue B HOBYIO MPOrpaMMy IepeMeniaeMoi MaHeJIu UHCTPYMEHTOB

U CTPOKH COCTOSIHUS
e  JloGaBneHue nmepeMeriaeMoi maHelIu HHCTPYMEHTOB B mporpamMmy MiniDraw
e JloGaBieHue CTPOKU COCTOSIHUS B iporpammy MiniDraw

10.1. JobaeneHue 8 HOBYIO npoz2pamMmy nnepemMeuw,aemMol
naHesiu UHCMPYMEHMoe8 U CMPOKU COCMOSIHUS

[Tpu co3manuu HOBOTO MPHIIOKEHUS ¢ TToMoIIbi0 AppWizard B rl1laBHOE OK-
HO TIPOrpaMMbl MOKHO BKJIIOYHUTH TEpEeMEIaeMyl0 TaHellb MHCTPYMEHTOB H

MFC AppWizard - Step 4 of 6 2 x|

“WWhat features would you like ta include?
- Applicatios _|
[File Edit ¥iew Wisndow Help

L CEI I

v Diocking toolbar
W Initial status bar
™ Frinting and prink preview

[ Contest-sensitive Help

WV 30 controls

[T MaFl [Meszaging AP

= [ “Windows Sockets

How do vou want your toolbars to look?

Ready

Editing Control: Ithord = Mormal

[¥ Check Box (31 Radio Batton " Intemet Explorer FieB ars
O Radic Button

Howw mary files would vou like on vour recent file izt?

4 _l Advanced... |
< Back I MHext = I Finizh | Cancel |




CTPOKY cocTOstHHS. J1JIs 3TOro A0CTaTo4HO Ha 4 mare (CM. CIeIYIOIINN PUCYHOK)
yctanoBuTh (pnaxkku Docking toolbar wu Initial status bar. [Tocie 3anpoca "How
do you want your toolbars to look?" BeiOpaTs BapuanT Normal.

Kaxxnas kHOMKa B CO3JJaHHOM MaHEeIH UHCTPYMEHTOB (CM. PUCYHOK) KpoMe
Print cooTBeTCTBYeT KOMaHJi€ MEHIO, U €€ Ha)KaThe MPUBOJIUT K BBIIIOJHEHUIO
TeX ke QYyHKUUN, MTOCKOJIbKY UM Ha3HAY€H OJIMH U TOT K€ UACHTU(PHUKATOD pe-
cypcoB. YacTh KHOIMOK (M NMYyHKTOB MEHIO) 3a0JIOKMpOBaHa, MOCKOJIBKY UM B
porpaMme He Ha3HAYeHbl 00PaOOTUMKH.

Mapxkep nepeMeneHus

&1+ Untitled - Test -0 x|

File Edit %iew Help
DEd| s 2R &

A A A T T |
ITanens MHCTPYMEHTOB
About (O nmporpamme)
Print (IleuaTatn)
Paste (BcraButh)
Copy (KormpoBaTth)
Cut (Bripe3ats)
Save (CoxpaHUTh)
Open (OTKpPBITH)
New (Co3nath)

Crtpoxka cocTosiHuA

Ready l CAP [MUM [SCRL

[Ipn momeniennu yka3atemnsi HaJl KHOIKOW OHa MPUOOpETaeT TpeXMEpPHBIN
BU/I Y TIOSIBIISIETCS BCTUIBIBAIOIIIAS TIOJICKA3Ka, & B CTPOKE COCTOSIHUS TOSBIISECTCS
WHTEPAKTUBHAS ClpaBKa. X TeKCT MOXKHO M3MEHUTH, ucnoib3ysa ClassWizard.
[IpaBast 4acTb CTPOKH COCTOSIHHSI Ha3bIBa€TCsl MHIUKATOPOM. TekcT, oToOpa-
KAEMBIN B CTPOKE COCTOSIHUS, TAKKE MOYKHO MEHSTh TPOTPAMMHO.

10.2. [JobasneHue nepemew,aemou naHesnu
UHcmpymeHmoes 8 npozpammy MiniDraw

Jlo6aBum B niporpammy MiniDraw nepemeniaemMyro naHei b HHCTPYMEHTOB,
coJiepKaIIyto JecsITh KHOMOK. [IepBbie ceMb mpeaHa3HaueHbl sl BHIOOpa WHCT-
PYMEHTOB pucOBaHUs (KOJ COOCTBEHHO pHICOBaHHS OyaeT 100aBjeH B IPO-
rpaMMy TO033Ke), TOCIEHUE TPU — JUIS 3a7aHusl IIUPUHBI JTHHUH. Pa3pemraercs
OJIHOBPEMEHHO BBIOMpATh MO OJHOW KHONKE B Kax1o#l rpymme. Takxke OymayT
700aBIIEHBI COOTBETCTBYIOIINE MTyHKTHI MEHIO.

54



=

File Edit Tools Lines Wew Help
NOm|oe e 11

A A A A
T T Triple-Thickness Lines

Double-Thickness Lines
Line Single-Thickness Lines

Rectangle Filled Circle

Filled Rectangle Circle
Round Filled Rectangle
Round Rectangle

[«] | AW

OnpederieHue pecypcos

CHavana co3gaauMm mnaHedb MHCTpyMmMeHTOB. Ha Bkmanke ResourceView
co3gaanm HOBYIo naHenb (Toolbar) — mpaBast knonka mbimu 6o Ctrl+R. B ee
cBoiictBax momenseMm mpemioxkeHHsii ID wma IDR_MAINFRAME (o6mmii
UACHTU(UKATOP JUIsl PECYpPCOB, CBSI3aHHBIX C IVIABHBIM OKHOM).

JIBOMHBIM LIEIYKOM OTKPOEM PENAKTOp MAHENb U CO3JaqUM KHONKH (pa3-
JIBUTAIOTCSI OHU MepeTackuBanueM). HazHauum um ueHTu(uKaTopshl:

ID TOOLS_LINE
ID TOOLS_RECTANGLE

ID TOOLS RECTFILL

ID TOOLS_RECTROUND
ID_TOOLS_RECTROUNDFILL
ID TOOLS CIRCLE

ID TOOLS CIRCLEFILL

ID LINE SINGLE

ID_LINE DOUBLE

ID LINE TRIPLE

3amMeuyanue:
Jlns Toro, 4TOOBI YIAIUTh KHOIIKY, €€ HaJ0 MepeTalluTh 3a IPaHUIlbl PH-
CyHKa MMaHEeJIN HHCTPYMEHTOB C TOMOIIBIO MBIIIIH.

JlobasrieHue Ho8bIX KOMaHO MEH

C moMoImp penakropa MeHIO 100aBUM KOMaHIbI MEHIO, COOTBETCTBYIO-
M€ KHOIMKAaM TaHEeJIM WHCTPYMEHTOB. ByayT co3/laHbl BHIAJAIONINE MEHIO
Tool u Lines, a Takxe MeHI0 View, O3BOJISIONIEE CKPBIBATh WKW OTOOpaXXaTh
naHeIb HHCTPYMEHTOB.
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s Kaxaoi KoMaHIbl MEHIO MBI YKa)K€M CTPOKY MHTEPAKTUBHOW CIIPaB-
KM, KOTOPYIO ciienyeT BBeCcTH B mnosie Prompt auanorosoro oxkHa Menu Item
Properties. B Helt 10 cuMBoia \n COEpKUTCS MHTEPAKTUBHAS CIIPaBKa, a MOCJIE

— BCIIJIBIBAIOIIaA IMOACKa3Ka.

B Ta6J'II/II_Ie MMCPCUNCIICHBI CBOMCTBA ITYHKTOB BBIIIaAA0IICTO MCHIO Tools:

Apyrue
NnenTudguxarop Hagnmuces | UHTEepakTHBHAA CIIPpaBKa CBONCTBA
— &Tools — Popup
ID TOOLS LINE &Line Select tqol to draw straight B
— - lines\nLine

ID TOOLS &Rectanele Select tool to draw open B
RECTANGLE & rectangles\nRectangle
ID TOOLS ' Select tool to draw filled
RECTFILL Ré&ect Fill | rectangles\n —

Filled Rectangle
D TOOLs |Reet | ot nded ;
RECTROUND Round 85 W

corners\nRound Rectangle

Select tool to draw filled
ID TOOLS Rec&t rectangles with rounded B
RECTROUNDFILL [ Round Fill | corners\n

Round Filled Rectangle
ID TOOLS C&ircle Select tool to draw open B
CIRCLE circles or ellipses\nCircle
proors |cwe | Metoledmwiled |
CIRCLEFILL &Fill Filled Circle
D TOOLs  |Reet | ot nded .
RECTROUND Round 85 W

corners\nRound Rectangle

56




Amnajornunag tadauna a1 MeHro Lines u View:

Apyrue
Hnentupuxkarop | Hagnucsr | HHTEpakTHBHAA cIpaBKa CBONCTEA

— &Lines — Popup
: Draw using single-thickness

ID_LINE_SINGLE | &Single lines\nSingle-Thickness Lines B
Draw using double-thickness

ID_LINE_DOUBLE | &Double | 1.\ Double-Thickness Lines B

: Draw using triple-thickness

ID_LINE_TRIPLE &Triple lines\nTriple-Thickness Lines a

— &View — Popup

ID VIEW TOOLBAR | &Toolbar | Show or hide the toolbar —

MN3ameHeHUe mekcma rpoepamMmbl

B ¢aiine 3aronoskos MainFrm.h B pazaene protected kiiacca CMainFrame
omnpeaenum nepemennyo m_ToolBar:

CToolBar m ToolBar;

s Toro, yToOBI CO37aTh MaHEe b, HEOOXOAUMO 100aBUTh 00PaOOTUYUK CO-
oomennss WM _CREATE, nepenaBaeMoro B MOMEHT CO3/IaHHUSI OKHA HEIOCPE/-
CTBEHHO TEpe] TeM, KaKk OHO CTaHET BUAUMBIM. [ cO3/laHus MUHUMAIbHOTO
onpenenenuss Qynkiuu BbzoBeM ClassWizard (Ctrl+W), BbiOepem BKIaaKy
Message Map, BoiOepem kimacc CMainFrame B cnuckax Class name u Object
IDs, a 3arem BwIOepeM B chucke Messages UACHTU(DUKATOP COOOIICHUS
WM_CREATE. [Jo6aBum kox B ompeaencHue ¢ynkuumu OnCreate B daiine
MainFrm.cpp.

3ameuanne: Eciiu creHepupoBaTh MepeMeIaeMyro aHejlb HHCTPYMEHTOB
Ha dTare CO3/IaHus MPOorpaMMbl C UCTob30BaHueM AppWizard, To oH ompese-
auT o0bekT kinacca CToolBar ¢ umenem m_ WndToolBar u no6aBut HeoO6xoau-
Mble BBI3OBBI B (pyHKIMI0 OnCreate. B kojge MOXHO OyJIeT M3MEHUTh CTUIIH,
nepenaBaembie GpyHkuuu CToolBar::CreateEX, a Takke mapamerpsl, nepeaa-
Baembie ¢yHkiuu EnableDocking wuiaum  yOpare oOpamieHus (yHKIUSAM
EnableDocking u DockControlBar (torma Oyner co3maHa cTaHaapTHas MaHEIb
UHCTPYMEHTOB).

Brecem u3menenus B TekcT ¢pyHkiuu OnCreate kiracca CMainFrame:
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int CMainFrame: :OnCreate (LPCREATESTRUCT lpCreateStruct)

{

/]

// TODO: JloBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
if (!m ToolBar.CreateEx
(this,
TBSTYLE FLAT,
WS CHILD | WS VISIBLE | CBRS TOP | CBRS GRIPPER
| CBRS TOOLTIPS | CBRS FLYBY | CBRS SIZE DYNAMIC))
return -1;

if (!m ToolBar.LoadToolBar (IDR MAINFRAME) )
return -1;

m ToolBar.EnableDocking (CBRS ALIGN ANY) ;
EnableDocking (CBRS ALIGN ANY) ;
DockControlBar (&m ToolBar) ;

return 0;

Oynkuus CToolBar::CreateEX co3pgaeT maHenb MHCTPYMEHTOB M 33Ja€T

ctwm. [Ipm ycnemsoM 3aBepiieHuu Bo3Bpamaer 0. B mpoTtuBHOM citydae
[JIABHOE OKHO YAQJIAETCS W MpPOrpaMMa 3aBEpPIIAETCS. 3HAYEHUs apryMEHTOB
GyHKLIHH:

TOB.

30B

this — rmaBHOE OKHO SIBISIETCS POJUTENBCKUM

TBSTYLE FLAT — naneinb ¢ IIIOCKUMHU KHOITKAMHU

WS CHILD — sBasiercs 104Ye€pHUM OKHA IJIaBHOTO OKHA

WS VISIBLE — nenaet 0kHO BUIUMBIM

CBRS TOP —3agaem nepBOHA4YAIbHOE Pa3MELICHUE

CBRS GRIPPER - oto6pakeHue Mapkepa rnepeMeniecHus
CBRS_TOOLTIPS — akTUBU3UPYET PEKUM OTOOPAKEHHUS BCILIBIBAIOLIUX
MOJICKa30K

CBRS FLYBY - oto0OpaxeHue nojicka3ku B CTPOKE COCTOSIHUS

CBRS SIZE DYNAMIC — no3BossieT u3MeHATh (GopMy TaHEIu U Iepe-
MEIIATh KHOIIKH

Oyunkuus CToolBar::LoadToolBar 3arpyxaetr pecypc NnaHejlIr UHCTPYMEH-

ITocennue Tpu BbI30Ba MO3BOJIIIOT MAaHENb NepeMmenarbes. [lepBoiii BbI-
¢bynkuun EnableDocking (xmacca CControlBar) paspernaer npukperieHue

nanenu. Bropoit Be3oB EnableDocking (xmacca CFrameWnd) paspemiaer ee
nepemenieHne B rinaBHoM okHe. Hakowen, CFrameWnd::DockControlBar mo-
MEIIAET €€ Ha UCXOJHOE MECTO.
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HanucaHue obpabomyukos coobweHul

Jlnst ompeneneHuss U pean3anuu 00pabOTYMKOB COOOIIEHUN /JIsi KHOMOK
MaHeI WHCTPYMEHTOB M COOTBETCTBYIOIIMX KOMAaHJ MEHIO TpOJEaeM Cclie-
JyIoIIee.

B okxne mactepa ClassWizard otkpoem Bkianky Message Map, B cnucke
Class name Bbibepem knacc CMiniDrawApp, Tak Kak BIOOp MHCTPYMEHTOB H
TOJILUMHBI JIMHUWA JEHCTBYET Ha pabOTy BCErO MPUIOKEHUS.

B cnucke Object IDs Boibepem uaentuduxatop ID_LINE DOUBLE, B
cnucke Messages — coobuienue COMMAND u no6aBum ¢yHKUMIO (MMSI IO
ymomdanuto OnLineDouble). Ota ¢yHKIMs oyyaeT ynpaBieHUE P IIEITUKE
Ha KHOIIKE, JTM00 BEIOOPE COOTBETCTBYIOIIETO IMMyHKTA MEHIO.

Hanee nns toro ke uaeHTudukaropa 100aBUM (YHKIHMIO 00pabOTKH
coobmenuss UPDATE COMMAND UI (mpennaraemoe mo yMOTYaHHUIO WMS
OnUpdateLineDouble). Ota ¢yHkuus momxy4daeT yIpaBiCHUE UYepe3 paBHBIC
MIPOMEKYTKU BPEMEHH IIPH MPOCTOE CUCTEMBI /Il 00HOBIIeHHS KHOTTKH Double-
Thickness Lines, a Takyke Ipy OTKPBITHH BCILUIBIBAIOIIETO MEHIO Lines 11 HHU-
UaIN3anni Komauasl Mearo Double.

AHanoruyHbIe JEUCTBHSI HANO MPOACNATh ISl HICHTU(PHUKATOPOB BCEX
KHOITOK TTaHEJTM HHCTPYMEHTOB.

Peanu3sauusi obpabomyukos coobweHul

st peannzanuu 00pabOTYMKOB COOOIEHN CHavana J00aBUM OMUCAHUE
IBYX nepeMeHHbIX B kiaacce CMiniDrawApp, daitn MiniDraw.h:

class CMiniDrawApp : public CWinApp

public:
int m CurrentThickness;
UINT m CurrentTool;

//

JloGaBuM KOJ MHHWIIMATU3allMd B KOHCTpyKTOpe Kiacca CMiniDrawApp,
daiin MiniDraw.cpp:

CMiniDrawApp: : CMiniDrawApp ()

{

// TODO: moBaBbTe KON KOHCTPYKTOPAa
m CurrentThickness = 1;
m CurrentTool = ID TOOLS LINE;

JloGaBuM KO ISl BHOBH CO3JaHHBIX 0OpaOOTYMKOB COOOIICHUN B (haiim
MiniDraw.cpp:
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// CMiniDrawApp commands

void CMiniDrawApp: :OnLineDouble ()

{

// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
m CurrentThickness = 2;

}

void CMiniDrawApp: :OnUpdatelineDouble (CCmdUI* pCmdUTI)

{

// TODO: IloGaBbTe COBOCTBEHHEN KOI OO0padoTumKa
pCmdUI->SetCheck (m CurrentThickness == 2 ? 1 : 0);

Oynkuua CCmdUI::SetCheck ¢ aprymenToMm 1 nenaeT cCOOTBETCTBYIOIILYIO
KOMaH/y MEHIO IOMEUEHHOM (€CJIM OHAa BbI3BaHA /I MEHIO), JIMOO KHOMKY Ta-
HEJIM BJABJIEHHOM (eciu BbI3BaHA JJisd KHONKK). Ko pyHKIui 1151 [pyrux KHO-
MOK ¥ IIYHKTOB MEHIO, 33/Ial0IIUX TOJIIUHY JTUHUHU, aHAJIOTUYEH MIPUBEICHHOMY.

[Tpumep koma st 0OpabOTYMKOB COOOIICHHM, CBA3aHHBIX ¢ BHIOOPOM HH-
CTPYMEHTa PUCOBAHUSI:

void CMiniDrawApp: :OnToolsCircle ()

{

// TODO: JIloGaBbTe COOCTBEHHEN KOI OO0padoTurKa
m CurrentTool = ID TOOLS CIRCLE;

}

void CMiniDrawApp: :OnUpdateToolsCircle (CCmdUI* pCmdUT)

// TODO: JloBaBbTe COOCTBEHHBEIT KOI OO0paboTumKa
pCmdUI->SetCheck (m CurrentTool==ID TOOLS CIRCLE ? 1 : 0);

}

3nmeck mpHUBENEH KOJ TOJBKO JJIsi COOOIIEHUH, CBI3aHHBIX C UACHTU(DUKA-
topoMm ID TOOLS CIRCLE. Kon ¢yskmuii mias apyrux UACHTH(GUKATOPOB
aHAJIOTUYEH MPUBEJICHHOMY.

N3 npyrux ¢yskmmii kmacca CCmdUI ana ynpaBnenus unTepdercom
MOXHO YIIOMsIHYTh cienyromue: Enable, SetCheck, SetRadio, SetText.
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10.3. [JobaerneHue cmpoKu cOCMOsIHUS 8 rpo2paMmy
MiniDraw

Heobxodumbie obbssneHus

Yrobsr nodaButh B MFC-iporpammy CTpOKy COCTOSIHUS, HEOOXOIUMO OTI-
penenutb o0bekT kiacca CStatusBar xak wiieH rjJaBHOrO OKHa, 3aT€M MAcCHB,
XPaHSIIUA UACHTU(PUKATOPBI MOJEH CTPOKU COCTOSIHHS, MOCIIE YEro BbI3BATh
nBe (yuknuu (Create u Setindicators) knacca CStatusBar u3 Qyskium
OnCreate kiacca riaBHOIO OKHa.

Jlo6aBuM onpenenenue odobekTa kiacca CStatusBar kak uneHa kiacca
CMainFrame (¢aiin MainFrm.h):

class CMainFrame : public CFrameWnd
protected:
CSplitterWnd m SplitterWnd;
CStatusBar m StatusBar;
CToolBar m ToolBar;

//
B ¢aitnne MainFrm.cpp no6aBum onpenenenue maccua IndicatorIDs:
/]
BEGIN MESSAGE MAP (CMainFrame, CFrameWnd)
/...

END MESSAGE MAP ()
// IDs for status bar indicators:
static UINT IndicatorIDs [] = {
ID SEPARATOR,
ID INDICATOR CAPS,
ID INDICATOR NUM,
ID INDICATOR SCRL,
};
//

MaccusB IndicatorIDs xpanut uaeHTU(UKATOP Ka)XJ0ro Mmojsi, 0Toopaxae-
Moro B ctpoke cocrosiHus. Maentudpukarop ID_SEPARATOR npennasHauexn
Ui co3/1aHus npomnycka. OH CTOUT NEPBBIM, U CTPOKa OyleT UMETh CJIEBA IIyC-
Toe noje. OcTanbHble TPU HY>KHBI I OTOOpa)KeHUs TEKYLIEr0 COCTOSHUS KJla-
Bui Caps Lock, Num Lock u Scroll Lock. Onu 6ynyT BeIpaBHUBATHCS 10 TIpa-
BOMY KParO CTPOKH COCTOSIHUSI.

Hakonern B ¢aiine MainFrm.cpp no6asum B ¢pynknuto OnCreate xox aiis
CO3JIaHMS CTPOKHU COCTOSTHUS:
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int CMainFrame: :OnCreate (LPCREATESTRUCT lpCreateStruct)

{
/...

DockControlBar (&m ToolBar) ;
If (!m StatusBar.Create (this) ||
!m StatusBar.SetIndicators (IndicatorIDs,
sizeof (IndicatorIDs) / sizeof (UINT)))
return -1;
return O;

3ameuanue: 37ech H00ABISIOTCS TOJIBKO CTaHAAPTHBIC MOJS, TMOIACPHKH-
Baembie Oubmorekoit MFC. UtoOwsl 100aBUTH CBOE TOJIE MOTPEOyeTCs BKITIO-
YUTh €r0 UIACHTHU(PHUKATOP B MAaCCHB, a TaKXe MOCPEICTBOM pEIaKTOopa CTPOK
OTIpEICTTUTh CTPOKOBBIN pecypc ¢ TakuM uaeHTtudukatopom. Kpome Toro, 4ro-
Obl 2Ta CTpOKa OTOOpaXkajach, HYXHO Il HEe co3/aThb 00pabOTYHK
UPDATE _COMMAND_UTI u B HeM BbI3BaTh (pyHkuuo CCmdUl::Enable. Eciou
HY’)KHO OTOOpa)kaTh pas3Hble CTPOKH, MOKHO BOCIIOJIb30BaThbCS (DYHKIIHEH
CCmduUl::SetText.

3aeepuweHue co3daHusi MeHo View

B mento View no6aBMM KOMaHIy, CKPBIBAIOIIYIO WJIM OTOOpaKarollyro
CTOKY COCTOSIHUSL:

HNuTepakTuBHAaA Apyrue

NpenTudguxkarop Hannuce M
CIpaBKa CBOMCTBA

ID VIEW _STATUS BAR | &Status | Show or hide the status bar —

J1yis 5TO¥ KOMaH/IbI, TaK e Kak u JJs Komauael Toolbar He TpebyeTcs nu-
catb oOpaboruuk. Oynkuus MFC CFrameWnd::OnCheckBar oGpabaTsiBaet
00€ 3TH KOMaH/IbI.

UN3meHeHue uHmepakmueHol cripasku

TexkcT MHTEPAKTUBHOM CIPABKU M BCIUIBIBAIOIIEH MOJCKA3KH MOKHO OTpe-
JTAKTUPOBATh, BOMJS B PEIaKTOpPE PECYpCOB B CBOMCTBA 3TOrO 3JIEMEHTA U W3-
MEHHB TEKCT B moje Prompt, a Takke B peIaKTOpe CTPOKOBBIX pecypcoB. Tak,
HampuMep, CTaHaapTHoe coobmeHue o mnpoctoe (Ready) MOXHO H3MEHUTH
MOCPEJICTBOM PEAAKTUPOBAHUS CTPOKOBOTO pecypca C UACHTH(PUKATOPOM
AFX IDS IDLEMESSAGE.
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Tema 11. Co3gaHue AnanoroBbIX OKOH

JnanoroBpie OKHa OYE€Hb MIMPOKO HCHONIB3yrOTCS Windows mist otoOpa-
KECHHUSI U TIOJTyICHUS JTaHHBIX.

[{enb M3ydeHus: TaHHOW TEeMBbl — HAYYUTHCS CO3/1aBaTh TUATOTOBBIC OKHA U
0TOOpaxaTh WX B MpOTrpamMmax.

BynyT paccMoTpeHs!I clieytoniue BOMpPOCHI:

Co3manre MOJAIbHBIX JUAIOTOBBIX OKOH
Co3manre HeMOJAIbHBIX TUAJTOTOBBIX OKOH
Co3gaHue AUaJ0TOBBIX OKOH C BKJIAJKaMH
JlnamoroBele OKHA OOIIET0 Ha3HAUCHHUS

11.1. Co30aHue moolasibHbIX Ouasio2o08bIX OKOH

PaccmoTpuM B kKadecTBe mpuMepa CO3JaHUE MPOTPaMMbl, 0TOOpaKaroIIeH
HECKOJIBKO CTPOK TEKCTa BHYTPH OKHA MPEJCTABJICHUS C MCIIOIH30BAaHUEM CHC-
temHoro mpudra Windows. [To Beibopy komannbl Format B mento Text mnm
HaxaTuio kiasui Ctrl+A oHa 10JbKHA BBIBOJUTH CIAEAYIONIEE TUATOTOBOE OKHO
JUTst BBIOOpA (popmMaTUpOBaAHMUS:

Format X
—Stple—————  —Justify —Pitch—————
[~ Bold v Left % ariable
[ Italic i Center i Fixed

™ Underline " Right
Line Coacing: |1— — Sample
e sy AaBbCdDdEeFf
GhHhliJjKkLI
oK I MmNnOoPpQqHRr
Cancel |

Boei6pannbsiii cTriib ipu HaxaTuu kHomku OK moimkeH MpUMEHSTHCS IS
O0TOOpaXKEHUSI TEKCTA B OKHE.
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[Ipu oToOpakeHMH 3TOro JAMAIOTOBOIO OKHA HEJNb3s aKTUBH3UPOBAThH
[JIaBHOE OKHO MPOrpamMMbl MJIM BbIOpAaTh KOMaHAy MEHI0. Takue IUanoroBble
OKHA Ha3bIBAIOTCS MOJIAJIbHBIMHU.

3ameuanune: CucTeMHbIM WIPUEPT ¢ TEPEMEHHON IUPUHON HE MOKET OBIThH
HOJTYKUPHBIM.

Co3z0aHue rpozpamMmbl

Jnst coznanust ucxonHbiX (aitiioB mporpammbl (HazoBeMm ee FontDemo)
Bocroibzyemcs MactepoMm AppWizard. B nuanoroBsix okHax macrepa BeiOepeM
BCE T€ K€ YCTAaHOBKH (32 MCKIIIOUEHHEM MMEHHU npuiiokeHus — FontDemo), uto
u s nporpammbel WinGreet.

st pa3paboTku quanoroBoro okHa Format Bocmosib3yemcsi peIakTopom
JMaJoroBBIX OKOH. BeiGepeM komanay Resource B Menro Insert (wnm Ctrl+R).

B mosBuBIIEMcst quanoroBoM okHe BbliOepeM Tum pecypca Dialog u Ha-
JKMEM KHOTIKY New.

Resource bpe: o I
B Accelerator
Bitmap Import...
- T Cursor
Cuztarm...
-- Luztarm
@ HTML Cancel

[ leon
= Menu

abe Stiing T able
A4 Toolbar
Yerzion

Ha cnenyromux pucyHkax IokaszaH BHJl pabO4ero okHa peJakropa Juaio-
TOBBIX OKOH M IAHEIU 3JEMEHTOB YIIPaBJIECHUS, UCIIOIb3YEMBIX MPHU CO3AaHUHU
JMaJIora.
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[Tanens unctpymentoB Dialog

|
Br160op 00bekToB (select) ’T
Hannucs (static text control) 4 abl

Pamxka (group box) [ O
®naxok (check box)

[Tone co cnuckom (combo box)
['opuszoHTanbHASA MOT0CA TPOKPYTKH
Cueryuk (spin button control)
Perynstop (slider control unu track bar)
Oxkno cnucka (list control)

Habop Bkiagoxk (tab control)
Pacmmpennoe nose (rich edit box)

Mecsunbiii kanenaaps (month calendar)

AEELEE B EHx
HiIlfAOosidims s

[Tonp3oBaTenbekuii (custom control)

[Tanens unctpymentoB Controls

Pucynox (picture control)

ITone (edit box)

Knomnka (push button)
[Tepexmtouarens (radio button)
Crnucok (list box)

BeprukansHas mosioca mpoKpyTKH
WNunukarop (progress bar)

['opsiuas kmaBumia (hot-key control)
Hepeso (tree control)

Annmanus (animation control)
Hara/Bpems (date/time picker control)
[P-agpec (IP-address control)

PacmmpenHoe mose co CrucKkom
(dropdown combo box)



Luanozosoe okHO Format u e2o anieMeHmb! yripasrieHust

B mpuBenenHoil Hipke TaOiMIle TMEPEYHMCICHBI CBOMCTBA CO3/1aBa€MOTO
JIAAJIOTOBOI'0 OKHA M €0 JIEMEHTOB YIIPABJICHHUS.

CaoiicTBa, He
Nnentudpuxarop Tunsaementa Haanuceh 3aJaBaeMble 110
ynpaBJeHus YMOTYAHMHIO
IDD DIALOGI Jwnanorosoe okHo | Format —
IDC_STATIC Pamka Style —
IDC BOLD dnaxox &Bold Group, Tab Stop
IDC_ITALIC diaxox &ltalic —
IDC_UNDERLINE | ®naxox &Underline -
IDC _STATIC Pamka Justify -
IDC _LEFT [lepexmtouaTens &Left Group, Tab Stop
IDC_CENTER [Iepexmoyarenn &Center -
IDC_RIGHT [Iepexmoyarenn &Right -
IDC_STATIC Pamka Pitch —
IDC _VARIABLE | IlepekmtouaTens &Variable Group, Tab Stop
IDC _FIXED [TepexmtouaTensb &Fixed —
IDC _STATIC Hannuce Line &Spacing: —
IDC_SPACING [Tone — -
IDC_SAMPLE Pamka Sample —
IDOK Knomnka OK Default button
IDCANCEL Knomnka Cancel —

HanomuuwMm, 4to

CUMBOJI & NPUBOJUT K MOJYEPKUBAHUIO CIEAYIOIIETO 32

HUM CUMBOJIa U BO3MOKHOCTH BbIOOpA 3jieMeHTa KoMOuHauuen Alt+cumBot.

3adaHue nopsiOka obxo0a arieMeHmMoe8 yripaessieHusi

[Topsimok 00xoma ompenensieT MOCIeN0BaTeILHOCTh MOMydYeHUs: (GoKyca
BBOJIA AJIEMEHTAMHU C YCTAHOBJICHHBIM CBOWMCTBOM Tab Stop mpu HaxaTtuu Kia-
Buiii Tab unu Shift+Tab (npsmoe unu o6parHoe HampaBIeHUE).

[Topsinok o00xoja HCHONB3YEeTCS JUIsl ONPENETeHUs] TPYII 3JIEMEHTOB
ynpasienus. Eciu anementy 3agaHo cBoicTBO Group, TO OH U BCE CIEAYIOIINE
3a HUM (ITIOKa HE BCTPETUTCS 3JIEMEHT cO cBoiicTBoM Group) mpuHaaiexaT of-
Hol rpynme. Eciu Heckoybko mepexirouarenedd (radio button) mpuHamiiexar
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OJIHOW TpyIIe, TO NPH MIETYKE HA OJHOM OTMETKa CHUMAaeTCs C paHee OTMe-
YeHHOro (MPU YCJIOBUM, YTO OHU MMEKT CBOMCTBO Auto). [[ns mepemereHus
OTMETKH BHYTPH TaKOW IPYIIIBI CIEAYET UCIIOJIB30BATh KIABUIIN «— — T | .

YT0oOBl yCTAaHOBUTH NOPSAJIOK 00X0/a 3JIEMEHTOB, MOKHO BHIOPATh KOMaH1y
Tab Order B mento Layout wim Haxxkats Ctrl+D. Ilocie aToro pemnakrop auano-
TOBBIX OKOH pa3MElIaeT HOMEpPa Ha AJIEMEHTAX YNPABJIECHUS, COOTBETCTBYIOIIHE
NOpAJIKY MX co3faHus. YToObl M3MEHHUTH MOPSIOK, HYXKHO IOCJIEI0BATEIbHO
LICJIKHYTh Ha KaXJ0M DJIEMEHTE B HY>KHOM IIOPSIZIKE.

Ha sTom pa3paboTka 1uanoroBoro OkHa 3aBeplicHa.

Co30aHue Knacca 0515 yripasrieHuUsi duasio2o8bIM OKHOM

Beoem ClassWizard (Ctrl+W). Tak kak MbI ele He co3fainu Kiacc aua-
joroBoro okHa Format, on cpa3y oto6pa3ut nuamoropoe okHo Adding A Class.
Bribepem B Hem omiuto Create A New Class u Haxkmem OK. Corjacumcs B3STh
uaentudukarop IDD DIALOGI u 6a308siit knacc CDialog. B kauectBe numenu
kiacca BeegeM CFormat, u ClassWizard aBromaTtruecku npeaaoxxuT uMs Qaii-
na peanuzanuu Format.cpp (COOTBETCTBEHHO, ompeaenenue B ¢aiine Format.h).
Ecnu BbI X0THTE M3MEHUTH UM (aiina, HaxkmuTe Change.

OnpederneHue rnepeMeHHbIX-451eHO8 Kriacca

Bepuemcs B rnaBHoe okHo ClassWizard, oTkpoem Bkiaaky Member
Variables. Beibepem B cniucke Class name knmacc CFormat. B criucke Control
IDs nepeuncieHbl HACHTUPUKATOPBI HIEMEHTOB YIIPABJICHUS, KOTOPHIM MOKHO
conoctaBuTh nepeMmenusie. Boioepem IDC BOLD u menkaem kHomky Add
Variable. B okae Add Member Variable BBegem umst m_Bold, kareropuro Value
u tun BOOL, 3atem Haxkmem OK. AHajorngHbeIM 00pa3oM BBEIIEM MTePEMEHHBIC
m_Italic u m_Underline.

[Ipu 3amaHuu NMepeMeHHbIX ISl MEepeKIoYaTeNe cielyeT UMeTh B BHUIY,
YTO NIEPEMEHHAsl Ha3HAvYaeTCsl Ha TPYyNIy NepeKiIoYaTesield, a He Ha KaK bl U3
HuX. OHa CONIeP>KUT HOMEP OTMEUYEHHOT0 MEePEeKII0YaTeNis B OpsIKEe UX 00Xoa
(mymepanus ¢ Hyns1). Korjga auanoroBoe OKHO OTKpBIBA€TCS B MEPBBIN pa3, ITOU
nepeMeHHoO npucBauBaeTcsi —1 (HM OJUH Tepekirovaresib He oTMedeH). [Ipu
Bei0Ope OK MFC 3anuceiBaeT B 3Ty NEpeMEHHYI0 HOMEp BBIOPAHHOIO Iepe-
Kirouaresns (i —1).

B cniucke Control IDs nokaszanbl naeHTUPUKATOPHI MEPBBIX MEPEKIIOUaTe-
nen nus kaxaoit rpynmsl: y Hac 3to IDC_LEFT u IDC_VARIABLE. Brenem
JUIA HUX TIepeMeHHble Tuna int ¢ umeHnamMu m_Justify u m_Pitch cooTBeTcTBEH-
HO.

Beenem nepemennyto m_Spacing i oyt (IDC_SPACING). B kauectse
TUma BeiOepeM int BMecTO mpejjaraemoro no ymonyanuto CString nns obecre-
YyeHus mpeoOpa3oBaHus 3TOM CTPOKH B 1iesioe U 00opatHo. [locne Bo3BpaiieHus B
ClassWizard B okHe OynyT oToOpaxkeHsl mojis Minimum Value u Maximum
Value, npeaHa3zHayeHHble AJ 3aJjaHUsl OTPAHMYCHUN Ha 3HAYEHUE TOM Iepe-
MEHHOM. 3amaaum 3Hauenus 1 u 3.
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HaKOHCI_[, OonpcACiIMM IICPEMCHHYIO JIs YIIPABJIICHHA I10JICM.

Bri6epem

IDC_SPACING u no6aBum mnepemeHHyro m_SpacingEdit, mpuueM B cIuCKe
Category BeiOepem Control. Dta nepemennas tenepp umeer tun CEdit, aToT

KJIacC MpeIoCTaBIsieT HAa0Op QYHKIUN JJIs1 yIIPaBICHUS MOJIEM.
Oxno MFC ClassWizard qomkHO TpuoOpecTu CleIyomui BU/I.

MFC ClassWizard

hMezzage Map:  kMember YV ariables | Autamation | Active Events | Clazz Info I

il

FPrajeck: Clazs name: Add Class.
FontDemo j II:Fl:urmat j pETTTR
et 411 _FontDemotFarmat.h, e 511_FontDemosFormat. cpp SR
Contral |Ds: Type kdember Delete Variable |
IDC_BOLD BoOoL m_Eold
IDC_ITALIC EOOL rm_ltalic Update Ealurns |
IDC_LEFT ift rr_J stify :
IDC_SaMPLE Birnd &l |
(DL SPACIMG ik
IDC_SPACING CEdit ri_SpacingE dit
IDC_UMDERLIME BOOL m_dnderling
IDC_VARIAELE it m_Fitch
IDCAMCEL
DOk
D ezcription; it with salidation
Minirurm i alue: I'I
b agirnrn W alue: |3

x|

Cancel |

Haxwmem knonky OK. Macrtep 3anuineT Koj OnpeiesieHus MepeMEeHHbIX B
daiin 3arosoBkoB U (¢ain peaindzalMu Kjiacca JAHAIOrOBOIO OKHA — y Hac

Format.h u Format.cpp cooTBeTCTBEHHO.

OnpedeneHue obpabom4yukos cobbimul

Tenepr HE0OX0UMO HamucaTh 00paOOTYMKHU COOBITUH, MOJIy4aeMbIX JHa-

J0roBbIM OKHOM Format, a iMEHHO COOBITHI, TOCBHIIIAEMBIX MTPH:
®  [IEPBOM OTKPBITHM JIHAJIOrOBOTO OKHA,

®  €ro NEepepucoBKe,

e  [menuke Ha (iIakKe WM MepeKioyarese.

B okne ClassWizard otkpoem Bkianky Message Map. Bribepem kiace
CFormat. Jlns co3nanusi 00pabOTYMKOB TMEPBBIX JIBYX cOObITHI B okHE Object
IDs BoiOepem CFormat. B cnucke Messages oToOpa3siTcsi MAEeHTU(UKATOPHI

yBeIOMJISIIOIINX cooOmieHnid Windows, mochlIaeMbIX JUaIOTOBOMY

OKHY. BrI-

oepem coobmienne WM _INITDIALOG wu no6aBum pyHKIIHIO (IO YMOTYAHHUIO
uMs OnlinitDialog). 3atem s coobmienust WM PAINT Taxke co3mpaaum oopa-

o6oTuuk (OnPaint).
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Tenepsb co3panum 00pabOTUMKK COOOUIEHUH ISl KaxA0ro (iakka u mnepe-
krouarens. BeioepeM B cnucke Object IDs upentuduxarop IDC_BOLD. B ok-
He otobpazsatca nBa cooduenus: BN CLICKED u BN _DOUBLECLICKED.
Bri6epem nepBoe. [[o0aBuM (QYyHKIMIO, COTTAaCUBUIMCH C MPEMAJIOKEHHBIM 10
ymoidaHuto umeHeM. Ilpogenaem sty mpoueaypy ais Bcex (UIaXxkoB U Iepe-
KJIFOYaTeJIeH.

Jlia onpenenenust GyHKIUHM, KOTOpask MOJIy4YaeT yIpaBJIE€HUE NPU U3MEHE-
HUU cojepkuMoro mojsi Spacing, BeioepeM B Object IDs IDC _SPACING, a B
cnucke Messages coobmenne EN CHANGE u nobGaBum ¢(yHkmuio (ums 1o
YMOJIYAHUIO).

YnpaeneHue duano2oebiM oKHOM Kriacca CFormat

B ¢aiine Format.h no6aBum nBa onpenenenus B Hauajo ¢aia:

enum {JUSTIFY LEFT, JUSTIFY CENTER, JUSTIFY RIGHT};
enum {PITCH VARIABLE, PITCH FIXED};

[11177777777777777777777777777777777777777777777777777777777
// CFormat dialog

3neck nepeuncasieMble KOHCTaHThI UCTIONB3YIOTCS JIsl 0OpallieHus K mnepe-
kmogarensMm rpymmsl Justify u Pitch coorBerctBenHo. [[oO6aBumM ompexneneHue
m_RectSample — nepemenHoi-uiena kinacca CFormat:

[11777777777777777777777777777777777777777777777777777777777
// CFormat dialog

class CFormat : public CDialog

{

protected:
RECT m RectSample;

/] ...

B ¢aitne Format.cpp no6asum ko B pyukmuro OnlnitDialog:
BOOL CFormat::0OnInitDialog()

{
CDialog: :OnInitDialog() ;
// TODO: moBaBbTe KOOI MHULIMAJIA3ALIVA
GetDlgItem (IDC SAMPLE) ->GetWindowRect (&m RectSample) ;
ScreenToClient (&m RectSample) ;
m SpacingEdit.LimitText (1);
return TRUE;

@ynkuus OnlinitDialog monyyaer ynpaBiieHUE PU OTKPBITUH AUATIOTOBOTO
OKHa HETOCPEACTBEHHO Tepes ero oroopakenueM. [lepBriil 700aBIEeHHBIN Ore-
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paTop COXpaHsieT SKpaHHblE KOOpAMHATHI paMKu Sample B mnepeMeHHOI
m_RectSample. Bropoii npeodpa3syer ux B KOOpJAMHATHI OKHA. TpeTuii orpanu-
YUBAET KOJMUYECTBO BBOJMMBIX CUMBOJIOB MOJI€ BBOJIA OJHUM, BbI3bIBasg (PyHK-
nuto LimitText knacca CEdit.

3ameuanne: Oynknus OnlnitDialog Bo3epamaer TRUE, ecin dokyc He
YCTaHOBJICH Ha 3JIEMEHTE YIPaBICHUS.

MFC-knaccel Onsi a51eMeHmos yrpasieHusl

MFC-knaccbl Jj1si MaHUMYJUPOBAHUS DJIEMEHTAMU YIIPaBJICHUS B 0OJIb-
IIMHCTBE CBOEM MOPOKJIeHbI OT Kiacca CWnd (HeKOTOpbIe — OT APYTUX KJIACCOB
AJIEMEHTOB YIPABJICHUS). DTO MO3BOJISAECT UCIIOIb30BaTh YJICHBI 0A30BBIX Kiac-
COB ISl TTOJy4YeHUsT MHGOPMAIIMU WJIM MaHUITYJUPOBAHUS DJIEMEHTAMH YTpPaB-
JICHUS.

B npuBeneHHOM BbIIIE KOJIE JJIs pabOThI ¢ MOJIeM BBOJA Spacing Mbl BBEIIH
nepeMeHHyr0 kateropuu Control kak unena kinacca CFormat. [[ns atux menei
HE00A3aTeIbHO CO3/1aBaTh IMOCTOSHHBIM OOBEKT. AJIbTEpHATHBA — UCITOJIb30Ba-
nue ¢pynkuuu CWnd::GetDlIgltem:

((CEdit *)GetDlgItem(IDC SPACING))->LimitText (1);

OTMeTHM TOJBKO, YTO (YHKIUS CO3JACT yKA3amelb HA 8PEMEHHbIl 00b-
eKm, KOTOPBIN IEUCTBYET TOJBKO BO BpeMsi 0OpabOTKH TEKYIIETO COOBITUS U B
JNAJIbHEUILIEM He COXPAHAEmCs.

Tenepsb, Hampumep, Bbl MOXKETE yHpaBisaTh nepekintovareneMm Bold, ecnu
XO0TUTE, YTOOBI IPU BIOpAHHOM MepekitouaTene Variable onuust Bold 6b1na He-
JnocTyrHa (Mbl OTMEYaNIH, YTO WPUPT System ¢ NepeMEeHHOW MUPUHON HE MO-
XKET OBbITh MONYXUPHBIM). [Ipu 3TOM AJig TOro, YTOOBI YCTAHOBUTH WJIU CHSTH
OTMETKY TepeKIIrodaTesi, MOKHO HCIOIb30BaTh GyHkiuoo CButton::SetCheck,
a s paspelieHuss Wi OJOKMPOBKHM JIOCTyNa K  MEpPeKIIoYaTellto
CWnd::EnableWindow.

YnpaeneHue okHom Knacca CFormat — Style

Tenepp 3aBepmM MPOrpaMMHUPOBaHHE O00pPaOOTUMKOB cooOmeHnd. B
daiine Format.cpp no6aBum kox B pynkiuo OnBold:

void CFormat: :0nBold()
{
// TODO: IoBaBbTe COOCTBEHHEI KOI 0O0paboTunKa
m Bold = !m Bold;
InvalidateRect (&m RectSample) ;
UpdateWindow () ;

[lepBbIil onepaTop u3MeHseT 3HaueHue nepemeHoil m_Bold Ha mpoTtuso-
NoJIo’)kHOe. BTOpoil 00BsBISET HENEUCTBUTENBHOW YacTh JAMAJIOTOBOIO OKHA,
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3aHATYI0 paMKol Sample, TpeTuil NPUBOAUT K HEMOCPEACTBEHHOMY BBI3OBY
¢bynkuun OnPaint kj1acca AMaJIoroBoro OKHa.
AHanoruynsiil kox 1o6asum B pyHkuuu Onltalic u OnUnderline.

YnpaeneHue okHoMm Knacca CFormat — Justify u Pitch
OO0paboTunKu COOOIIEHHI s epektoyaresield rpynmsl Justify:
void CFormat::OnLeft ()

{

if (IsDlgButtonChecked (IDC LEFT))

{
m Justify = JUSTIFY LEFT;
InvalidateRect (&m RectSample) ;
UpdateWindow () ;

}

AHanornynsiil koa uMeroT Gpynkimu OnCenter u OnRight.
OO0paboTunKu COOOIIECHMI 1S Iepektoyareneld rpymisl Pitch:

void CFormat: :OnFixed ()

{

if (IsDlgButtonChecked (IDC FIXED))

{
m Pitch = PITCH FIXED;
InvalidateRect (&m RectSample) ;
UpdateWindow () ;

}

Amnanornunslil kog umeet Gynkius OnVariable.

YnpaeneHue okHom knacca CFormat — OnChangeSpacing

Hob6aBum kox B obpadorumke yBemomiienuss EN CHANGE — dynkuum
OnChangeSpacing:

void CFormat : :OnChangeSpacing()
{
// TODO: IoBaBbTe COOCTBEHHEI KOI 0OO0paboTunKa
int Temp;
Temp = (int)GetDlgItemInt (IDC SPACING) ;
if (Temp > 0 && Temp < 4)

{
m Spacing = Temp;
InvalidateRect (&m RectSample) ;
UpdateWindow () ;

}
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BrezoB ¢dyukiuu GetDIgltemInt mo3BosisieT MOJIyYUTh COACPKUMOE TOJIS B
BUJIC LIEJIOYUCIICHHOTO 3HaueHus. [laee Mbl COXpaHseM dTO 3HAYCHUE U mepe-
pHUCOBBIBaeM o0Opasel] TeKCTa.

YnpaeneHue okHom Kriacca CFormat — OnPaint

Haxowner, Tpebyetcs Hanucats ko1 GpyHkuun OnPaint, KoTopasi BEI3bIBACT-
csl, Korja Tpedyercs epeprcoBaTh OKHO.

void CFormat: :0OnPaint ()
{
CPaintDC dc(this); // KOHTEKCT yCTPOMCTBA IJII PUCOBAHMUS
// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
CFont Font;
LOGFONT LF;
int LineHeight;
CFont *PtrOldFont;
int X, Y;

// BanonHeHMe CTPyKTypsl LF cCBOMCTEBaMM
// CTaHmAPTHOT'O CHUCTEMHOr'o wpndTa:
CFont TempFont;
if (m Pitch == PITCH VARIABLE)
TempFont .CreateStockObject (SYSTEM FONT) ;
else
TempFont .CreateStockObject (SYSTEM FIXED FONT) ;
TempFont.GetObject (sizeof (LOGFONT), &LF);
// vnmammsupyem nonst 1fWeight, 1lfItalic m 1fUnderline:
if (m Bold)
LF.lfWeight
if (m Italic)
LF.1lfItalic = 1;
if (m Underline)
LF.1lfUnderline = 1;

FW BOLD;

// cospamme m BHGOP wWpudTa:

Font.CreateFontIndirect (&LF);

PtrOldFont = dc.SelectObject (&Font);

// BanmaeM BHPaABHMBaAHME:

switch (m Justify)

{

case JUSTIFY LEFT:

dc.SetTextAlign (TA LEFT);
X = m RectSample.left + 5;
break;
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case JUSTIFY CENTER:
dc.SetTextAlign (TA CENTER) ;
X = (m RectSample.left + m RectSample.right) / 2;
break;
case JUSTIFY RIGHT:
dc.SetTextAlign (TA RIGHT);
X = m RectSample.right - 5;
break;
}
// ycTaHOBKa pexmMa oToGpaxeHmst HoHa:
dc.SetBkMode (TRANSPARENT); // mpospauHsni

// BHBOO CTPOK TEeKCTa:

LineHeight = LF.lfHeight * m Spacing;
Y = m RectSample.top + 15;
dc.TextOut (X, Y, "AaBbCdDdEeFf") ;

Y += LineHeight;

dc.TextOut (X, Y, "GhHhIiJjKkL1");

Y += LineHeight;

dc.TextOut (X, Y, "MmNnOoPpQgRr") ;

// oTMeHa BRIGOpa wpubTa:
dc.SelectObject (PtrOldFont) ;

// He BemmBanTe CDialog::OnPaint ()
// 07 CcOOBmEHM, CBASAHHHEIX C II€PEPUCOBKOM

OmobpaxkeHue duasioao8020 OKHa

[Ipexne Bcero mamMeHuM cosanHoe mactepom AppWizard MeHro:

[S—

Y nanum menro File u menro Edit.
Jlo6asum mento Text cineBa ot Help.
3. JlobGaBuM Kk HOBOMY MeHIO KOMaHly Format, pazgenurens u komanay Exit.

N

Buinaoarowee menio Text:

Nnentudpuxarop Haanuce JApyrue cBoicrBa
— &Text Popup
ID TEXT FORMAT &Format.. \tCtrl+F —
— — Separator
ID APP_EXIT E&xit —
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3arem B Tabnuny ropsunx kiuasuil IDR. MAINFRAME no6aBum koMOu-
Hauuto  knaBum  Ctrl+F nns xkomanaslt Format — (uaentuduxarop
ID TEXT FORMAT).

Ucnonw3yst mactepa ClassWizard, no6aBum o00paboTurka COOOIIEHUIMA
Format B xmacc CFontDemoDoc (unentudukarop ID TEXT FORMAT, co-
obmenne COMMAND, ums pyHkiuu o ymodanuto OnTextFormat).

B onpenenenue knacca CFontDemoDoc (daitn FontDemoDoc.h) no6aBum
nepeMeHHbIe, MpeIHA3HAUYCHHBIC JIJISI COXPAaHECHUs 3HAYEHUU mapaMeTpoB Qop-
MaTHUPOBAHUS:

class CFontDemoDoc : public CDocument
{
public:
BOOL m Bold;
BOOL m Italic;
int m Justify;
int m Pitch;
int m Spacing;
BOOL m Underline;
//
}

B daiine peanuzamuu kinacca CFontDemoDoc (FontDemoDoc.cpp) B koH-
CTPYKTOpE J00aBUM KOJ JJII HHUIIMAIU3AIIUU TOJILKO YTO BBEJICHHBIX TIEPEMEH-
HBIX:

CFontDemoDoc : : CFontDemoDoc ()

{
// TODO: mofGaBbTe KOI KOHCTPYKTOPAa
m Bold = FALSE;
m Italic = FALSE;
m Justify = JUSTIFY LEFT;
m Pitch = PITCH VARIABLE;
m Spacing = 1;
m Underline = FALSE;

B FontDemoDoc.cpp Taxxe 106aBUM AUPEKTUBY JIJIsl TOAKIIOUCHHS (aiina
Format.h, 4To0Bl 00BSBICHHE KJlacca AMAIOTOBOTO OKHA OBLIO JOCTYITHO B
¢aiine FontDemoDoc.cpp:

#include "FontDemoDoc.h"
#include "format.h"

OmobpaxkeHue duano2o8o20 okHa — OnTextFormat

Tenepr HeoOxomumo  700aBUTH  KOA  00pabOTKM B (YHKIIHIO
OnTextFormat, creaepupoBannyto macrepom ClassWizard:
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void CFontDemoDoc: :OnTextFormat ()

{

}

// TODO: JloBaBbTe COOCTBEHHBEIT KOI O0paboTumKa

// obEsiBIIeHMe O6'BeKTa KJlacCa IMAJIOT'OBOI'O OKHA:
CFormat FormatDlg;

// vamarmsaiyst NepeMeHHBIX KJlacca:
FormatDlg.m Bold = m Bold;
FormatDlg.m Italic = m Italic;
FormatDlg.m Justify = m Justify;
FormatDlg.m Pitch = m Pitch;
FormatDlg.m Spacing = m Spacing;
FormatDlg.m Underline = m Underline;
// oTobpaxeHre mMAJIOT'OBOI'O OKHA :
if (FormatDlg.DoModal () == IDOK)
{

// coxpaHeHMe yCTAHOBJIEHHBIX SHAYESHMIA:

m Bold = FormatDlg.m Bold;

m Ttalic = FormatDlg.m Italic;

m Justify = FormatDlg.m Justify;

m Pitch = FormatDlg.m Pitch;

m Spacing = FormatDlg.m Spacing;

m Underline = FormatDlg.m Underline;

// nepepucoBKa TeKcTa:
UpdateAllViews (NULL);

}

3neck coznaercst 0obekT kiaacca CFormat, u s oToOpakeHHs! ero OKHa
ucnosib3yercs pyHkuus DoModal, kotopast BO3BpallaeT yrpaBieHUE TOJIBKO MO
3aKPBITUM OKHA — B HAILIEM CJIy4ae OHA MOXKET BO3BpaTuTh 3HaueHue IDOK wm

IDCANCEL.

OmobpaxeHue okHa Knacca CFontDemoView — OnDraw

Hakonen, tpeOyercss Hammcath koj ¢yHkiuun OnDraw, nus kiacca
CFontDemoView. OToT koa o4yeHb MOX0X Ha kKoj ¢yHkuuu OnPaint kiacca

CFormat:
void CFontDemoView: :OnDraw (CDC* pDC)

{

CFontDemoDoc* pDoc = GetDocument ()
ASSERT VALID (pDoc) ;

// TODO: moBaBbTe KOI OTOOPaXeHMS COOCTBEHHBIX IAHHBIX

RECT ClientRect;
CFont Font;
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LOGFONT LF;
int LineHeight;
CFont *PtrOldFont;
int X, Y;
// BanonHeHMe CTPyKTypsl LF CBOMCTEBaMM
// CTaHmAPTHOT'O CHUCTEMHOIr'o WpnbTa:
CFont TempFont;
if (pDoc->m Pitch == PITCH VARIABLE)
TempFont .CreateStockObject (SYSTEM FONT) ;
else
TempFont .CreateStockObject (SYSTEM FIXED FONT) ;
TempFont.GetObject (sizeof (LOGFONT), &LF);
// vanamammsupyeM nonst 1fWeight, 1lfItalic m 1fUnderline:
if (pDoc->m Bold)
LF.lfWeight = FW BOLD;
if (pDoc->m Italic)
LF.1lfItalic = 1;
if (pDoc->m Underline)
LF.lfUnderline = 1;

// cospmamme y BHIGOP wWpudpTa:
Font.CreateFontIndirect (&LF);
PtrOldFont = pDC->SelectObject (&Font) ;
// BajaeM BRpaABHMEBAHME:

GetClientRect (&ClientRect);

switch (pDoc->m Justify)

{
case JUSTIFY LEFT:
pDC->SetTextAlign (TA LEFT);
X = ClientRect.left + 5;
break;
case JUSTIFY CENTER:
pDC->SetTextAlign (TA CENTER) ;
X = (ClientRect.left + ClientRect.right) / 2;
break;
case JUSTIFY RIGHT:
pDC->SetTextAlign (TA RIGHT);
X = ClientRect.right - 5;
break;
}

// ycTaHOBKa LIBeTa TeKCTa M pexma QoHa:
pDC->SetTextColor (::GetSysColor (COLOR WINDOWTEXT)) ;
pDC->SetBkMode (TRANSPARENT) ;
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// BHBOO CTPOK TEeKCTa:
LineHeight = LF.lfHeight * pDoc->m Spacing;
Y = 5;
pDC->TextOut (X, Y,
"This is the first line of sample text.");
Y += LineHeight;
pDC->TextOut (X, Y,
"This is the second line of sample text.");
Y += LineHeight;
pDC->TextOut (X, Y,
"This is the third line of sample text.");
// oTMeHa BEHIGOpPa wpubTa:
pDC->SelectObject (PtrOldFont) ;

B otnuume ot pynkuun OnPaint kitacca CFormat BMecTo mpocToro BbIBO-
Jla TeKCTa C MCIIOJIb30BAHUEM CTaHAapTHOTO YEPHOTO IIBETA 3/I€Ch MBI BBI3bIBA-
em ¢yHkiuu ::GetSysColor u CDC::SetBkMode, KoTopbie yCTaHABIMBAIOT I[BET
tekcta Window Font, BeiOpannbiii B manenu ynpasienus Windows. Llser ¢ona
okHa ycranaBnuBaeTcss MFC aBTomarruecku ucxozs u3 Hactpoek Windows.

11.2. Co30aHue HeMoOasibHbIX OUas10208bIX OKOH

[lpu oToOpaXkeHHH MOJAILHOTO JMAJIOrOBOTO OKHA IJIABHOE OKHO IIPO-
rpammbl Onokupyetcs. [ mpoao/nKeHus: paboThl €ro HE0OXOAUMO 3aKphITh.
Ecnu tpebyercsi mpoaoinkath pabOTy MpOTrpaMMbl, HE 3aKpbIBas TUATIOTOBOTO
OKHa, HYXHO €ro caeyiath HemooaibhbiM. COOCTBEHHO MPOSKTUPOBAHUE HEMO-
JAJIbHOTO OKHA HE OTJIMYACTCS OT BBIIIC OMUCAHHOTO. OTINYME COCTOUT B CIIO-
cobe ero oToOpaxeHusI:

e  DK3eMIUISIp KJIacca AUAIOTOBOTO OKHA CIEAYeT OOBSBUTH KaK TI100aTbHBIHA
OOBEKT WJIM CO3AaTh C IIOMOIIBIO OIEPATOPA NEW.

e HemonanbHOoe AMAIOroBO€ OKHO OTOOpa)KaeTcsi MyTEM BbI30Ba (YyHKLIUU
CDialog::Create Bmecto CDialog::DoModal. ®ynkiusa Create Bo3Bpaliaet
yIIpaBJIE€HUE, OCTABIISAS JUAIOTOBOE OKHO HA DKpaHE

e  HemonmanbHOE IUATOrOBOE OKHO 3aKPBIBAECTCS MyTEM BbI30BA (YHKIIMH
CDialog::DestroyWindow Bmecto EndDialog. Ee M0XXHO BBI3BaTh U3 JIIO-
0ol (pyHKIHMHU-YJIeHa Kiacca OKHA WK APYro (PyHKIIMH IpOrpaMMBbl.

e  HeoOxonumo onpenenuts 00padoTunk coobuenuss OnCancel nns kiacca
JIMAJIOTOBOT0 OKHA. EC/M OKHO COJEPXKHUT KHOIKY C HACHTU(HUKATOPOM
IDOK, nHeobxoaumo ompeaenutb oopadoTunk OnOK. Ha3zBaHHbie (QyHK-
MU JTOJKHBI BbI3bIBAaTH yHKIMIO DestroyWindow, 3akpbIBaroIyo 1uajo-
roBO€ OKHO M HE JOJIKHBI BBI3bIBaTH 00pabOTUYHMK cooOieHus 0a30BOro
KJ1acca. [l MpoBEpKU WM COXPAHEHUS COAEPKUMOTO 3JIEMEHTOB YIIPaB-
nenus ¢yukius OnOK nomkHa Bb3BaTh (yHkiuo CWnd::UpdateDate c
napametpoM TRUE wunu 6e3 mapameTpos.
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11.3. Co30aHue duasio208bIX OKOH C 8K/1ad0Kkamu

IIponemMoHCTPUpPYEM NPOLIECC CO3JAHUA IMAIOrOBOTO OKHA C BKJIAJKAMHU
Ha npuMepe nporpammsl TabDemo, koTopast PyHKIIMOHAIBHO paBHOLIEHHA IIPO-
rpamme FontDemo, Ho nuanoroBoe okHo Format OyaeT BBITISAAETh, KaK OKHO C
BKJIaZKaMu. J[MamoroBoe OKHO ¢ BKJIAJKaMU MOAIEPKUBAETC 0OBEKTOM Kilacca
CPropertySheet, a kaxxgas ctpannia — kiaacca CPropertyPage.

Format x|
Shyle | Justify  Fitch and Spacing I
— Fant Pitch

i+ ariable
™ Fixed

Line Spacing: |1_

Q. I OTreHa [1pHtEHMTE:

CPropertySheet coznaer crpanuipl N0 KpailHel Mepe Takoil ke IIMPHUHBI,
KaK [IMpUHA TPEX KHONOK BHU3Y, T.€. 0OJbILE, YeM HEOOXOAUMO Ul pa3Mellie-
HUSI HEOOXOJIUMBIX 3JIEMEHTOB ynpasieHus. OAHAKO B PEeabHBIX MPOrpaMMax
OKHa C BKJIAJKaMU MCIIOJNb3YIOTCS, TOJBKO €CIM HEOOXOAMMO OTOOPA3UThH
MMEHHO MHOT'0 3JIEMEHTOB yIPABIICHHUS.

OxoHYaTeNbHbIN BUJ CO34aBAEMOI0 HAMM JUAJIOIOBOI0 OKHA MPEACTAaBIIECH
Ha [IPUBEJACHHOM BBILIE PUCYHKE.

Co30aHue wabrioHa duasioe2o8020 OKHa

Co3manumM, Kak ¥ paHee, UCXOJHbIe (aisibl mporpamMmmbl TabDemo ¢ mo-
Moo Mactepa AppWizard. st co3nanus madaoHa JUaI0oroBOro OKHa:

1. Coszmamum HOBBIM pecypc Tuma Dialog.

2.  Otkpoem muanoroBoe okHO Dialog Properties. Ha Bknagke General B mose
Caption BBegem Style. Ha Bknagke Styles B cimcke Style BeiOepeM MmyHKT
Child, a B ciucke Borders — mynkt Thin. U3 ¢aaxkoB nomkeH ObITH OTME-
yeH Tosibko (naxxok Titlebar. Ha Bknaake More styles octaBum oTmeuen-
HBIM TOJIBKO (axkok Disabled.

3.  VYaanuMm Bce KHOMKHU M JOOABUM DJIEMEHTHI yNPABJICHHs, KaK MOKa3aHO Ha
pucyHke. CBOWCTBa 3JIEMEHTOB MPUBECHBI B TAOIHUIIE.
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MaenTudukarop Tun 3;1emenTa Haanues YCTaHaBJEI/IBae-
ylpasBJieHUs Mble CBOCTBA
IDC STATIC Pamka Font Styles —
IDC BOLD daxxok &Bold Group, Tab Stop
IDC ITALIC daxxok &ltalic —
IDC UNDERLINE | ®naxok &Underline —
IDC _STATIC Pamka Justify Text —
IDC _LEFT [lepexmouatens | &Left Group, Tab Stop
IDC_CENTER Ilepexmouarens | &Center -
IDC RIGHT [Tepexmouatens | &Right —
IDC _STATIC Pamka Font Pitch —
IDC_VARIABLE [lepexmrouarens | &Variable Group, Tab Stop
IDC_FIXED [lepexmrouatens | &Fixed -
IDC STATIC Hananuce Line &Spacing: —
IDC SPACING ITone — —

[Toka oToOpakaeTcsi aUaIOro-

Boe OkHO Style, 3amycrum —Font Styles
ClassWizard mig  co3maHus

KJlacca, YIpaBlsIONIEro cTpa- [ Eold
nureii Style. B okne Create A [~ Italic
New Class BBegeM uMs Kiacca ™ Underline
CStyle, a B xauecTBe 0a30BOTO

kiacca Beioepem CPropertyPage.

Kaxk u panee, Ha Bkiagke Member Variables onpeaenum nepeMeHHbIS IS
dnaxkoB Bold, Italic u Underline.

AHaNOTUYHBIM 00pa30M CO37aJuM IIaOJIOHBI BTOPOTO M TPETHETO TUATIO-
TOBBIX OKOH JIJIS JIByX OCTaBIIMXCSI CTPaHUII, [0 00pa3ily, NPUBEICHHOMY
Ha pucyHke. Mimena kmaccoB pomkHbl ObiTh Clustify u CPitch cooTBerct-
BeHHO. [[00aBMM B KJIacchl Takue K€ MEePEeMEHHBbIC-UJICHbI, KaK U B MpPO-
rpamme FontDemo.
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pich o

—dJustify Tedt———— Font Pitch
= Left i Wariable
" Center " Fixed
" Right
Line Spacing: IE_

7.  Co3zgaaum obpadotumka coobmenuss WM INITDIALOG knacca CPitch ¢
nmeneM OnlinitDialog. /lo6aBum B HETO KOA:
BOOL CPitch: :OnInitDialog ()

{
/] ...
m SpacingEdit.LimitText (1);
return TRUE;

8.  Moaudunupyem mento nporpammsl, yaanus MeHto File u Edit u no6aBus
MmeHo Text ¢ komaggamu Format m Exit, a Takke KOMOMHALIMIO KJIQBHIII
Ctrl+F, kak ato Obu10 crnenano B mporpamme FontDemo.

CrenepupyemM o0pabOTYMK KOMAaHIHOTO COOOMICHUS NIl KoMaHasl Format

u gob0aBuM cruenyromuid kKoa B ¢yHkmuio OnTextFormat B (aiine

TabDemoDoc.cpp:

void CTabDemoDoc: :OnTextFormat ()
// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
// cospmamme OGBEeKTa OMAJIOTOBOT'O OKHA C BKJIAOKaMM:
CPropertySheet PropertySheet ("Format");

// cospmamme of6EeKTa OIS KaXKOOM CTPaHMIEI:
CStyle StylePage;

CJustify JustifyPage;

CPitch PitchPage;

// mobaBlleHMe CTpaHM] K OGEBEKTY OMaJIOT'OBOI'O OKHA:
PropertySheet .AddPage (&StylePage) ;
PropertySheet.AddPage (&JustifyPage) ;
PropertySheet .AddPage (&PitchPage) ;

// vnamarmsaimsi O6BeKTOBR CTPAaHMIL:
StylePage.m Bold = m Bold;

StylePage.m Italic = m Italic;

StylePage.m Underline = m Underline;
JustifyPage.m Justify = m Justify;
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PitchPage.m Pitch = m Pitch;
PitchPage.m Spacing = m Spacing;

// oTobpaxeHre OMAJIOTOBOI'O OKHA C BKJIAQAKAMIA:
if (PropertySheet.DoModal () == IDOK)
{
// coxpaHeHMe BHAUEHWMI BJIEMEHTOB YIIPABJIEHMSI CTPAHMIIL:
m Bold = StylePage.m Bold;
m Ttalic = StylePage.m Italic;
m Underline = StylePage.m Underline;
m Justify = JustifyPage.m Justify;
m Pitch = PitchPage.m Pitch;
m Spacing = PitchPage.m Spacing;

// nepepuCOBKa TeKCTa:
UpdateAllViews (NULL);

}

)

Kak u wxmacc CDialog, xmacc CPropertyPage obGecrieunBaeT 00paboTKy
st kHomok OK um Cancel, Takxke mpoBepsieT W INepefaeT JaHHbIE MEXIy
JJIIEMEHTaMH yIpaBieHUs U (PYHKIUSIMU OOBEKTOB cTpaHull. UTOOBI chenarhb
noctymnHoit kHonky Apply (IlpumenuTs) unu 106aBUTh COOCTBEHHYIO KHOTIKY U
00paboTuuK mJisi Hee, HEOOXOIUMO TOPOAUTH COOCTBEHHBIA KiacC OT Kiacca
CPropertyPage.

Bxumrounm B daitn TabDemoDoc.cpp (haiiibl 3aroyioBKOB sl KaXAI0T0 U3
KJIACCOB CTPAHMII, @ TAKXKE KOJ MHULIMATN3AIUN HEOOXOAUMBIX TEPEMEHHBIX:

#include "TabDemoDoc.h"
#include "style.h"
#include "justify.h"
#include "pitch.h"

// ...
CTabDemoDoc : : CTabDemoDoc ()

{
// TODO: moBaBbTe KON KOHCTPYKTOPa
m Bold = FALSE;
m Ttalic = FALSE;
m Underline = FALSE;
m Justify = JUSTIFY LEFT;
m Pitch = PITCH VARIABLE;
m Spacing = 1;

}

9. B daiine TabDemoDoc.h onpeaenum crnenytoiiye NepeuncieHuss U nepe-
MEHHBIE!
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enum {JUSTIFY LEFT, JUSTIFY CENTER, JUSTIFY RIGHT};
enum {PITCH VARIABLE, PITCH FIXED};
class CTabDemoDoc : public CDocument

{

public:
BOOL m Bold;
BOOL m Italic;
BOOL m Underline;
int m Justify;
int m Pitch;
int m Spacing;

//

10. B ¢aiine TabDemoView.cpp no6aBuM B ¢pyHkiuo OnDraw Takoil ke Ko/,
Kak ¥ B Imporpamme FontDemo.

B ¢aiine TabDemo.cpp no6aBum B pyHkiuio Initinstance Bei30B pyHKIIMN
SetWindowText:
BOOL CTabDemoApp: : InitInstance ()
{

/] ...
m pMainWnd->SetWindowText ("Tabbed Dialog Box Demo") ;

return TRUE;

Tenepb MOXHO MPOTECTUPOBATH PAOOTY MPUIIOKEHHUS.

11.4. Juanozoebie okHa obuw,e20 Ha3Ha4YeHusl

Windows nipenocTaBisieT obuue ouanoeosvle OKHa, MpeaTHA3HAYCHHBIC IS
BBITIOJIHEHUS CTIEIM(PUIECKUX 3aJ]1a4, HapuMep, OTKpbITUs (aiiyia uim BeIOOpa
nBera, a omommoreka MFC — kiaccel Il yIIpaBlICHHS JTHAIIOTOBBIMU OKHAMM
00111ero Ha3HAYCHMS BCEX THUIIOB:

MFC-kaacc YupasiasieMble 1MAJI0T0OBbIE¢ OKHA
CColorDialog Color — BeIOOD 11BETA
S n— i
CFileDialog Open — oTkpeITHE (ailia )
Save As — coxpanenue ¢aiisia noJ; ykasaHHbIM UMEHEM
CFindReplaceDialog Find = noucxk Texcra
Replace — 3amena tekcra
CFontDialog Font — Be160Op mpudra Tekcra
COleDialog Hpez[Ha3HaqueH JUIS1 CO3/IaHUSI TMAJIOTOBBIX OKOH
npunoxeaut OLE
: LEP —
CPageSetupDialog O Page Setup ONPEICNICHNAE yCTAHOBOK CTPaHALL 1
nosiei nevaru i npunoxenuit OLE
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Tema 12. Pa3paboTka guanoroBbiX NPUIOXEeHUN

PaccmoTpeHHBIC HAMH paHee IPUMEpPhI IPOrpaMM ¢ rpadUIecKUM HHTEp-
deiicoM comepkanu CBOOOAHYIO 00- N ] 3
NacTh A OTOOPa)KeHUS! TEKCTa WIIH

rpaduku. Takue IporpamMMbl HpeE- [ Primary Colors =)~ Sample
Ha3HAYEHBI U1 IPOCMOTPA U PeaK- [ Bed
THPOBAHUSA JTOKYMCHTOB. [~ Green

B manHoi TeMe MbI pacCMOTPUM - Bue
BOIIPOC O pa3pabOTKe MPOrpamMM, HE B
00pabaThIBAIONIUX JIOKYMEHTBL. JTO ~ Color Intensity—
JMAJIOTOBBIE TMPHJIOKEHHS — IIPOT-  Dak o
pPaMMBI, Y KOTOPBIX B TJIABHOM OKHE C Ligh _ G|
0TOOpaXKAETCS TOJNHLKO COBOKYITHOCTh

JJIEMEHTOB ynpasiieHusa. [Ipumepsl
TaKoro poja Iporpamm: IporpaMmsl
IIOHCKA JJAHHBIX, MOUCKa (haiioB, Habopa TeneOHHBIX HOMEPOB, KaJIbKYJISATOPbI
U T.IL

Mel PACCMOTPHUM MPOUCCC CO3AaHUS TAKUX ITPOrpamMm JIByX THUIIOB:

e [Iporpammsl, oToOpakarIrue IUATIOTOBOE OKHO 0€3 TJIaBHOTO OKHA WJIH
OKHa MPEICTaBICHHUS.

e IIporpammsl mpocmoTpa GopM, 0TOOpaKarOIIKE TIIaBHOE OKHO ¢ 00beKTa-
MU T0JIH30BaTEIBCKOT0 HHTEp(Eeiica 1 OKHO MPEACTABICHUS C DIEMEHTAMHU
yIpaBJICHHS, OCHOBAHHOE Ha MIa0JI0HE JUATOTOBOTO OKHA.

12.1. [Ipocmsbie uasio2oebie npo2pamMmbl
['eHepauyusi ucxoOHbIX ¢hbalrnos rnpoepammel DIgDemo

BriOpannas B kauecTBe npumepa nporpamma DigDemo 1oikHa 03BOJIUTh
M10JIb30BATEINI0 BHIOpATh 1[BETA, a 3aTEM OTOOPA3UThH PE3YyJIbTAT UX CMEILEHHUS B
3aJJaHHOW 00JaCTH JUaJIOrOBOr0 OKHA. [ HauaiabHOW IeHepaluM HCXOJTHBIX
MOJTyJIell IpOrpaMMBbl BOCIIOJIb3yEMCS, Kak Bceraa, mactepom AppWizard.

e B amanoroBom okHe Mactepa Step 1 BeiOepem ycranoBky Dialog based.

e  Bo BTOpOM nuamoroBoM okHe (Step 2) oTMeHuM BBIOOp ommuii About Box,
ActiveX Controls (omust 3D Controls momkHa OCTaThCS) U BBEIEM CTPOKY
"Dialog-Based Demo" B TekcroBoe mosie Please enter a title for your dialog box.

e B crnenyromeM auanoroBom okHe (Step 3) BrIOEpeM CTaTHUECKYHO0 KOMIIO-
HOBKY Oubmnorekun MFC

° B nmuanoroBom okHe Step 4 ocTaBuM Bce 0€3 H3MEHEHU.

Mactep AppWizard crenepupyeT /1Ba OCHOBHBIX KJlacca: NMPUIIOKEHUS U
IManoroBoro okHa nporpammsl. [lepseiii umeetr ums CDIgDemoApp u omnpene-
nen B Qaitnax DigDemo.h u DlgDemo.cpp. Knacc auamoroBoro oxHa ympaBiisi-

83



er okHoM mporpammbl. Ero ums CDIgDemoDlg, on ompexnenen B ¢aiinax
DlgDemoDIlg.h u DlgDemoDIg.cpp.

Hacmpouka npozgpammsl DigDemo

Jlo6aBuM B IUAIOrOBOE OKHO MPOTPAMMBI 3JIEMEHTHI YIIPABJICHUS W HaIlU-

IIeM KOJI UX TIOJIJICPIKKH.

e  BrI30BEeM pemakTop AMAIOTOBBIX OKOH ISl pecypca ¢ MACHTH(PUKATOPOM
IDD DLGDEMO DIALOG.

e Brpoem mmanoroBoe okHOo Dialog Properties, oTkpoeM Bkianky Styles.
YcranoBum daaxku Title bar, System menu, Minimize box. YcraHOBKH
Style u Border ocraBum 6e3 nusmenenus (Popup u Dialog Frame).

° B muanoroBom okHe yaanum kHonky OK u nHagmucs"TODO". M3menum
cBorictBa kHomku Cancel Tak, uToObl oHa Ha3biBaiach Close (Ha BKIagKe
General).

e  Jlo6aBuM B AMATIOTOBOE OKHO 3JIEMEHTHI YIIPABIICHHS, KaK IMOKa3aHO HA PH-
cyHke. VX cBolicTBa mepeyuciieHbl B TaOIHIIE.

CgoiicTBa, He
Tumn 3;1eMeHTa

Nnentuduxarop

ylpasBJieHUs

Haanucob

3agaBacMbI¢ 110
YMOJIYaHNIO

IDC _STATIC

Pamxka

Primary Colors

IDC_RED

dnaxox

&Red

Group, Tab Stop

IDC_GREEN

dnaxox

&Green

IDC_BLUE

dnaxoxk

&Blue

IDC_STATIC

Pamxka

Color Intensity

IDC_DARK

ITepexntouarenb

&Dark

Group, Tab Stop

IDC_LIGHT

ITepexntouarenpb

&Light

IDC_SAMPLE

Pamxka

Sample

B menro Layout BeiOepem kKomaHmy
Tab Order u 3amaguM MOpsIOK 00-
X0Jla DJIEMEHTOB YIPABJICHHS, Kak
MOKa3aHO Ha PUCYHKE.

C momompro Mactepa ClassWizard
OMpe/iesIUM TEePEMEHHBIE I HEKO-
TOPBIX 3JIEMEHTOB YIpaBlieHUs. 3a-
MyCTUM MacTepa, OTKPOEM BKJIAJKY
Member Variables, BriOepem Kiacc
CDlgDemoDIlg B cniucke Class name
U J100aBUM TIEPEUYUCIICHHBIE HUKE
NepeMeHHbIC, TPUHUMAs CTaHIaPT-
HbIE KaTETOPHUIO U THII.
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Npentuduxarop | Umsa nepemeHHOM Karteropus Tun
IDC RED m_Red Value BOOL
IDC_GREEN m_Green Value BOOL
IDC BLUE m_Blue Value BOOL
IDC_DARK m_Intensity Value int

e  C nmomompto mactepa ClassWizard no6aBum 06pabOTUHKK COOOIICHUH IS
HEKOTOPBIX JIEMEHTOB ympaBiieHus. Bo Bkinaake Message Maps no6aBum
obpaboTunk coobmienuss BN CLICKED i cienyrommx 3JI€eMEHTOB
ynpasnennsi: [DC RED, IDC GREEN, IDC BLUE, IDC DARK wu
IDC _LIGHT. [ns kaxnod (pyHKUMM NPUMEM IpeAJiaraeMoe Mo yMoJrdya-
HUIO WM.

B ¢daiine DigDemoDIg.cpp 106aBuM Kol B creHepupoBaHHbIE 00pabOTUH-
KU (JIJ1s1 OCTAbHBIX (PYHKIIMI KOJ aHAJIOTUYEH MIPUBEACHHOMY ):

void CDlgDemoDlg: :OnRed ()

{

m Red = IsDlgButtonChecked (IDC RED) ;
InvalidateRect (&m RectSample) ;
UpdateWindow () ;

}

void CDlgDemoDlg: :OnDark ()

{

if (IsDlgButtonChecked (IDC DARK))

{
m Intensity = INT DARK;
InvalidateRect (&m RectSample) ;
UpdateWindow () ;

}

e B ¢aitne DlgDemoDIg.cpp mo6aBum KoJ B CreHEpUPOBaHHBIN 00pabOTYNK
coobmienus: OnlnitDialog mo6aBum CTpOKH:

BOOL CDlgDemoDlg: :OnInitDialog ()

{
/] ...

// TODO: moBaBbTe KOOI MHULIMAJIA3ALIVA

GetDlgItem (IDC SAMPLE) ->GetWindowRect (&m RectSample) ;
ScreenToClient (&m RectSample) ;

int Border = (m RectSample.right - m RectSample.left) /8;
m RectSample.InflateRect (-Border, -Border);
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return TRUE; // BosBpamaeT TRUE, ecim QOKYyC HE yCTaHOBJIEH
// Ha BJIEMEeHTe YIIPAaBJICHUI

}

31ech OnpeAesiOTCS KOOPAUHATHI MIPSIMOYTOJIbHUKA, B KOTOPOM BBIBOJIUT-
Csl IBETHOM oOpasell, ¥ COXpaHsIoTCcs B nmepeMeHHol m RectSample. dynkius
InflateRect ymenbI1aeT pazmep npsSMOYroJibHUKA, YTOObI MKy HUM M pPaMKOH
Sample ocTaBanoch cBOOOAHOE MTPOCTPAHCTBO.

e B ¢aiine DigDemoDIg.cpp n3mMennM npucBauBaHuE HAYaJIbHOTO 3HAYCHUS
nepeMeHHo m_Intensity B KOHCTpYKTOpE KJjlacca JUajioroBoro OKHa:

CD1gDemoDl1g: : CD1gDemoD1g (CWnd* pParent /*=NULL*/)
CDialog (CDlgDemoDlg: : IDD, pParent)
{

//{{AFX DATA INIT (CDlgDemoDlg)

m Red = FALSE;

m Green = FALSE;

m Blue = FALSE;

m Intensity = INT LIGHT;

//}}AFX DATA INIT

// Obparture BHMMaHMe, urTo Loadlcon He Tpefyer B Win32
// mnocnemyoumero Be3oBa Destroylcon

m hIcon = AfxGetApp () ->LoadIcon (IDR MAINFRAME) ;

OTMmeTuM 37eCh, YTO peJaKTUPOBAHUE KOJIa, CTEHEPUPOBAHHOTO MAaCcTEPOM
ClassWizard, — 310 ckopee UCKII0UeHUE U3 ITPaBul.

e B ¢aitne DigDemoDlg.cpp ymanum Bbi3oB (pynknum CDialog::OnPaint
BHYTpH omepatopa else pynkmuu OnPaint 1 3aMEeHUM ero CIeayIONIM KO-
JIOM:

void CDlgDemoDlg: :OnPaint ()

{
/] ...

else
{
// BEBOB CDialog::OnPaint () Gsu1 ygmanen
COLORREF Color = RGB
(m Red ? (m Intensity==INT DARK ? 128 : 255) : O,
m Green ? (m Intensity==INT DARK ? 128 : 255) : O,
m Blue ? (m Intensity==INT DARK ? 128 : 255) : 0);
CBrush Brush (Color);
CPaintDC dc(this) ;
dc.FillRect (&m RectSample, &Brush);
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3nech koJ, crenepupoBanHbiii AppWizard, B oneparope if BHIBOAUT 3HAYOK
IpPOrpaMMbl, KOT/1a €€ OKHO MUHUMHU3HPOBAHO, a KoJ B else 3akpammBaer npsi-
MOYTOJIbHUK B PAMKE

e B ¢aiine DlgDemoDIg.h B navane oOwsaBneHusi kinacca CDIgDemoDlg
no0aBuM ompeseneHue nepeMeHHord m_RectSample n mepeuncnenus s
3aJlaHWs MHTEHCUBHOCTH 11BETA:

class CDlgDemoDlg : public CDialog
{
public:
CRect m RectSample;
enum {INT DARK, INT LIGHT};
//

@®yHKkyus Initinstance

Initinstance, crenepupoBanHas mactepom AppWizard eumecmo co3mgaHus
mabnoHa qokymeHTa u Bei3oBa ProcessShellCommand mist o6paboTku KoMaHI-
HBIX CTPOK, JIeJIaeT B HAIIIEM CITydae CIeAYIoIIee:

e  Cozpaet o0bekT Kiacca CDIgDemoDlg;

e  BemwBaer aus "Hero Gynkiuio CDialog::DoModal. [Tpoananu3upoBas Bo3-
BpaIaeMoe €0 3Ha4eHHe, MOXKHO MPU HEOOXOTUMOCTH 00paboTaTh 3Have-
HUS TIEPEMEHHBIX KJlacca JUalorOBOTO OKHA;

e  Bosppamaer 3Hauenne FALSE, yToObl mporpamma 3aBepuinia padory. B
IpEeABIIYIIMX HAIMX Nporpammax oHa Bo3pamaia TRUE.

12.2. lMpoepammbl npocmompa ¢hopm

[Tporpamma mpocMoTpa HOpMBI UMEET Ty ke 0A30BYIO apXUTEKTYPY, YTO U
OOJIBIIMHCTBO PACCMOTPEHHBIX HAMHU PAaHEE MPOrpaMM, OJIHAKO €€ KJlacc Mpea-
cTaBieHus nopoxnaaerca otT kinacca CFormView, a He OT KiaccoB NpejcTaBJie-
Husgs MFC. TloaToMy ee OKHO mpelcTaBieHUsT OTOOpPaX)aeT COBOKYITHOCTh 3Jie-
MEHTOB YIIPaBJICHUS, & HE MYCTYIO0 pabouyr0 00JacTh. DJIEMEHTHI Pa3MEIIAI0TCs
10 A0JIOHY AUAJIOTOBOI'O OKHA.

B ornnume OoT mpoCTOM AMAIOroBOM IPOrpaMMbl Iporpamma IpocMoTpa
bopMmBI:

e  Hwmeer yethipe crannaptHeix MFC-kitacca: npunokeHusi, rI1aBHOTO OKHa,
JIOKYMEHTa U NpeACTaBICHUS, a 3HAUUT, TOAUTCA i1 pabOThl C TIOKyMEH-
TOM.

e  lImeer rimaBHOE OKHO CO CTaHAAPTHBIMU KOMIIOHEHTAMH OKHA, Y KOTOPOIO
MO>KHO U3MEHSTh pa3Mepbl, MUHUMHU3UPOBATh U MAKCUMU3UPOBATH €TO.

e  MoXeT UMETh MEHIO, ITAHENIb HHCTPYMEHTOB, CTPOKY COCTOSIHUSI.

e  Tak kak kmacc CFormView nopoxzaen ot CScrollView, npu Heo6xoaumo-
CTH OKHO IIPEJICTaBJICHNS UMEET TOPU30HTAIBHYIO U BEPTUKAJIBHYIO I10JIO-
ChI IIPOKPYTKH.
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Jlanee B KkauecTBE IpUMeEpa pa3padaThIBAeTCs IMPOrpaMMa IpOCMOTpa
¢dopmbl FormDemo, ¢pyHkunoHanbHO nmoBTopstomnias nporpammy DigDemo.

[eHepayusi ucxoOHbIX ¢halisios

e  3amycTuM co3JaHUE HOBOTrO MpoekTa. B kauecTBe THMa mpoekTa BhIOEpeM
"MFC AppWizard (exe)". B kauectBe umenu BBezieM FormDemo.
e B nuanoroBom okHe Step 1 ycranoBum omnuuu Single document wu
Document/View architecture support (Ho He Dialog based).
e  BrimonHuMm Te e maru co 2 1o 5, yto u s nporpammel WinGreet.
B namamoroBom okHe Step 6 BblOEpeM Kiacc NPEACTaBICHUS
CFormDemoView, a B KkadecTBe 0a30BOro Kiacca JJsi HEro YCTaHOBHUM
CFormView.

[Tocne renepauuu ucxoausix QaitnoB AppWizard aBToMaTH4ECKH OTKPOET
PENAKTOP IUATOTOBBIX OKOH.

Hacmpouka npoepammbsl FormDemo

e [lepBoHauanbHO CO3JaHHBIN 11A0JOH TUAJIOTOBOTO OKHA COJEPKUT TOJIBKO
Hagnuck "TODO". Y namuMm ee. CBolicTBa OKHA OCTaBUM 0€3 U3MEHEHHUS.

e  JloGaBuM dJI€MEHTHI yNpaBJICHUS CO CBOMCTBaMH, MPUBEICHHBIMH B Tab-
auiie. MOXXHO 11 CKOPOCTH TPOCTO CKOIUPOBATh MX U3 IMPOTPAMMBI

DlgDemo.
CaBoiicTBa, He
Tun ss1eMenTa
Nnentupuxarop Haanuceh 3aJaBaeMble 110
ylpaBJieHUsA
YMOJIYAHUIO
IDC _STATIC Pamka Primary Colors —
IDC RED dnaxxox &Red Group, Tab Stop
IDC_GREEN daxxok &Green —
IDC_BLUE Daxxok &Blue —
IDC_ SAMPLE Pamka Sample —

e  VCTaHOBHM TMOPSJAOK 00XOJa AJIEMEHTOB YIPABJICHMs, KaK MOKa3aHO Ha
pUCYHKE

Erimar_u Colors— Eample
“ Red

E Green
EI Blue
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Hns ¢pnaxkor IDC_RED, IDC_GREEN u IDC BLUE 3aBenem nepemen-
Hele ¢ umMeHamMu m_Red, m_Green, m_Blue ¢ Turom, ycTaHOBIEHHBIM MO
YMOITYAHUIO.

Otpenaktupyem metio (IDR. MAINFRAME). VY aanum mento Edit u niepe-
uMeHyeM 3arojioBok File Ha &Options. YmamuMm Bce KOMaHIbI B MEHIO
Options, kpome Exit u pazmenurens HaJl HEW, a TakKe JOOABUM ITyHKTbI
&Light Colors (unentudukarop ID OPTIONS LIGHT) u &Dark Colors
(unentudukarop ID_ OPTIONS DARK).

B kmacce CFormDemoView crenepupyeM o00pabOOTUYHMKU COOOIICHUIMA
COMMAND wu UPDATE COMMAND Ul gns koMmaHJ  MEHIO
ID OPTIONS LIGHT u ID_OPTIONS DARK, a Taxxe o6paboTuuK co-
obmenuss BN CLICKED pmns ¢maros IDC RED, IDC GREEN wu
IDC_BLUE.

B ¢aiine FormDemoView.cpp n100aBuM npuBeIeHHBIN HIKE KOJ B CTEHE-

pupoBaHHbie 00paboTunku cooOuieHui. OHU MPUBEIEHBI HE BCE — OCTABIITUECS
UMECIOT aHAJIOTUYIHBIN Koa. OOpaTuTe BHUMAHUE, YTO JUISl IIOMETKH IYHKTa Me-
HI0 ucnosb3yercs SetRadio (otmeTka mepexmouarens), a He SetCheck (mpocto
(daxok).

void CFormDemoView: :OnUpdateOptionsLight (CCmdUI* pCmdUTI)

{

}

// TODO: JloBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
pCmdUI->SetRadio (m Intensity == INT LIGHT);

void CFormDemoView: :OnOptionsLight ()

{

}

// TODO: IoBaBbTe COOCTBEHHEI KOI 0OO0paboTunKa
m Intensity = INT LIGHT;

CClientDC ClientDC (this);

OnPrepareDC (&ClientDC) ;

CRect Rect = m RectSample;

ClientDC.LPtoDP (&Rect);

InvalidateRect (&Rect);

UpdateWindow () ;

void CFormDemoView: :OnRed ()

{

// TODO: IoBaBbTe COOCTBEHHEI KOI 0OO0paboTumKa
m Red = IsDlgButtonChecked (IDC RED) ;
CClientDC ClientDC (this);

OnPrepareDC (&ClientDC) ;

CRect Rect = m RectSample;
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ClientDC.LPtoDP (&Rect);
InvalidateRect (&Rect);
UpdateWindow () ;

Kak u B nporpamme DlgDemo, 06paboTunku 0OBSIBISIOT HEACHCTBUTEb-
HOW 9acTh OKHA JIJIsl IEPEPUCOBKHU, OJJHAKO OHU CHayaya mpeoOpa3oBBIBAIOT KO-
OpAMHATHI 00JIACTH U3 JIOTUYECKUX B KOOPAMHATHI yCTPOMCTBA. ITO HEOOXO0IH-
MO JJISl TOTO, YTOOBI OKHO TIPABMIJIBHO BBIBOJIUJIOCH B CIIy4ae HAIUYUS IPOKPYT-
KH.

Crenepupyem misa kinacca npeacrasienus CFormDemoView niepeonpee-
JeHHYI0 BepcHio QyHKuu OnDraw 1 MOAH(PHUIMPYEM €€ KO CIEeIyIOIHM 00-
pazom:

void CFormDemoView: :OnDraw (CDC* pDC)

{

// TODO: JoBaBbTe KOI OTOOPAXEHMS COOCTBEHHBIX IAHHBIX

COLORREF Color = RGB
(m Red ? (m Intensity==INT DARK ? 128 : 255) : 0,
m Green ? (m Intensity==INT DARK ? 128 : 255) : O,
m Blue ? (m Intensity==INT DARK ? 128 : 255) : 0);

CBrush Brush (Color);

pDC->FillRect (&m RectSample, &Brush);

e  Crenepupyem s kiacca npencrasienus CFormDemoView nepeorpene-
neHHyo Bepcuto ¢yHkiuu OnlnitialUpdate u momuduiupyem ee kon
CJIeAYIOIIMM 00pa3om:

void CFormDemoView: :OnInitialUpdate ()
CFormView: :OnInitialUpdate () ;
GetParentFrame () ->RecalcLayout () ;
ResizeParentToFit () ;

GetDlgItem (IDC SAMPLE) ->GetWindowRect (&m RectSample) ;
ScreenToClient (&m RectSample) ;

int Border = (m RectSample.right - m RectSample.left) /8;
m RectSample.InflateRect (-Border, -Border);

)

Ota QyHKIMS BBI3BIBAETCSA HETOCPECTBEHHO MEPe]l nepbim 0TOOpaKEeHU-
€M JJOKyMEHTa B OKHE MpejcraBiieHus. Bei3oB ¢pyHkuuu RecalcLayout oObekTa
IJIABHOIO OKHA HYXEH IS pa3MeIleHHs] BCeX YIPAaBJSIONIMX TaHesle Mmpo-
rpaMMbl, a YTOOBI TJIABHOE OKHO OTOOpakallo COJAEPKUMOE OKHa IpejCcTaBJie-
HUs, BeI3bIiBaeTcsa Qynkuus CScrollView::ResizeParentToFit. JloGaBiieHHBIN 1a-
Jiee KOJ MOMeEIeH UMEHHO B 3Ty QyHkiuio (a He B OnlnitDialog), motomy 4To
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OKHO mpenctaBieHus He noiydaeT coodmenuss WM INITDIALOG. Otmerum
TaK)K€, YTO MOCKOJBKY K JAHHOMY MOMEHTY OKHO €I1ll€ HE ObLIO IPOKPYUYEHO, TO
B nepeMmeHHod m_RectSample M0XHO coxpaHUTh KOOpPAMHATHI YCTPOWCTBA,
KOTOpBIE [TI0Ka COBNAAAIOT C JIOTHYECKUMMU.

e JloGaBUM mEpeMCHHBIE W OIpEACICHUS KOHCTAaHT B OIMCaHWE Kiacca
npeacrasienus (paitn FormDemoView.h):

class CFormDemoView : public CFormView

{

public:
CBrush m DialogBrush;
int m Intensity;
CRect m RectSample;

enum {INT DARK, INT LIGHT};

//

e B (aitne FormDemoView.cpp n100aBUM WHUIIMATU3ALUIO TEPEMEHHOM
m_Intensity:

CFormDemoView: : CFormDemoView () : CFormView (CFormDemoView: : IDD)

{
/] ...

m Intensity = INT LIGHT;
)

e  3ajgaauM CTPOKY 3arojioBKa INIaBHOrO okHa B (pyHkimu Initinstance (daiin
FormDemo.cpp):

/] ..
m pMainWnd->SetWindowText ("Form-View Demo") ;
return TRUE;

[IporecTupyem paboTy MPUIOKEHUS.
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Tema 13. CozgaHme MHOrog4OKYMEHTHbIX MPUITOXKEeHUN
13.1. MHO200OKyMeHMHbIU UHMepdgelc

Pa3paboTtannsie panee nporpammsel sSBiasuich SDI-npunoxenusimu (SDI —
Single Document Interface). B oTinuane ot HIX MPOTpaMMBI ¢ MHO2000KYMEHM -
Hoim unmepgeticom (MDI-tipunoxenusi, MDI — Multiple Document Interface)
IpelHa3HaYeHbl Jis1 pabOThl C HECKOJIbKUMH JOKYMEHTAMH OJHOBPEMEHHO.
Kaxxap1il 13 HUX MPOCMATPUBAETCS B OTACIBHOM JJOUEPHEM OKHE, HAXOASILIEMCS
B paboyeil 001acTy BHYTPH TJIAaBHOTO OKHA MPOTPAMMBI.

Mp1 pazpaboraem MDI-Bepcuro mporpammsl MiniEdit, koTopast Oyaer 06-
JaaTh CIEAYIONIMMHU YepTaMu:

e [lpu nmepBoM 3amycke mporpaMMbl B JOYEPHEM OKHE OYJIET OTKPBHIT HOBBIN
IIyCTOM JOKYMEHT.

e Ecnu B mento File BeiOupaerca komanga New unu Open..., TO HOBBII JJOKY-
MEHT OTOOPA3UTCS B 0MOEIbHOM 00UYepHeM OKHe, HE 3aMEHsIsI OTKPBITHIN pa-
Hee. Y 3THUX OKOH MOXKHO M3MEHATHh pa3Mepbl, MUHUMHU3UPOBATh, MAaKCUMHU-
3UpOBATh U YHOPSAJOUMUBATH B BUJE KACKAIHON MM MO3aUYHOU CTPYKTYPHI.

e [lepeiiTn B HEOOXOAMMOE JO0UEpHEE OKHO MOXKHO JIMOO IMIECTYKOM MBIIITH Ha
HeM, b0 dyepe3 meHto Windows, nmubo nepedupas ux Haxaruem Ctrl+Tab
wn Ctrl+F6 (credyrowee oxno), mubo Ctrl+Shift+Tab (npeodwvioywee).

e 3akpbITh OKHO MOkHO KoMmaH0i1 Close mento File. Komannapl coxpanenus u
nevyatu MeHto File, u komanasl meHio Edit BO3A€iCTBYIOT TOJBKO HA aKTHB-
HOE JI0UEepHEE OKHO.

13.2. Co30aHue MDI-npozpammsbi 8 cpede Developer Studio
[eHepauusi koda

C nomomnisio AppWizard crenepupyem UCXOHBIN Ko nmporpammbl MiniE-
dit Tax ke, kak u s nporpammbl WinGreet, 3a CleIyIOMUMHA UCKITIOYCHUSIMU:
e B nuanorosom okue Step 1 Beibepem omnmuto Multiple document;

e B nuanoroBom okHe Step 4 mienkHeM 1o kHomke Advanced... U B OTKpBIB-
mieMcs TMajJoroBOM OKHE OTKpoeM BkIaaky Document Template Strings.
Brenem B nosie File extension crangapTHOe pacimupenue ¢aina — txt, B mojue
Doc type name (ono nyonupyercs B File new name) — ctpoky Text (s 3a-
JaHUsl CTaHJIAPTHBIX UMEH HOBBIM JIokyMeHTaM — Textl, Text2 u 1.1.), HaKo-
Herl, B oJie Filter name — ctpoky Text Files (*.txt).

e B gmamoroBom oxHe Step 6 BbiOepeM uMsA Kjacca MpeACTaBICHHS
CMiniEditView, a B ciucke Base Class — CEditView.

3ameuanue: B nporpaMmmax ¢ MHOIOJJOKYMEHTHBIM HUHTEP(ENCOM MOKHO
TaK ke, KaKk U B PAaCCMOTPEHHBIX paHee MpHMepax, H00aBUTh MaHENb HHCTPY-
MEHTOB, CTPOKY COCTOSIHHS, AMAJIOTOBYIO MAaHENh WU CPEJCTBA MPOKPYTKUA U
pasneneHus OKOoH. B mocienHeM ciydyae Kaxaoe Jo4epHee OKHO OyneT cojep-
XKaTh COOCTBEHHYIO MOJIOCY IPOKPYTKH U BEUIKY pa3OMBKH.
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®aiinel u knaccel MDI-nipunoxenusi, coznaBaembie AppWizard, B 1enom
aHAJIOTUYHBI TaKOBBIM JuIsi SDI-mipuiioskeHusi, TOMOJHUTEIBLHO HMCIOIb3YETCS
KAACC 00HUEePHe20 MACUmMadupyemoeo oKHd.

13.3. OcHoeHbIe Kknaccbl MDI-npoe2paMmbi
Knacc npunoxeHus

Yrpasnser nporpaMmoi B nenom. Jlisi MHUIMAaIW3aluu IPOTpaMMBbl HC-
nonb3yer (Qynkmuio Initinstance. B Hamem mnpuMepe KiacCc HMEET UM
CMiniEditApp, ¢aitn 3aromoBkoB — MiniEdit.h, ¢aiin peanuzamum —
MiniEdit.cpp.

Knacc dokymeHma

XpaHUT JaHHBIE JOKYMEHTA M BBITIOJIHSAET BBOA/BBIBO. [Iporpamma co3na-
€T omoebHble IKIEMNIAPLL ITOTO Kilacca JUIsl KaKI0T0 OTKPBITOTO JOKYMEHTA.
B namem npumepe kimacc umeer ums CMiniEditDoc, ¢aiin 3aromoBkoB —
MiniEditDoc.h, ¢aiin peanuzauun — MiniEditDoc.cpp.

Knacc enasHo20 OkHa

VYropaBiser TiaBHBIM OKHOM Tiporpammbl. llopokmaeTcst oT Kiacca
CMDIFrameWnd (motomka CFrameWnd). B MDI-niporpammax riaBHOE OKHO
COJICPKUT He €NUHCTBEHHOE OKHO MPEJICTABIEHUs, a 00Tyt pabouyro 001acTh
MPWIOKEHUS, T/I€ HAXOATCA OouepHue macuimadbupyemvle OKHA I KaXI0TO
OTKPBITOTO JOKyMeHTa. Kaxmoe u3 HUX WMEeT CBOE€ OKHO MpEJCTaBICHUS.
[TockoJbKYy rJTaBHOE OKHO COJEPKUT 0OIyr0 pabouyro 00JacTh, a HE OJUH OT-
KPBITBIA JJOKYMEHT, €r0 KJIacC HE BKIIIOYAETCS B NMIA0JOH TOKYMEHTa Mporpam-
MBI.

B otnuune ot SDI-npunoxkeHuii r’1aBHOE OKHO HE CO3/1a€TCsl aBTOMAaTHYe-
CKH TIPH OTKPBITHH IEPBOTO JOKYMEHTa, TIO3TOMY €r0 CO3JaeT W OToOpakaeT
dbyukmus Initinstance:

// CosmaHve TJIaBHOTO OKHAa MDI-IPMIIOXEHUS
CMainFrame* pMainFrame = new CMainFrame;
if (!pMainFrame->LoadFrame (IDR MAINFRAME) )
return FALSE;
m pMainWnd = pMainFrame;
/] ...
// TJlaBHOE OKHO MPWJIOKEHUS OTOOpaxaeTCsa M OBHOBJISETCS
pMainFrame->ShowWindow (m_nCmdShow) ;
pMainFrame->UpdateWindow () ;

/]

Cuauana cosznaercst sk3eMIuisip kiacca CMainFrame 111 TJIaBHOTO OKHa.
3arem ¢ynkuus LoadFrame kiiacca CMainFrame co3aer cOOCTBEHHO I1aBHOE
OKHO, ucrnonb3ysa pecypc ¢ uaeHtupukaropom IDR MAINFRAME (mento,
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TabJIMIa TOPAYUX KIIABMIL, CTPOKA 3arojioBKa M 3HAYOK). JleckpunTop OKHa co-
xpansiercss B nepemeHHoil m_pMainWnd kmacca CWinApp. Brizos
CWnd::ShowWindow nenaer okHo BuauMbiM , a CWnd::UpdateWindow npu-
BOJMT K IepepucoBke padoyeil o0igacTu okHa. B HaileMm mpumepe Kiacc rias-
Horo okHa uMmeeT ums CMainFrame, ¢aiin 3aromokoB — MainFrm.h, ¢aiin pea-
nau3aruu — MainFrm.cpp.

Knacc do4yepHez2o okHa

B MDI-npunoxeHusx KaKIA0€ TO0YEPHEE OKHO COIEPKUT OKHO MPEICTaB-
JIeHUs 171 OTOOpa)KeHUs OTKPBITOTrO JoKyMeHTa. B mporpamme MiniEdit knacc
nouepHero okHa umeeT umsa CChildFrame, ¢aiin 3aromoskoB — ChildFrm.h,
daiin peanuzanuu — ChildFrm.cpp.

3nasok IDR MAINFRAME — [IERRIU R T W =10/

Mento IDR TEXTTYPE — File Edit ‘Window Help

JloyepHee OKHO 3uauokx IDR TEXTTYPE
MDI-nipunoxkeHus

Pabouas 00acTs IpUIOKEHUS

I'maBHOE okHO MDI- npunnoxenus

Tak xak kmacc CChildFrame ucnonp3yeTcst 1uist co3gaHus U yIpaBJICHUS
OKHOM KaXJIOTO JTOKyMeHTa, (yHKuus Initinstance BkItoYaeT 3TOT KJacc B
mabJIoH JOKyMEHTa MporpaMMbl (BMECTO Kjacca TIjaBHOro oxkHa B SDI-
IPUIIOKEHUH ):

// PermcTpaipsi WaGJIOHOB OOKYMEHTOB NPWIOKeHMM. lIAaGIIOHE! CITyXaT
// Dsi CBsI3M NOKYMEHTa C IVIABHBIM OKHOM M OKHOM IpeICTaBJICHUSI
CMultiDocTemplate* pDocTemplate;
pDocTemplate = new CMultiDocTemplate (
IDR TEXTTYPE,
RUNTIME CLASS (CMiniEditDoc),
RUNTIME CLASS(CChildFrame), // HacTpoMka HNOYEpPHEr'o OKHa
RUNTIME CLASS (CMiniEditView)) ;
AddDocTemplate (pDocTemplate) ;

3ameuanmne: [lla6non npunamnexur knaccy CMultiDocTemplate, a He
CSingleDocTemplate. Emy Haznauaercst unearupukarop IDR_ TEXTTYPE nnsa
pecypcoB (MeHIO, CTpOKa ONHCaHWsS ¥ 3HAY0K). B dacTHOCTH MEHIO
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IDR _TEXTTYPE otoOpaxaercs KaxkIblil pa3, Korga OTKpPHIT OAWMH WU He-
ckonbko nokyMeHTOB. Ctpoka IDR TEXTTYPE coapepxur cranmaptHoe pac-
mupeHue (Qaia JI0KyMEHTa M OINKWCaHWe THUMA JIOKYMEHTa, 3HaudyoK
IDR_TEXTTYPE orobpaxkaercs B KaxJ10M JOUYEPHEM OKHE.

Ucrionb3oeaHue O0KyMeHmMo8 pasfuyHbIX muros

[Tpu nomomm MFC M0xHO nucath IpOrpaMMbl, O3BOJISIOIINE padOTaTh C
JOKyMEHTaMH pa3HbIX TUNOB. He paccMarpuBas 3TOT BONpoc MoapoOHO, mepe-
YUCJIIUM OCHOBHBIE JCHCTBHSI, MO3BOJISIOIINE MPUIOKEHUIO YIPABISATh JOKY-
MEHTAMU PAa3JIUYHbIX TUIIOB.

e Omnpenennute HOBBIN KJIAacC JOKYMEHTA JIJIsl YIPABICHHUS €r0 JaHHBIMU.

e Ompenennute HOBBIN KiIacc mpeacTaBieHus. Jlydmne B3sSTh 3a o0Opaserr onpe-
JIEJICHMSI CYIIIECTBYIONUX KJIAaCCOB, CO3/IaHHBIX mocpenacTBoM AppWizard.

e (Cospnaiite HaOOp pecypcoB ISl JOKYMEHTa HOBOTO THUIA: MEHIO, TaOJIuIly To-
psunx kinasuil (s SDI-npunosxenust), CTpoKy U 3Ha4OK. Bce OHM JOJIKHBI
UMETh OJIUH U TOT ke uaeHTudukarop. CTpoka JA0JKHA UMETh TOT e (op-
MaT, YTO U CTpOKa, coznaHHas mnocpencrBoM AppWizard st moxkymeHTa
NEePBOHAYAILHOTO TUIIA.

e B dynkuum Initinstance kiacca mpuioKeHUs CO3/alTe OOBEKT-11a0JI0H
(o6wext CSingleDocTemplate miiu CMultiDocTemplate), ykazas unentudu-
KaTOp HOBBIX PECYpPCOB, HOBBIE KJIACCHI JIOKYMEHTA U MPUJIOKEHHUS, a TAKKE
KJIacc OKHa (KJacc riaaBHOro okHa st SDI-npunoxkenus win Kiacc go4dep-
Hero okHa st MDI-nipuioxenust).

e Kpowme Toro, B ¢pyHkiuu Initinstance BeizoBute Gpynkuuro AddDocTemplate,
4TOOBI 00ABUTH OOBEKT 11a0JI0HA B OOBEKT MPUIOKEHUS.

Ecnu no6GaButh B nmporpaMmy JOKyMEHTHI O0Jjiee, 4eM OJHOIro THIa, TO KO-
mansia New B meHto File Oyner oToOpa)kaTh OKHO, ITO3BOJISAIOIIEE BIOPATH THI

JIOKYMEHTA.

Knacc npedcmaesrneHus

B nporpamme MiniEdit knacc npencrasinenuss CMiniEditView mopoxna-
ercst oT kinacca CEditView, ¢aiin ero onucanust umeetr ums MiniEditView.h, a
daiin peanuzanuu — MiniEditView.cpp.

CeeHepuposaHHbIU KOO rnpozpamMmel

[Ipu nopoxnaenun kiacca npexacrasienus ot kiacca CEditView macrep
AppWizard reHepupyeT KO AJIA YTCHUS M 3alMCH TEKCTOBBIX JTOKYMEHTOB U3
daiinoB u pgobaBiuser ero B (QyHkuuio Serialize kimacca J10KyMeHTa
(CMiniEditDoc). B otnmune ot SDI-Bepcun B MDI-niporpamme He TpeOyeTcs
n06aBaTh BhI30B DeleteContents B TekcT ¢pyHkumu Serialize, Tak Kak s HO-
BOT'O JJOKYMEHTA CO3/1a€TCSI HOBOE OKHO MPEJICTaBICHUSI.
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Kpome toro, mpu cozmanuu koma AppWizard noGaBiser B (GyHKIHUIO
Initinstance knacca npuiioxenusi BeI3oB DragAcceptFiles, nmo3posisitomuii ot1-
KPBITh (Dailyl myTeM nmepeTacKUBaHUs €r0 3HaUKa B OKHO MPOTPAMMBI.

3ameuanue.

Jlanee k mporpamme n00aBJSIOTCS CpPEACTBa, paHee BKIOYeHHbIE B SDI-
BEpCHUI0. JTO MPUXOJIUTCA JENaTh 3aHOBO, TaK Kak ¢ nmomoinbio AppWizard He-
BO3MOXHO nepeaenats SDI-npunoxenune B MDI (8pyunyro — moowcno). Iloatomy
npu pa3paboTKe MpPOrpaMMbl HEOOXOJIMMO TMPEIBAPUTEIHHOE IJIAHUPOBAHHE
JUTSI BKJTIOUEHUSI BCEX HEOOXOJMMBIX CPEACTB YK€ MpH reHepanuu kona. Taxk,
HaAIpUMeEp, €CIIM MporpamMma co3jaHa 0e3 MaHedu WHCTPYMEHTOB, TO TOTOM C
nomotibio AppWizard ee yxxe He 100aBUTb.

13.4. Hacmpolika pecypcos

OTtkpoeMm paznen Menu B perakrope ResourceView. Tak kak Mbl CTeHEpH-
poBanmn  MDI-npunoxkenrie, Tam NPUCYTCTBYIOT JBa HUAEHTUUKATOpPA:
IDR_MAINFRAME u IDR TEXTTYPE. IlepBsiii COOTBETCTBYET MEHIO, OTO-
OpaxxaeMoMy, KOTJia BCE JOKYMEHTBI 3aKPBITHI, BTOPOE — UJIEHTU(DUKATOP MEHIO,
0TOOpaXkaeMoro, €CIu OTKPBIT XOTs Obl OAUMH JOKYMEHT. OTpeAaKTUPpyEeM MEHIO
IDR TEXTTYPE, noGaBuB B mento File HemocpeacTBeHHO Mmoja KOMaHAOH
Save As... paznenutens u komanay Print...:

Nnentuduxarop Hagnuco JApyrue cBoiicTBa

— — Separator

ID FILE PRINT &Print.. tCtrl+P —

Otpenaktupyem meHto Edit, 1o6aBuB nox komanaoi Paste komanmy Select
All, pazgenutens u komanbl Find.. ., Find Next u Replace...:

HNnentuduxkarop Haanuceh JApyrue cBoiicTBa
ID EDIT SELECT ALL Select &All —
— — Separator
ID _EDIT FIND &Find... —
ID EDIT REPEAT Find &Next\tF3 —
ID EDIT REPLACE &Replace... —

KomaHOa New Window

[Ipu renepaunn xoxa B MeHro Window Obula momMenieHa KomaHjaa New
Window, co3naroimasi JOMOJIHUTENBbHOE JOUepHEe OKHO U OKHO IPEJCTaBICHMUS,
UCTIONb3yeMOe 7Sl OTOOpaKEeHUsI TOKyMEHTa B aKTHBHOM OKHE. JTa KOMaHIa
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IPEIOCTABISET MOJb30BATENI0 BO3MOKHOCTH MPOCMOTPA W PENAKTUPOBAHUS
OJIHOTO JIOKYMEHTa B HECKOJIbKMX OKHAaX MpeJCcTaBleHus. Mbl yianuMm 3Ty Ko-
MaHJy, IOCKOJIbKY Hallleé OKHO mpejactaBieHus (nopoxzaeHHoe or CEditView)
CaMO XPaHUT JOKYMEHT, U ObLJIO Obl CIOKHO 3(PPEKTUBHO OOHOBIATH HECKOIb-
KO OKOH IIpY BHECEHUHU U3MEHEHUH B OJHO.

Ecnu Obl 1aHHBIE XpaHWINCh B OTJEJIBHOM KJIACCE JIOKYMEHTA, TO MOXHO
ObulO0 OBl CO3/1aBaTh HECKOJBKO €ro MPEACTABICHUN (C IOMOIIBIO BEIIKH
pa3ouBku wiK depe3 komanay New Window). B aTom cimydae npu usmMeHeHUH
JIOKYMEHTa B OJIHOM U3 OKOH HpPEJCTaBJICHUS OOBEKT Kiacca MpeacTaBICHUS
BBI3BIBacT (yHkuio UpdateAllViews kimacca AOKyMEHTa Jjisi OOHOBJICHUS
OCTAJIBHBIX MPECTaBICHUI.

LlobasneHue 20psyUX Knasuwl U 3Hayka

Jlo6aBuM KOMOMHAIMHK KJIaBHIN I KoMaHg MeHio Print... u Find Next:

Nnentupurkarop | KiiaBuma
ID FILE PRINT Ctrl+P
ID EDIT REPEAT F3

Ecnu TpeOyercss U3MEHUTh OJMH WIM 00a 3HAaYyKa MPOrpPaMMBbl, CIEIYET
uMeTh B Buay, yto uaeHtupukarop IDR_ MAINFRAME cooTrBercTBYeT rinas-
HOMY OKHY mporpammbl, a wuiaeHTudukatop IDR TEXTTYPE — kaxmgomy
JIOYEPHEMY OKHY.
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Tema 14. BBoa/BbiBOO CUMBOOB

14.1. OmobpakeHue mekcma

B nanHO#l TeMe MBI paccCMOTPUM BOIPOC 00 OTOOPaKEHHWU CTPOK TEKCTa
BHYTpH OKHa npejacrasienus. Kak npumep Oyzaer coznana nporpamma TextDemo.

OHa 1oJKHA BBI3BIBATH CTAHNAPT- - ol x|
HOE JuanioroBoe okHo Font miis BeiOopa  Optens Help
mpu@Ta, ero cTuis, usera u 3QpQPexToB. | FONT PROPERTIES —
I 6 Font Mame: Arial
0CJIC€  BBIOOpa yCTaHOBOK mpmbTa Font Size: 10.0 points
nporpamMmmMa BbBIBOAUT HWHPOPMAIIUIO O
porp A (b pman LOGFONT fields:
mpmbTe, HCIIOJIB3YA BCC IICPCHHUC- IfHeight: -13
Ifidth: O
JICHHBIC YCTaHOBKH. [fEscapement: O (tenths of a degree)
2ix]|| 'Orientation: 0 itenths of a degree]
If¥eight: 400
W prcp: HauepraHue: ftalic: 0
IAriaI IoﬁbNHbm Ok I fUnderline: 0
M O6EINHBI 0 fStrikeCut: O
i:::: E':ﬁ'o‘w ;E:dp;HH:ﬁ ﬂl [fCharSet: unspecified character set
()} Book Antiqua HHPHEIN KUPCHE fOutPrecision: OUT_STROKE_PREC|S
g EookmaEUE!Style IfClipPracision: CLIP_STROKE_PRECIS
O Comnbaiits = ifQuality: DRAFT_QUALITY |
[fPitchAndFamily: WVARIABLE_PITCH; FF_SWISS
— BaomHaMEHEHM — Dtpasew IfFaceMarne: Aral
[ 3aueprHYTLE
I Measepkrme AaBbEED TEXTMETRIC fields:
BUHEPRHYTI tmHeight: 16
Her: tmAscent: 13
- Hatop cyMEDNoE: trmDescent: 3
[ Kupuns i tminternalLeading: 3
tmExternalleading: 0
tmAveCharWidth: B hd|

['eHepayusi ucxoOHo20 Koda rnpozpamMmal

Jlist reHepanu MCXOIHBIX (haioB Bocmonb3dyemcs: mactepoM AppWizard.
Boinonaum Te ke maru, 4yTo U s reHepauuu nporpammel WinGreet, 3a1aB B
KadecTBe UMeHU nporpammbl TextDemo. Ha mare 6 i kiiacca nmpeacTaBiaeHUs
CTextDemoView BeiOepeM B kauecTBe 0a3oBoro kiacca kimacc CScrollView.

OmobpaxkeHue mekcma 8 OKHe rpedcmaersieHusi

CoOCTBEHHO TEKCT COXpaHsAETCs OOBIUHO B Klacce AOKyMeHTa (Koj Oynuet
CO3JIaH JaJiee), a 37IeCh Mbl HAITUIIIEM KOJ, HCOOXOUMBIN JIJIsl BEIBOJA TECKCTA B
OKHE TIPE/ICTABJICHHS.

[Tpexxne Bcero, 3aaiiM PAcCTOSTHHE OT BEPXHEH JICBOW TpaHHIIBI TEKCTa
710 TpaHMI] OKHa npeacTaBiaeHus (oaqunakosoe) B (daiine TextDemoView.h:

const int MARGIN = 10; // paccTosiHMe OT TeKCTa OO BEpXHeM U
// TIeBOi I'paHMIBI OKHA IPeACTAaBJICHMS

class CTextDemoView : public CScrollView

{
//
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B aitne TextDemoView.cpp no6aBum cieayronuid koa B (GYHKIUIO

OnDraw:
void CTextDemoView: :OnDraw (CDC* pDC)

{

CTextDemoDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;
// TODO: JoBaBbTe KON OTOOPaXeHMS COOCTBEHHBIX IAHHBIX

// BOBBpaT, ecim wpudT He CoOBmaH:
if (pDoc->m Font.m hObject == NULL)
return;

RECT ClipRect;
int LineHeight;
TEXTMETRIC TM;
int Y = MARGIN;

// BHGOP wpndpTa B OBBEKT KOHTEKCTa YCTPOMCTEA:
pDC->SelectObject (&pDoc->m Font) ;

// nojyueHmMe MeTPMKM TeKCTa:
pDC->GetTextMetrics (&TM) ;
LineHeight = TM.tmHeight + TM.tmExternallLeading;

// ycTaHOBKA aTpMOYTOB TEKCTa:
pDC->SetTextColor (pDoc->m Color) ;
pDC->SetBkMode (TRANSPARENT) ;

// noNyyeHMe KOOPIMHAT HEINeVCTBUTEJIBLHOM O6JlacTi:
pDC->GetClipBox (&ClipRect) ;

// oTobpaxeHre CTPOKM BaroJIOBKa:
pDC->TextOut (MARGIN, Y, "FONT PROPERTIES") ;
// oTobBpaxeHMe CTPOK TeKCTa:
for (int Line = 0; Line < NUMLINES; ++Line)
{
Y += LineHeight;
if (Y + LineHeight >= ClipRect.top &&
Y <= ClipRect.bottom)
pDC->TextOut (MARGIN, Y,
pDoc->m LineTable [Line]);
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OcHo8HbIe amaribl omobpaxkeHusi mekcma eHympu OKHa
rnpedcmaesrieHusi

Ecnmu orobpaxkenue mpousBoautcs He ¢yukyuet OnDraw, cHavyaia HEoO-
XOJIMMO TOJMYYUTh (CO37aTh) OOBEKT KOHTEKCTA JUIsl OKHA MPECTaBICHUSI.
[Tpumep Takux nercTBUil OyaeT MPUBEIEH B CIEAYIONIEH TporpamMmme.
Brei6pare mpudT, eciam He XOTHUTE HWCIOJIB30BaTh CTAHAAPTHBIA MIPUQPT
System. B namem npumepe @ynkiuu CDC::SelectObject nepenaercs an-
pec oObekTa mpudTa, CoEepHkKaIIEro ero nojHoe onucaHue. Ita QyHKIUS
MOKET HCIIOBh30BaThCS U ISl BBIOOpA JIPYTruX OOBEKTOB, BIUSIONIMX Ha
0TOOpakeHUE rPAPUKH.

Ecnu Tpebyercs, ycTaHOBUTE pa3Mepbl TEKCTA.

Ecnu Tpebyetcs, ycTaHOBUTE JKellaeMbIe aTpUOyThI TEKCTA.

Ecnu Texcr otoOpaxaercs pynkiueit OnDraw, noiayuure pa3Mepbl Heaeu-
CTBUTEIBHOM 00JAaCTH OKHA MpeACTaBiIeHUs (T.€. MoJJIexKalleld nepepucoB-
Ke).

BrizoBute cootBeTcTBytomyo ¢yHkuuio kiaacca CDC mns otoOpakeHus
TekcTta (ecnu 3Ta PyHKusg — OnDraw, oToOpa3uTe TOJBKO YacTh TEKCTa,
MOTIA/IAFOIIYI0 B HEIEUCTBUTEIIBHYIO 00JIaCTh).

Mempuku wpugpma

B IMPUBCACHHOM BBIIIC IMPUMCPC OJIA BBIYHUCICHUA PACCTOAHHA MCKIY

CTPOKaMH HCHOJIb30BAJIUCh 3HAUYEHUs, 3allMCAHHbIE B MOJSA nepeMeHHo TM
(tunm — ctpyktypa TEXTMETRIC), a 3anonusiace oHa depe3 BbI30B (QyHKIIUU
CDC::GetTextMetrics. Hwmxe 0OBSICHAETCS CMBICI XapaKTEPUCTHUK CUMBOJIA,
MOJIy4a€MbIX YE€pe3 3TOT BBI3OB.

tmAscent

tmHeight —»

CTaHI[apTHaSI TOYKa BbIpaBHUBAHUSA

! | tminternalLeading

A 4

t tmDescent
t tmExternalLeading

&>

Lleem wpughma

B nameMm npumepe yCTaHaBIMBAETCSA LIBET TEKCTA, COXPAHEHHBIN B IEpe-

meHHO m_Color kmacca qokymenta. [lepemnaya pynkmmu SetBkMode 3nadenHwmst
TRANSPARENT o3Ha4aeT, 4TO CUMBOJIbI OTOOPa)KatOTCsl MOBEPX CYIIECTBYIO-
IIMX LIBETOB Ha OTOOpa)karouleil moBepxHocTu ycrporcTBa. Ecnu Obl ObUIO HC-
noJsib3oBaHo 3HaueHne OPAQUE, To B kauecTBe 11BeTa (pOHA MCIOJIB30BAJICS Obl
1BET, ycTaHoBJIeHHbINH pyHkuuel CDC::SetBkColor (mo ymonuanuto — Oenblit).
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@yHKyuu Knacca CDC 0ns ycmaHo8KuU u orpedesieHust

ampubymoe mekcma

DyHKUMA Hasnavenue
SetBkColor Omnpenenset nuBet hoHa TeKcTa
SetBkMode Pa3pemmaet uinu 3anpeniaetr okpacky ¢poHa TeKcTa
VYcTaHaBIMBaeT TEKYIIMN PEKUM OTOOpakeHus (cuc-
SetMapMode TeMa KOOPAWHAT U €UHULIBI U3MEPEHHUS IS TI03HU-
[IUOHUPOBAHUS)
SetTextAlign OnpenensieT BBIpaBHUBAHUE TEKCTA

SetTextCharacterExtra

3aiaer BEIMUYMHY MEXKCUMBOJIBHOTO UHTEpBaa (pas-
PEXKEHHOTO WM YIUIOTHEHHOTO)

SetTextColor Onpenensier uBet mpudTa

GetBkColor Bosspamiaer nBer ¢poHa Tekcta
GetBkMode BosBpamiaer pexxum 1i1st poHa TeKcTa
GetMapMode Bo3sBpaiaer Texymuii pexkxuM 0ToOpakeHUsI
GetTextAlign Bo3sBpaiaer cTuiib BBIpaBHUBAHUS TEKCTA

GetTextCharacterExtra

Bo3zBparaet KoIM4ecTBO JUITHUX MEKCHUMBOJIBHBIX
WHTEPBAJIOB

GetTextColor

Bosspamaer et mpudra

QyHKUUU omobpaxkeHusi mekcma

B nmpuBenenHoM npumMepe Mbl JJIs BBIBOJIA TEKCTa BOCIIOIB30BAINCH (DYHK-
nuen TextOut, KoTopast B KAYECTBE ApryMEHTOB IOJIy4aeT KOOPAUHATHI BEPXHETO
JICBOTO YTJIa IIEPBOTO CUMBOJIA B CTPOKE, a TAK)KE COOCTBEHHO BHIBOJIMMYIO CTPO-

ky. Hiwke nepeuncnensl npyrue pynkuuu kinacca CDC uis BpIBO/IA TEKCTA.

DOyHKuusa

Ha3znauenune

DrawText

OTtoOpakeHHe TEKCTa B 3aIaHHOM IpsIMOyToJIbHUKE. Mcnob-
3yeTcs A7l U3MEHEHHS OTCTyIa TaOyIALuy, BEIpaBHUBAHUS U
HEHTPUPOBAHUS TEKCTA, a TAKXKE JJIS1 pa3phiBa CTPOK MEXKITY
CJIOBaMH ISl UX MOATOHKH K pa3Mepam MpsiMOyTOJIbHUKA

ExtTextOut

OT06pa>1<eH1/1e TCKCTAa B 3aJaHHOM IIPAMOYTOJIbHUKC. Hcnonb-
3yCTCA IJIs1 YCCUCHUS TCKCTA, KOTOpBIﬁ HC nmonagacT B IIpAMO-
YT'OJIbHUK, 3aIIOJTHCHUA IPAMOYTOJIbHHUKA [IBETOM (l)OHa NN 13-
MCHCHHUA MHTCPBAJIa MCXKAY CUMBOJIAMH.

GrayString

BriBon 3aTeHeHHOTO TekcTa. OOBIYHO HCTIOIB3YETCs JJI yKa3a-
HUS HEIOCTYITHBIX OMIIUNA WU ITyHKTOB.

TabbedTextOut

PaGoraer mogo6HO pynkumu TextOut, HO yBeIHMUHUBAET OTCTYII
TalyJISANUY C UCTIOTB30BAaHUEM 33JIaHHOTO II1ara.

TextOut

OTtoOpaxkaer CTPOKY € 3aJJaHHOI HaYaJIbHOW TTO3UIIUU
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Co3sdaHue obbekma Font u coxpaHeHue mekcma

3neck Mbl 100aBUM CpesICTBa JUIsl OTOOpaKEHUsI CTAHJAPTHOTO JTUAJIOTOBO-
ro okHa Font, koom nHuIManu3anuu oobekTa mWpudTa, a TaKKe CTPOKaMU ISl
TEHEPALMH U COXPAHEHHUS TEKCTa.

Otkpoem meno IDR. MAINFRAME, yaanum mento File u Edit, a 3atem

no6asum cieBa oT Help HoBoe mento Options co cienyromuMe MyHKTaMu:

Npnentuduxarop Hagnucsh JApyrue cBoiicTtBa
— &Options Pop-up
ID OPTIONS FONT &Font... —
— — Separator
ID APP_EXIT E&xit —

[Tpu HEOOXOIMMOCTH MOKHO TaK)Ke OTPEIAKTUPOBATH 3HAUOK MTPOTPAMMBI.

B nuanmoroBom okHe mactepa ClassWizard coszmanum o6pabotunka s
noGasiieHHoM komanabl Font. Jlns aToro Ha Bkiaake Message Maps BbiOepem
kinacc CTextDemoDoc, nynkr ID_ OPTIONS FONT wu3 cnucka Object IDs u
no6aBuM obOpaboTunk coobmeHuss COMMAND, corjnacuBIIMChH ¢ MPEIOKEH-
HbIM UMeHem OnOptionsFont.

Cuauvana B ¢aitne TextDemoDoc.h no6aBum ompezenenuss HEOOXOAUMBIX
MEPEMEHHBIX U KOHCTAHT:

/] ...

const int NUMLINES = 42; // KOJMYeCTBO CTPOK, COXPaHEHHBIX
// B DOKYMEHTe U OTOBPaXeHHBIX
// B OKHe NpenCcTaEJIeHusI

class CTextDemoDoc : public CDocument
public:
COLORREF m Color;
CString m LineTable [NUMLINES] ;
CFont m Font;

//

[Tepemennas m_Color npegHa3zHaueHa Ui XpaHEeHUs LBETa, BRIOPAHHOTO B
nuanoroBoM okHe Font, maccuB m_LineTable coaepkuT cOOCTBEHHO CTPOKH, a
nepemenHas m_Font MFC-knacca CFont compepXuT 00beKT mpudTa, UCIONb-
3yeMBbIil IJI1 yCTAaHOBKH MIpU(]Ta TEKCTa.

Hanee B daiine TextDemoDoc.cpp 106aBuM coOCTBEHHO KOJ1 00paboTunKa
(bynkmus OnOptionsFont). Buay 10BoJIBHO 00BIIOT0 00beMa 3TOT KO/ 3/1€Ch
HE MPUBOJUTCS (€r0 MOXKHO B3ATh M3 MPUJIAraeéMOro rOTOBOTO MPOEKTa U BCTa-
BUTH B CBOI). OOpaOOTUMK BBIMOIHSET CIEAYIOIUE ACHCTBUS:
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e  OroOpaxaer auanororoe okHo Font.

e Jlepenaer ommcanne mpudta B ¢pynkiuto CFont::CreateFontindirect mis
WHUIIMaIu3anun oobekTa mpudra m_Font.

e 3anwuceiBaeT omucaHus mpudTa B cTpoku maccuBa m_LineTable.

e  (Co3maer 00BEKT KOHTEKCTa YCTPOIMCTBA U BHIOMPAET B HEM OOBEKT HIpU-
Ta.

e  BrbiBaer ¢pynkuuto GetTextMetricsS 00bekTa KOHTEKCTa yCTPOMCTBA JUIs
IOJIyYEHUSI CBOMCTB aKTUBHOIO IIpU(Ta yCcTpoicTBa (MHPOpMALUSI KOIH-
pyercs B ctpykrypy TEXTMETRIC).

e  3anwuceiBaeT HHGOPMAIIMIO O CBOMCTBaX aKTMBHOTO MIpU(Ta B CTPOKU Mac-
cuBa m_LineTable.

e  BeeiBaer ¢yukiuio UpdateAllViews s mpuHYIUTEIBHOTO OTOOpaXke-
Hus pyHkiueit OnDraw kiiacca MpeACTaBIeHUs] CTPOK TEKCTa U3 MacCcHUBa
m_LineTable.

Ucnonb3oeaHue cmaHOapmHbIX Wpughmos

JuanoroBoe okHo Font no3BossieT BbIOpaTh 11000t U3 TOCTYNHBIX MIPU(-
TOB ISl SKpaHa WU Jpyroro ycrpoiicta. OHAKO MOXHO BbIOpaTh cmanoapm-
Hull wpughm u3 HeOobIIOoro Habopa TunoBeix mpudToB Windows. st atoro
JTOCTaTO4YHO BIOpaTh pyHKIMIO SelectStockObject kmacca CDC

virtual CGdiObject* SelectStockObject ( int nIndex ) ;

3neck nIndex — unnekc Tpedyemoro mpudTta. [Ipumep ucrnonb3oBaHus:
void CTextDemoView: :OnDraw (CDC* pDC)

CTextDemoDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;

// TODO: smech mobaBbTe KOI OTOOPAKESHMS
pDC->SelectStockObject (SYSTEM FIXED FONT) ;
// YcraHOBKa aTpmOyTOB TEKCTa

// OrofpaxeHre TeKCTa B OKHE [PEeOCTaBJICHMS

)
Oynkums SelectStockObject Takxke ucmonb3yeTcss s BeIOOpa JIpyrux

CTaHIAPTHBIX HHCTPYMCHTOB, HAIIPUMCP, KHCTEH U IICPbCB, UCITIOJIb3YCMbIX IIPpU
PHUCOBAHUMU.
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3HaueHus nindex 0ns ebibopa cmaHOapmMHbIX Wpughmos

3HayeHue nmapamerpa CranaapTHbii pudT

Cuctemubii mpudT System ¢ IepeMeHHbIM
nuTdeM. Mcnomnp3yerces 1uist 0TOOpaXkeHust
TEKCTa Ha dKpaHe, eciiu mpudT HE BEIOpaH B
00BEKTEe KOHTEKCTa YCTPOICTBA

SYSTEM_FONT

Cuctemubiii IpU@T ¢ PUKCUPOBAHHBIM MMUTYEM
Fixedsys. Yno0en mjis mporpamMM peIaKkTUpoO-
SYSTEM_FIXED_FONT BAaHMS U APYTUX NPWIOKEHNUN, UCIIOIB3YOIINX
mpudt ¢ puxcupoBaHHBIM nUTUEM. Hcnionb3y-
etcsi, HarpuMep B Notepad

[pudt c nepeMeHHBIM MUTYEM, O0OJIEE MEJIKHUH,
ANSI_VAR_FONT yeM mpudT, 33 JaHHBIN 3HAYEHUEM
SYSTEM_FONT.

pudTt ¢ bukcupoBaHHBIM TUTYEM, OOJIEE
ANSI_ FIXED _FONT MEJIKUN, 4eM mpuQT, 3aJaHHbII 3HAYCHUEM
SYSTEM_ FIXED_ FONT.

[pudt ycTpoicTBa, 3aJaHHbII 10 YMOJIYAHUIO.
DEVICE_DEFAULT_FONT | Hanpumep, i okHa — System, Juisi IpuHTEPa
HP Laser Jet II — Courier.

[Mpudrt ¢ pukcupoanubiM nutyem Terminal.
CooTtBeTcTBYEeT HA0OPY CUMBOJIOB, HCTIOJIb3Yye-
OEM_ FIXED _FONT MBIX OCHOBHBIMH allllapaTHbIMU CpeACTBaMU. B
panHux Bepcusix Windows Ucronb30Basics AJis
otoOpakenus Tekcta B okue MS-DOS.

[Toddepkka cpedcmea rnpoKpymku

Ha sTane renepanuu koga Mbl yKa3alld, YTO KJI1acC MPEACTABICHUS TOPOXK-
naercs ot kinacca CScrollView, 4ro mo3BojsieT eMy MOAIEPKUBATH CPEICTBA
MPOKPYTKH.

Tenepr HaMm HY)HO A00aBUTH k0, coobmaromuiit MFC tekymuii pazmep
nokymeHnTa. AppWizard crenepupoBain BUpTyanbHyo ¢pyHkuuto OninitialUpdate
CO CTaHJAPTHBIM KOJOM, IMEpefaroluM pa3Mep JokyMeHTa. Ee HeoOxoaumo
yoanume, Tak Kak pa3Mep JOKyMEHTa Ternepb 3aBUCUT OT BbIOPAHHBIX YCTaHO-
BoKk mipudpra. OH y Hac OylIeT OmpenensiTbCs B BUPTYAJTbHON (QYHKIIMH
OnUpdate, mnonyyaromiei yhnpaBlie€HHWE TMPU KaXKIOM BbI30BE (YHKIIHMH
UpdateAllViews.

3anyctum mactepa ClassWizard, otkpoem Bkiaaky Message Maps u st
kiacca CTextDemoView ynanum ¢yskiuto OnlnitialUpdate. Teneps amst Toro
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xKe kiacca B crnucke Message BbpiOepem OnUpdate um no6aBuM (yHKILMIO-

00paboTYHK.
OTpenakTupyem ee KoJl, Kak MOKa3aHO HIKE.

void CTextDemoView: :OnUpdate (CView* pSender, LPARAM 1Hint,

{

CObject* pHint)

// TODO: JIoBaBbTe COOCTBEHHEI KOI OO0paboTumKa
CTextDemoDoc* PDoc = GetDocument () ;

if (PDoc->m Font.m hObject == NULL) // wpnbéT He cosgman
SetScrollSizes (MM TEXT, CSize (0,0));
else

{

}

// upudT cosman

CClientDC ClientDC (this);
int LineWidth = 0;

SIZE Size;

TEXTMETRIC TM;

ClientDC.SelectObject (&PDoc->m Font) ;
ClientDC.GetTextMetrics (&TM);
for (int Line = 0; Line < NUMLINES; ++Line)

{

Size = ClientDC.GetTextExtent
(PDoc->m LineTable [Line],

PDoc->m LineTable [Line] .GetLength ());

if (Size.cx > LineWidth)
LineWidth = Size.cx;

}

Size.cx
Size.cy

LineWidth + MARGIN;
(TM. tmHeight + TM.tmExternalleading) *
(NUMLINES + 1) + MARGIN;

SetScrollSizes (MM TEXT, Size);
ScrollToPosition (CPoint (0, 0));

CScrollView: :OnUpdate (pSender, 1Hint, pHint);

Oynkuus OnUpdate BbBIUMCISAET MOJHBIM pa3Mep OCHOBHOM YacTH JOKY-
MEHTa, UCXOJS U3 pa3MepOB YCTAHOBJIEHHOIO WIpU(Ta, U YCTAaHABIMBAET €ro,
BbI3bIBas (pyHKIMIO SetScrollSize.

Ecnu mpudt He BbIOpaH, TO 3aJaeTcsl HYJIEBOW pa3Mep JOKyMEHTa, a Io-
Joca IPOKPYTKH aBTOMAaTHYECKH cKpbiBaeTcs. Eciu mpudt BeIOpaH, BRIYUCIIA-
eTcs oOl1asi BbICOTA U IIMPUHA TEKCTA, a 3aTEM pa3Mepbl NepelatoTcs PyHKIUU
SetScrollSize.
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CHauana co3naercs oObEKT KOHTEKCTa YCTPOWCTBA OKHA IMPEACTABICHMUS,
3aTeM BbIOMpaeTCcs 00BbEKT mpudTa B 00bEKTE KOHTEKCTAa YCTPONCTBA U BBI3bI-
Baercs (yHkius GetTextMetrics s moaydeHus: pa3MepoB CHUMBOJIOB. 371€Ch
STU pa3Mepbl HCIHOJIB3YIOTCS TOJBKO JUIsl BBIYMCICHHUSI BBICOTHI, TaK Kak
byukius GetTextMetrics Bo3Bpaiaer cpedwwow NHUPUHY CUMBOJA (B TIOJIE
tmAveCharWidth crpykrypet TEXTMETRIC). [ns BeluncIEHUS JJIUHBI CTPO-
ku ucnonb3yercs Qynkius CDC::GetTextExtent, koTropasi MO3BOJIIET MPaBUIIb-
HO OTPEACIUTh MUPUHY CTPOKH JaxKe IS MPUGPTOB C IEPEMEHHBIM MTUTYEM.

Janee unet Be130B pynkiuu CScrollView::ScrollToPosition mjist Toro, 9To-
OBl TPOKPYTUTH OKHO TPEICTABIICHUS K HaYaTy TEKCTa.

Hakonen, Bb130B (yHkiuu OnUpdate kimacca CScrollView mpuBogutT k
OOBSIBJICHUIO HEACHCTBUTEIHLHBIM BCEIO OKHA, UTO MPUBOJUT K €0 MEPEPHUCOB-
Ke.

Jns  BBIBOJA  3arojioBKa  MporpaMMbl B KOHIE  (PYHKIUHU
CTextDemoApp::Initinstance B ¢aiine TextDemo.cpp 106aBUM BBI30B

m pMainWnd->SetWindowText ("Text Demo") ;

14.2. YmeHue K0008 cuMB80J108, 8800UMbIX C KJlaguamypbl

Huxe mbl 106aBUM B KO TOJIBKO YTO CO3[JaHHOM MpOrpaMMbl CpPEJCTBa,
MO3BOJISIIOIIME OCYIIECTBIISITH MPOKPYTKY OKHA MPEJCTaBICHUS C MOMOIIBIO
KJIABUATYPBHI.

Obpabomeka coobweHus WM_KEYDOWN

[Ipn kaxaoM HakaTWM KIIABMILIK Ha KJIaBUAType CUCTEMa IOChUIAET CO-
oomenne WM _KEYDOWN okHy, B KOTOPOM B JaHHBII MOMEHT HaXOJUTCS
¢okyc ssooa. B nporpamme MFC, crenepupoBanHoii mactepom AppWizard,
Py aKTHBHOM TJIAaBHOM OKHE (POKYC COJIEPKHUTCS B OKHE TMpeJCTaBiIcHUs (B
MDI-npunoxeHnu GoKyC HAXOAUTCS B aKTUBHOM OKHE MPEACTABICHHUS).

3ameuanue. Eciu naxarta cucrtemnas kmasumia (PrintScreen, Alt wmm
AlttxnmaBuma), 1O mockutaercsa coobmenne WM _SYSKEYDOWN, a He
WM_KEYDOWN. 311 coobmienust 00sraHO 00padbareiBacT Windows.

Jlst mo6asnennst oopadoTunka coodmennss WM _KEYDOWN B nporpam-
my TextDemo 3amyctum ClassWizard, otkpoem Bkianky Message Maps, B criu-
cke Class name Bbibepem kiacc CTextDemoView, B cmnucke Object IDs —
CTextDemoView, a B ciucke Message — unentuduxarop WM_KEYDOWN u
n00aBUM (PYHKIIMIO-00paboTYuK (MMsI 0 yMoadaHuio — OnKeyDown).

OtpenakTupyeM  KOJ  BHOBb  co3laHHOM  ¢yHkuuu (B daiiie
TextDemoView.cpp) 1006aBUB B HETO CIEAYIONINE CTPOKH.
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void CTextDemoView: :OnKeyDown (UINT nChar, UINT nRepCnt,
UINT nFlags)

// TODO: JloBaBbTe COOCTBEHHBEIT KOI OO0paboTumKa
CSize DocSize = GetTotalSize ();

RECT ClientRect;

GetClientRect (&ClientRect) ;

switch (nChar)

{

case VK LEFT: // cTpenka BIeBO
if (ClientRect.right < DocSize.cx)
SendMessage (WM HSCROLL, SB LINELEFT) ;
break;

case VK RIGHT: // cTpenxa BOpaeo
if (ClientRect.right < DocSize.cx)
SendMessage (WM HSCROLL, SB LINERIGHT) ;
break;
case VK UP: // cTpenxa BBepx
if (ClientRect.bottom < DocSize.cy)
SendMessage (WM VSCROLL, SB LINEUP) ;
break;
case VK DOWN: // cTpenxa BHMS
if (ClientRect.bottom < DocSize.cy)
SendMessage (WM VSCROLL, SB LINEDOWN) ;
break;
case VK HOME: // xsjaBmma Home
if (::GetKeyState (VK CONTROL) & 0x8000)
// Ctrl+Home
{

if (ClientRect.bottom < DocSize.cy)
SendMessage (WM VSCROLL, SB TOP) ;

}

else // Home 6es Ctrl
{
if (ClientRect.right < DocSize.cx)
SendMessage (WM HSCROLL, SB LEFT) ;
}
break;
case VK END: // xnaemna End

if (::GetKeyState (VK_CONTROL) & 0x8000)
// Ctrl+End
{

if (ClientRect.bottom < DocSize.cy)
SendMessage (WM VSCROLL, SB BOTTOM) ;
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else // End 6es Ctrl

{

if (ClientRect.right < DocSize.cx)
SendMessage (WM HSCROLL, SB RIGHT) ;

}

break;
case VK PRIOR: // xiyaBmma PgUp
if (ClientRect.bottom < DocSize.cy)
SendMessage (WM VSCROLL, SB PAGEUP) ;
break;
case VK NEXT: // xnaBmua PgDn
if (ClientRect.bottom < DocSize.cy)
SendMessage (WM VSCROLL, SB PAGEDOWN) ;
break;

}

CScrollView: :OnKeyDown (nChar, nRepCnt, nFlags) ;

O pabome pyHkuuu CTextDemoView::OnKeyDown

[Ipp HaxaTuu OOJBIIMHCTBA KJIABUII TEHEPUPYETCS  COOOIICHHE
WM CHAR, u yno6uee o6pabarsiBaTh UMEHHO €ro (IOCKOJBKY 00paboTuuK
NIOJTy4aeT KOJI CHMBOJIA), OJHAKO 3TO HE OTHOCUTCS K HEKOTOPHIM KJIaBHINIAM, B
YaCTHOCTH TE€M, HaKaTHE KOTOPHIX 0OpabaThiBaeTCs Hamed QyHKIUCH
OnKeyDown.

[lepBeiit apryment ¢ynkiuuu OnKeyDown (nChar) comepkuT supmyaib-
HbIl KOO KAA8UWU, KOTOPBIA UCTIONb3yeTCsl PYHKITMEH Il Iepexoa K COOTBET-
CTByIOIIEH moamporpamme. HaxkaTtue crieayronmx KIaBUIl HE TEHEPUPYET CO-
oomenuss WM _CHAR:

e  Crpenku, a Takke mudpa 5 Ha AonogHUTENbHON KiaBuarype (6e3 Num
Lock);

e  Home, End, PgUp, PgDn, Insert, Delete;

e  Shift, Ctrl, Pause, Caps Lock, Num Lock, Scroll Lock;

e  OynkuuoHanbHble KnaBumm F1 — F12.

Jliist Toro, 9TOOBI TIPOBEPUTH, ObLIA JIM Ha)kaTa JOTOJHUTEIHHO KJIABUIIA
Ctrl uwnm Shift eo spemsa cenepayuu coodmennss WM_KEYDOWN, moxHO Boc-
noJib3oBaThesl pyHKuueH :GetKeyState. Texywee COCTOSHNUE KIIABUILU 60 Gpe-
M5 06pabomKu MOXHO y3HATh, BbI3bIBas PyHKIUIO :GetAsyncKeyState.

OO6paboTKa Ha)KaTUH KJIaBUII COCTOUT B T€HEpALlUU COOOIIECHUM, UIeHTUY-
HBIX COOOIICHMSIM, MePEAAIONIMMCS MPU IIETYKaX MBIIIBI0 B TI0JI0CaX MPOKPYT-
KM OKHa — OHU TPEACTABJICHBI Ha CIeAYIolIeM pucyHke. OOpabOTUUKH ISl ATUX
coobmennit mpenocrapisitores kiaaccom CScrollView.
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‘aj+— SB LINEUP

<«— SB PAGEUP

_

+— SB PAGEDOWN

- SB LINEDOWN

\ r
SB LINEELEFT SB PAGERIGHT

SB PAGELEFT SB LINERIGHT

B npuBeneHHOM BbILIE NMpPUMEpPE KOJAA HMCIOJIB30BAIUCH YCTAHOBKH I1O
YMOJIYaHUIO, IIPU KOTOPBIX cTpaHuua paBHa 1/10 pa3Mepa JOKyMeHTa, CTPOKA —
1/10 pa3mepa cTpaHHIbl. DTH YCTAHOBKHM MOXHO M3MEHHUTh, BbI3BaB (PYHKIUIO
CScrollView::SetScrollSizes.

OTmeTuM Takke, 4To JI0 Mepe/ladyd COOOIICHUS T0JIOCE MPOKPYTKH (PYyHK-
st OnKeyDown nipoBepsieT, BUIMMa JIM COOTBETCTBYIOIIAS 110JI0CA IPOKPYTKH,
uHaue koj CScrollView Oyaet paborats HenpaBmibHO. MFC ckpbIBaeT mosiocy,
€ClIi OKHO TNpPEACTaBJICHUS MUMEET TaKoW ke (MU OOJIbLIMI pa3Mep — BBICOTY
WIN IIUPHUHY), YTO U OTOOpakaeMblil TeKCT. J{Jis mosiydeHus pa3MepoB TEKCTa
BbI3bIBaeTcsa pyukius CScrollView:: GetTotalSize:

CSize DocSize = GetTotalSize () ;
RECT ClientRect;
GetClientRect (&ClientRect) ;

3a IMPOBCPKY COOTBCTCTBCHHO IIHWPHHLI K BBICOTBI OTBEYAIOT CTPOKU:

if (ClientRect.right < DocSize.cx)

/] ...
if (ClientRect.bottom < DocSize.cy)

/] ...
Obpabomka coobuweHus WM _CHAR

[Ipu HaxkaTuu OOJIBIIMHCTBA KJIABUII OKHY ¢ (POKYCOM BBOJA IepeaaeTcs
coobmenne WM_CHAR (uckitouenust OpU1n nepeyuciiensl Boiiie). O0paboTka
3TOro cooOueHus Oosee yaoOHa Juisi BBOJA TEKCTOBOM HMH(pOpMAalUM, YeM
WM _KEYDOWN, nockonabky o0pabOTuMK TOJIy4aeT dYepe3 apryMeHThl He
BUPTYAJIbHBIN KOJI KJIABUIIIH, @ CTaHAapTHBIN Koa ANSI.

3nech I WUTIOCTpanuu  0a30BBIX METOJOB OOpabOTKH COOOIICHUS
WM_CHAR wmb1 coznagum miporpammy Echo, xotopasi mpocTto BhIBOAMUT BBe-
JIEHHBIE CUMBOJIBI HA 9KpaH B BUJE CTPOKH (0e3 mepeHoca 1o JOCTHKEHUHU Tpa-

109



HUIIBI OKHA). J[7151 ouncTKH cTpoKH mpeaycMoTpuM Komanay Clear B myHKTe Me-
Hto Edit.

CrenepupyeM UCXOJHBIN Ko, ucnoyib3yst AppWizard, BeiOupas Te e yc-
TaHOBKHM, 4TO U A porpammbl WinGreet (3a UCKJIIOYEHUEM UMEHH IPOEKTa —
Echo).

Otpenaxktupyem MeHio IDR MAINFRAME, ynamuB mentoo File u Bce
nyHKThl B MeHI0 Edit. [lo6aBuMm B Mmento Edit criemyromme myHKTHI:

HNnentuduxkarop Haanuceh JApyrue cBoiicTBa
- &Edit Pop-up
ID EDIT CLEAR &Clear —
- - Separator
ID APP _EXIT E&xit —

B nuamorosom okne mactepa ClassWizard coszmanum o6paborunka s
coobmennit WM_CHAR. Jlns storo Ha Bkiagke Message Maps B croucke
Class name BoiOepem CEchoView, B criucke Object IDs takke CEchoView u
no6asum o6padoTunk coobmenuss WM_CHAR ¢ umenem OnChar.

Cozmamgum Takke oOpabGoTumk komauawsl Clear, BbBIOpaB B CIIHCKE
Object IDs unentudpukarop ID EDIT CLEAR, a B cnucke Messages MyHKT
COMMAND. CornacumMcs ¢ npeqIoKEHHBIM UMEHeM (PyHKIuu-oOpadboTdnka
OnEditClear.

B ¢aiine EchoDoc.h no6aBum onpenenenune nepemenHoi m_TextLine B
onucanuu kiacca CEchoDoc:

class CEchoDoc : public CDocument

public:
CString m TextLine;
// OcTaBlascsa yacThb OINpeHeSIeHMsS KJacca

[lepemennass m_TextLine mnpegHazHaueHa g XpaHEHHUS BBOJMMBIX
CUMBOJIOB.

B ¢aiine EchoView.cpp noGaBuM Koa B CreHEepHpOBaHHYIO (DYHKIHUIO
OnChar:

void CEchoView: :OnChar (UINT nChar, UINT nRepCnt, UINT nFlags)

{

// TODO: JloBaBbTe COOCTBEHHBEIT KOI OO0paboTumKa

if (nChar < 32)

: :MessageBeep (MB OK); // TeHepaimsi CTaHOApPTHOTO BByKa
return;
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CEchoDoc* PDoc = GetDocument () ;
PDoc->m TextLine += nChar;

CClientDC ClientDC (this);

ClientDC.SetTextColor (::GetSysColor (COLOR WINDOWTEXT)) ;
ClientDC.SetBkMode (TRANSPARENT) ;
ClientDC.TextOut (0, 0, PDoc->m TextLine) ;

CView: :OnChar (nChar, nRepCnt, nFlags) ;

Oynkuus OnChar nonaydaer ynpaBieHHE MPU KaKJIOM HaXaTUU CUMBOJIb-
HOW KJIaBUIIM, Mpu 3ToM mapameTp nChar comepkXuT KoJ COOTBETCTBYIOIIETO
ANSI-cumMBoIa.

B Hamem npuMepe Mbl HTHOPUPYEM CHMBOJIBI C KOAAMU MeHee 32, XOTs
[pU HANKWCAHUU, HAMPUMEP, TEKCTOBOI'O PEIaKTOpa pa3yMHO Ha HEKOTOPHIE U3
HUX Ha3Ha4aTh OMpe/eJICHHbIC eUcTBUA (ckaxeM, Ha Backspace — ko 8, wiu
Enter — 13).

BBenennbiit cuMmBoI 100aBisieTcss B KoHell ctpoku m_TextLine mocpenct-
BOM IIEpErpy>KeHHOro oneparopa += kiacca CString.

Hanee ¢pyHKIMS CO3Aa€T KOHTEKCT YCTPOMCTBA JJIsl OKHA MPEACTABICHUS U
UCIIOJIB3YET €ro Jyisi 0ToOpaxkeHus: Bcel cTpoku. [Ipu oToOpakeHUH HUCTIONb3Y-
€TCsl CTAaHAAPTHBIN CUCTEMHBIN MIPUQPT, B KAYECTBE I[BETA BHI30BOM

ClientDC.SetTextColor (::GetSysColor (COLOR WINDOWTEXT)) ;

Ha3HavaeTcs LBET, yCTaHOBJIEHHBIM B Windows /17151 BBIBOJIa TEKCTA.
3ameyanune. Ecnu OKHO NpencTaBieHUs IOIJAECPKUBAET CPEIACTBA IMpO-
KPYTKH, TO neped OTOOpakeHHEeM TeKCTa Wi rpaduku HE0OXOIUMO TIepenaTh
CO37aHHBIM OOBEKT KOHTEKCTa ycTporicTtBa (3k3emruisap kimacca CClientDC) B
¢ynkuuro CView::OnPrepareDC s ero corjacoBaHusi ¢ TEKyLIEH MO3ULIMEH
IPOKPYTKH TOKYMEHTA.
B ¢aitne EchoView.cpp no6aBum koa B pyHkiuo OnDraw:

void CEchoView: :OnDraw (CDC* pDC)

{
CEchoDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;
// TODO: IoBaBbTe KOI OTOOPAXEHMUS IaHHBIX
pDC->SetTextColor (::GetSysColor (COLOR WINDOWTEXT)) ;
pDC->SetBkMode (TRANSPARENT) ;
pDC->TextOut (0, 0, pDoc->m TextLine) ;

Ms1 mormu 661 B pyHkuun OnChar BMecTo HEmocpeACTBEHHOTO 0ToOpa-
KEHUS TeKCTa MpocTOo BbI3BaTh pyHKUMI0 CDocument::UpdateAllViews, ogHako
ATO MOTJIO OBl BBI3BaTh HEKOTOPBIE HEXKeJaTelbHbIe d(DPEKThI, HAPUMEDP, MEP-
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LJaHUE BCJIEACTBUE OUYMCTKH HEJACHCTBUTENBHOW 00JIaCTU OKHA HEMOCPEICTBEH-
HO niepena Bei3oBoM OnDraw. Hakonen, no6aBum kop B ¢yHkiuto OnEditClear:

void CEchoView: :OnEditClear ()

{

// TODO: IoBaBbTe COOCTBEHHEI KOI 0OO0paboTumKa
CEchoDoc* PDoc = GetDocument () ;

PDoc->m TextLine.Empty ();
PDoc->UpdateAllViews (NULL) ;

}

14.3. YnpaesieHue Kypcopom rnpu pedakmuposaHuu

B cosnmannoit Bepcum nporpammbsl Echo oTCyTCTBYeT MpUBBIYHBIN MUTAIO-
N Kypcop, OTMEYAIOIIUA MECTO BCTAaBKH JaHHBIX B TeKCT. JIJIst ero 100aBKU B
MIPOTPAMMY BBIMOJIHUM CIIETYIOIIUE JTCUCTBHUS:

LlobaesneHue Hosbix pyHKyuU obpabomku coobweHul

B oxne macrepa ClassWizard otkpoem Bkiagky Message Maps, B circkax
Class name u Object IDs BoiOepem mmsa kiacca CEchoView. [lo6aBum Tpu
byHkuun 06paboTku coodIIeHni (MMEeHa BO3bMEM 10 YMOJTYAHUIO), BHIOpPAB B
cnucke Message coobmennss WM _CREATE, WM KILLFOCUS #
WM _SETFOCUS.

Jlo6aBum B ompenenenue kimacca CEchoView (daitn EchoView.h) o00bsB-
JIEHVE TPeX HOBBIX nepeMeHHbIX: m_CaretPos st xpaHeHus Tekyen no3uLnuu
Kypcopa u napsl m_XCaret, m_Y Caret — 111 XpaHEHHsI €r0 pa3Mepa.

class CEchoView : public CView

{

private:
POINT m CaretPos;
int m XCaret, m YCaret;
// OcTaBlasca yacThb OINpeHeSIeHMsS KJIacca

LlobaerneHue KoOa pyHKUuU-obpabomyuxkos

Hob6aBum B peammszanuio kiacca CEchoView (¢aitn EchoView.cpp) cie-
JTYFOLIAN KOJ:
CEchoView: : CEchoView ()

{

// TODO: IoBaBbTe COBCTBEHHEI KOI KOHCTPYKTOPa
m CaretPos.x = m CaretPos.y = 0;

112



int CEchoView: :OnCreate (LPCREATESTRUCT lpCreateStruct)
{
if (CView: :OnCreate (1lpCreateStruct) == -1)
return -1;
// TODO: JobaBbTe 3HOecCh CIeLMaJIbHEI KO
CClientDC ClientDC (this);
TEXTMETRIC TM;
ClientDC.GetTextMetrics (&TM) ;
m XCaret = TM.tmAveCharWidth / 3;
m YCaret = TM.tmHeight + TM.tmExternalLeading;
return O;

@ynkums OnCreate BbI3BIBAETCA MOCIIE IIEPBOHAYAIBHOTO CO3aHUSI OKHA
NPECTaBICHUS, HO TIepe]] TeM, KaKk OHO CTaHeT BUAMMBIM. B Hamem mpumepe
pa3Mepsl Kypcopa (KapeTKH) pacCUMTBHIBAIOTCS, UCXOJs M3 TEKYIIEro pasmepa
cumBoIIOB. KapeTka nMmeer mmpuHy, paBHYIO TPETH CpeIHEH MINPUHBI CUMBOJIA
U BBICOTY, PaBHYIO BBICOTE CUMBOJIA C YYE€TOM BEPTUKAIIbHBIX MPOCBETOB.

Ho6asum B ¢pynkimio OnSetFocus (daiin EchoView.cpp) ciemyrommii Ko

void CEchoView: :OnSetFocus (CWnd* pOldwnd)

{
CView: :OnSetFocus (pOldWnd) ;
// TODO: IoBaBbTe COOCTBEHHEI KOI OO0paboTunKa
CreateSolidCaret (m XCaret, m YCaret);
SetCaretPos (m CaretPos) ;
ShowCaret () ;

}

Oy OnSetFoCuUsS BBI3BIBAETCS KaXKAbIN pa3, KOTAa OKHO IIPEICTaBIIE-
Hus nosyvaer gokyc BBoAa. OHa BbI3bIBaeT QyHkuuto CreateSolidCaret s
CO3JaHusl Kypcopa, IepefaBas €ro pasMepbl. 3aTeM BbI3bIBACTCS (YHKLHUS
CWhnd::SetCaretPos, 4ToObI MIOMECTUTh KypCOp B HY)XKHYIO MO3HUIIMIO, a 3aTEM
dbyukius CWnd::ShowCaret, 4To0ObI ero 0TOOpa3uTh, TaK KaK BHOBb CO3/IaHHBIN
Kypcop HeBUAMM. OTMETHM TakKXe, 4TO MPU MEPBOM IMOSBICHUU OKHA IpPEA-
craBiieHns ¢yHkius OnSetFocus Be3bIBacTcs mociae OnCreate, 4To gaeT BO3-
MO>KHOCTb UCII0JIb30BaTh BIYUCICHHBIE TAM Pa3MeEpPhI Kypcopa.

IToHsTHO, TOYEMY KypCOp HAJ0 CO3[aBaTh MPU CO3/IaHUU OKHA IPEJICTaB-
JICHHSI, OJTHAKO TTOUYEMY ero TpeOyeTcsi co3AaBaTh KaxcOblli pa3, KOTJa OKHO TO-
ayqaet ¢pokyc? [loromy uro mpu morepe Pokyca Kypcop ciaeayeT YHHUTOXKHUTS,
yT0o MBI U cienaeM B pyukmuu OnKillFocus (daiin EchoView.cpp) :

void CEchoView: :OnKillFocus (CWnd* pNewWnd)

{

CView: :OnKillFocus (pNewiWnd) ;
// TODO: JoBaBbTe COOCTBEHHEIT KOI O0paboTumKa
: :DestroyCaret ();
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Kypcop momkeH ObITh YHUUTOXKEH, TOTOMY YTO OH SIBIISIETCS OOIIE0CTYT-
HbIM pecypcoM Windows. OaHoBpeMeHHO B paboueit obmactu okHa Windows
MOJKET 0TOOpaKaThCs TOJIBKO OAMH Kypcop, U OH JIOJDKEH OTOOPa)KaThCsl BHYT-
pu OKkHa, obnaaatoiiero GoKycoM BBOJA.

Job6aBuMm koj 1711 paboThl ¢ KypcopoM B pyHkuuu OnChar u OnEditClear
(daiin EchoView.cpp) :

void CEchoView: :0OnChar (UINT nChar, UINT nRepCnt, UINT nFlags)

{
/]
ClientDC.SetBkMode (TRANSPARENT) ;

HideCaret ();

ClientDC.TextOut (0, 0, PDoc->m TextLine) ;

CSize Size = ClientDC.GetTextExtent (PDoc->m TextLine,
PDoc->m TextLine.GetLength ());

m CaretPos.x = Size.cx;

SetCaretPos (m CaretPos) ;

ShowCaret ();

CView: :OnChar (nChar, nRepCnt, nFlags) ;

}

void CEchoView: :OnEditClear ()

{
/] ..

m CaretPos.x = 0;
SetCaretPos (m CaretPos) ;

}

B noGaBnenHom koxe BbI3OoBBI  (pyHkmmit  CWnd::HideCaret wu
CWnd::ShowCaret ucnonab3yroTcs I TOro, 4TOObl CAENaTh Kypcop HEBUAM-
MBIM WJIM BUAUMBIM COOTBETCTBEHHO. JlJI1 yCTAaHOBKHM Kypcopa Ha HOBOE MECTO
cHayvaJia BbI3bIBaeTcs PyHkuus GetTextExtent, 4TOObI BHIYMCIUTH HOBYIO JITUHY
CTpOKH, a 3aTeM SetCaretPos, yToObl TIOMECTUTH KYypCOp B KOHELl CTPOKH.

3ameyanus.

1. He cnenyet ckpbiBaTh Kypcop B koae ¢pyHkuuun OnDraw, tak kak Win-
dows aBTOMaTHYECKH CKPBIBAET Kypcop /10 BbI30Ba 3TOM (PYHKIIMH 1 BOCCTAHAB-
JIMBAET IIOCJIE BO3BPATA U3 HEE.

2. BoizoBol dynkuuii HideCaret kymyJnaTUBHBIC, T.€. TP HECKOJIBKUX BbI-
30Bax BbI JIOJDKHBI CTOJIBKO K€ pa3 BbI3BaTh (yHKIUI0 ShowCaret s nossiie-
HUS Kypcopa.

Haxownen, no6asum B ko ¢ynkuuu Initinstance (¢aiin Echo.cpp) mmst oto-
Opak€HUs1 UMEHU [TPOrpaMMBbl B 3aI0JIOBKE:

BOOL CEchoApp: :InitInstance ()

{
/] ...
m pMainWnd->SetWindowText ("Echo");

return TRUE;
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Tema 15. Ucnonb3oBaHue PyHKLUN pUcoBaHUSA

B sTol u ciepyromen Teme Mbl pACCMOTPUM JIBa PA3IMYHBIX MOAXOAA K
CO3IaHUI0 U MAHUITYJIUPOBAHUIO TpadUUECKUMH U300PAKEHUSIMU.

B pamkax maHHOW TeMbl Oy/IeT pacCCMOTPEHO UCTIOIb30BaHUE PYHKIIUN pU-
COBaHUs, NPEIHA3HAYCHHBIX JJIA CO3[IaHUS PUCYHKOB, COCTOSILIUX W3 OTIEIb-
HBIX TEOMETPUUYECKUX (PUTYpP, TAKUX KaK MPSIMbIC JIUHUU, TyTU U MPIMOYTOIb-
HUKHA. B couetanuu co cpeacTBaMu MaHUIYJISAIMHA PACTPOBBIMU U300paKeHUS-
MH, KOTOpble OYIyT pacCMOTpPEHBl B CIEAYIOIIEH TeMe, OHU COCTaBIISIIOT
NOJTHBINA HAOOp A co3maHust U 00pabOTKU rpaduueckux 0ObEKTOB BHYTPH OK-
Ha MPEACTABIICHUS WJIM UHOTO YCTPOUCTBA (HAIpUMEp, IPUHTEPA).

OCHOBHBIE BOIIPOCHI, KOTOpPbIE OyAyT paCCMOTPEHBI B JAHHON TEME:
Coznanre 00beKTa KOHTEKCTa yCTPOIMCTBA

Br16op cpenctB pucoBaHus BHYTPU OOBEKTA

VYcranoBka aTpuOyTOB pUCOBaHUSA JIJIs1 00bEKTA

Coznanue rpadguyeckux n300paKeHU

®OyHkIuu prcoBanus — wiensl kiacca CDC

[Tpumep ucnonwszoBanus — nporpamma MiniDraw

15.1. Co3daHue o6bekma KoHmeKkcma ycmpolicmea

Jlis otoOpaxxeHHs] TeKCTa Wi rpadukud HEOOX0AUM OOBEKT KOHTEKCTa
YCTPOMCTBA, COOTBETCTBYIOINN OKHY WJIM YCTPOMCTBY BBIBOJA NaHHBIX. OH CO-
XpaHseT BbIOpaHHBIE CPEICTBA U YCTAHOBJIEHHbIE aTpUOYThl U MPEIOCTABISIET
HE0OX0IMMbIe (DYHKIIUU-YJIEHBI 1711 OTOOPaKEHMUSI.

Hns orobGpakenus rpaduyeckoro o0bekTa ¢ moMoupo GyHknuu OnDraw
KJlacca MpEeJICTABIICHUS OHA MOJIYy4YaeT yKa3zaTeidb Ha OObEKT KOHTEKCTa yCTpOu-
CTBa, B KOTOPOM CIIeTyET OTOOpa3uTh OOBEKT:

void CMyView: :OnDraw (CDC* pDC)

{
}

// Orobpasure rpadpmky, MCIONBL3YysT yKasaTelns pDC

@Oynkiuss OnDraw BBI3BIBACTCS TPU PUCOBAHWUU WJIU TEPEPUCOBKE OKHA
npeacTtasieHus. Eciu nporpamMma otoOpaxkaet rpaduky He B OKHE MpeJICTaBIIe-
HUS, a KAKOM-TO JPYroM OKHE (Hampumep, B IUAJIOTOBOM), TO JIJIs KJjlacca OKHA
HeoOXoauMo a00aBuTh o0OpaboTunk coobmienus WM PAINT (¢ umenem
OnPaint) 1 co3math B HEM OOBEKT KOHTEKCTa YCTPOMCTBA, MOPOXKIAEMBIN OT
MFC-knacca CPaintDC (nmpumep 6wu1 npuBenieH B TeMe "Co3aaHue MOAaTbHbBIX
JINAJIOTOBBIX OKOH"):

void CMyDialog: :OnPaint ()

{

CPaintDC PaintDC (this);
// Orobpasure rpapmuky, mcnomssyss PaintDC
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Jlst otoOpaskeHusi TpauK B OKHE MPEJCTABICHUS WU JPYTOM OKHE W3
byHkIuu, Kotopas He oopabamwvieaem coobuienue WM PAINT, Heo6xoaumo
co3/laTb OOBEKT KOHTEKCTa YCTpoWcTBa, mnopoxaaembii ot MFC-kinacca
CClientDC. Eciu 00beKT MOJEepKUBAECT MPOKPYTKY, TO MEPE]l €ro UCHOJIb30-
BaHMEM HYXHO BbI3BaTh PpyHKIMIO CScrollView::OnPrepareDC st HacTpoiku
00BEKTa Ha TEKYIIYIO MO3ULIUIO IOKYMEHTA.

void CMyView: :OtherFunction ()

{

CClientDC ClientDC (this);

// Ecim rpajmxa oToBpaxaeTcss B OKHe IpeACTaBJIeHMSI,

// nopmepxMBAaNLEM MPOKPYTKY
OnPrepareDC (&ClientDC) ;

// Orobpasure rpapmky, mcnomesyss ClientDC

OYHKIIMU PUCOBAaHUS, PACCMOTPEHHBIE HIJKE, SBJSIOTCS 4WiIEHaMH Kiacca
CDC (6a30B0ro 117151 OCTaNIbHBIX KJIACCOB KOHTEKCTa YCTPOMCTBA), ClIeI0OBATEb-
HO, X MOXHO HCIOJIb30BaTh NpH paboTe ¢ 00BEKTAMH KOHTEKCTa YCTPOWCTBA
MPOU3BOJILHOTO THIA, B TOM YKCJIE MPUHTEPAMU U IJIOTTEPAMM.

15.2. Bbibop cpedcme pucosaHusi BHympu obbekma

[lepo u kucme

Ilepo n kKucms — 1Ba THCTPYMEHTA, BEIOOP KOTOPBIX OTpa)kaeTcsa Ha padoTte
bynknuii kaacca CDC. OHu oTHOCSTCS K 00BEeKTaMm (B CMBICIE CTPYKTypam
nanubix Windows) GDI — graphic device interface. Jlpyrue rpadgudeckue o0b-
eKThI: IPUTHI, paCTPOBBIE U300paKEHUSI, 00IACTH, KOHTYPBI U TAIHUTPHI.

Ilepo Bnusier Ha cnocod pucoBaHus JuHUU. OHO AEMCTBYET Kak Ha Mps-
Mble, TaK U Ha KPHUBbIC JIMHUM, A TaK)K€ Ha TPaHUIbl IJIOCKOCTHBIX (QUTYP.
Kucms neiictByeT Ha croco0 pucOBaHUs BHYTPEHHEH 00JIaCTH MIOCKOCTHBIX
duryp.

[Tpu mepBUYHOM CO3/1aHUU OOBEKT KOHTEKCTa YCTPOMCTBA COAECPKUT 3a-
JAHHBIE 110 YMOJIYaHUIO IIEPO U KUCTh. 1Iepo pucyeT CIIomHy0 Y4EpHYIO JIMHUIO
IMIMPUHON B OJIUH IUKCENb, & KUCTh 3aJIMBAeT BHYTPEHHIOIO 00JIaCTh CIUIOIIHBIM
O€JIbIM LIBETOM.
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HNucTpymenr,

HucrpymenTt N DYyHKIUN PUCOBAHMS,
3aJIaHHBIH MO N
pHUCOBaHMS HA KOTOPbIE OH AeHCTBYeET
YMOJTYaHHIO
Arc, Chord, Ellipse, LineTo, Pie,
Mepo BLACK_PEN PolyBezier, PolyBezierTo, Polygon,

PolyLine, PolyLineTo, PolyPolygon,
PolyPolyLine, Rectangle, RoundRect.

Chord, Ellipse, ExtFloodFill, FloodFill,
Kuctb WHITE BRUSH | Pie, Polygon, PolyPolygon , Rectangle,
RoundRect.

Bbibop cmaHOapmHbIX UHCMpPYMeHMo8 pucoeaHusi

Y1oObl U3MEHUTH TEKYLIHE MEePO WIH KUCTh, CIEAYyeT BbIOpaTh CTaHAAPT-
HbIE€ UJIM CO3/aTh MOJIb30BATENILCKUE, a 3aTEM BBIOpPATh UX B OOBEKTE KOHTEKCTA
YCTPOMCTBA.

BbiOparb mepo WM KUCTh MOYHO IIOCPEICTBOM BbI30Ba (PYHKIIUU
SelectStockObject knacca CDC. Ee mapamerp nlndex siBisieTcss KOJoM CTaH-
JApPTHOIO0 00BEKTA, BO3MOXKHBIEC 3HAUECHHUS €T0 MEPEUUCIICHBI B TAOJIHIIE.

3nayvenne nlndex BceTpoeHnblii 00beKT

BLACK BRUSH UepHas KUCTh

DKGRAY BRUSH | TemHo-cepasi KUCTb

GRAY BRUSH Cepast KuCTh

LTGRAY BRUSH | Cgetno-cepasi KUCTb

NULL BRUSH Hynesast kucth (001aCTh HE 3aKpaAIIUBACTCS)

WHITE BRUSH benas kucth (yMon4yaHue)

BLACK PEN YepHoe niepo (ymoyaHue)
NULL PEN Hynesoe nepo (He pucyeT JUHUIO WK TPAHUILY)
WHITE PEN benoe nepo
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[Tpumep BbIOOpA KUCTH U TEpa:
void CMyView: :OnDraw (CDC* pDC)

{
pDC->SelectStockObject (WHITE PEN) ;
pDC->SelectStockObject (GRAY BRUSH) ;
// CoBCTBEHHO pPMUCOBaHME ...

}

Co30aHue UHCMpyYMeHMmMo8 puco8aHusi

Jns co3maHus UHCTPYMEHTOB PUCOBAHUS HEOOXOJUMO BBINIOJIHUTH Clie-
TYIOIIYIO MOCTIEI0BATEILHOCTD ICHCTBUM:

e  Cosnats sx3emiutsp kinacca CPen (s nepa) wiu CBrush (amns kuctn).

e BrmBare cootBercTByromyto (pynkumuio kimacca CPen wmmm CBrush ms
WHULMAJIU3aLHH [1epa WIH KUCTH.

e  BpiOpaTh nepo WM KUCTh B OOBEKTE KOHTEKCTa YCTPOMCTBA, COXpaHSA
yKa3aTellb Ha MpeAbIayIlee epO WU KUCTb.

e  BrinosHuTh COOCTBEHHO PHCOBAaHUE, BBI3bIBAs COOTBETCTBYIOUIME (YHK-
LUH.

e  (CHoBa BbIOpATh CTApPOE MEPO WM KUCTh B OOBEKTE KOHTEKCTAa YCTPOUCTBA.

Jlnst wHUNManM3anuu nepa ucnoisdyercs (ynkmus CreatePen kiacca
CPen:

BOOL CreatePen (int nPenStyle, int nWidth, COLORREF crColor) ;

[Tapamerp nPenStyle 3amaer ctuiap auHuM (cM. pucyHok). Cruib
RS NULL coorBerctByer cranaaptHomy nepy NULL PEN. Crwuib
PS INSIDEFRAME wucnonb3yeTcst Juisi pUCOBaHUS IPaHUIIBI BOKPYT (PUTYPHI C
3aMKHYTBIM KOHTYPOM, PAacCHOJIO)KEHHOW BHYTPU OIPAaHUYMBAIOIIETO IPSMO-
yroJibHHMKa, U OyJeT paccmoTpeH naiee. [lapamerp nWidth 3agaer mmpuny u-
HUU B JIOTUYECKUX €IMHUIAX. EClM OH paBeH HYJIO, TO IIUPHHA JIUHUU PaBHA
OJIHOMY TIMKCEII0, HE3aBUCUMO OT pexkuma otoOpakenus. [lapamerp crColor
3ajaeT uBeT. Ero jerdye Bcero ommucarth, uUcnosb3dys Makpoc RGB (mpumepsr
BO3MOYHBIX 3HAUCHU MTPUBEJICHBI B CIICTYIOIICH TabmuIe):

ColorRef RGB (bRed, bGreen, bBlue);

Hwuxe nepeuunciensl HanboJiee 4acTO MCHOJb3yEeMble 3HAUEHUs] apryMeH-
TOB (DYHKLIMI CO3/IaHUA [1€pa, 3aJal0LIUe €ro CTUIIb U LIBET.
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bRed, bGreen,

bBlue Ber VGA
128, 0,0 TemMHO-KpacHBI#H
PS SOLID 255,0.,0 CBeTI10-KpacHbIN
— 0,128, 0 TemHo-3emeHbIi
PS DASH r 1 0, 255,0 CBeTI10-3€JIeHbII
- 'r——J 0,0, 128 TeMHO-CHHUI
PS DOT 0,0, 255 CaeT0-cunmit
PPN 128,128, 0 | TeMHO-)KeNTHII
PS DASHDOT r T 255,255 .0 CBeTJIO-)KEIThIH

.1 0, 128, 128 TeMHO-OMPIO30BBIi

| ..... 1 0, 255,255 | CBeTno-61pro30BHlit

PS_DASHDOTDOT 128, 0, 128 | TemHO-cHpeHEBBIi

255, 0, 255 CBeTJI0-CHPEHEBBIH

PS NULL

0,0,0 YepHbrit
128, 128, 128 | TemHo-cepslii
PS_INSIDEFRAME 192,192, 192 | Crero-cepeiit

255,255, 255 | benbri

Co30aHue Kucmu

Kucte MOXXHO MHULIMATU3UPOBATH TaK, YTOOBI OHA OKpalIMBaia OJAHOPO-
HBIM  IIBETOM BHYTPEHHIOIO  00JacTh  (QuUryp, Bb3bIBasS  (QYHKIHUIO
CreateSolidBrush kmacca CBrush. [Ipu 3Tom ecnu 11BeT HE SBISETCS YUCbIM
(4ncThle LIBETa IMEPEUYUCICHbl B BBIIE NPUBEAEHHOW Tabmuie), To Windows
UMUTHPYET LIBET TyTEM CMEIICHHUS.

BOOL CreateSolidBrush (COLORREF crColor);

NHunmann3upoBath KUCTh JIJIs 3aJIMBKU BHYTpPeHHEN 001acTu GUTyp MOX-
HO U nocpenctBoM GyHkiuu CreateHatchBrush:

BOOL CreateHatchBrush (int nIndex, COLORREF crColor) ;

[TapameTp nIndex 3agaeT ouH U3 CAEAYIOMIMX Y30POB:

HS BDIAGONAL % HS FDIAGONAL N

HS HCROSS HS HORIZONTAL

HS DIAGCROSS HS VERTICAL
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Oynkuuio CreatePatternBrush knacca CBrush wHunmanusupyer KucTb
JUIS 3aMOJTHEHUS QUTYPBI 3aIaHHBIM Y30POM:

BOOL CreatePatternBrush (CBitmap* pBitmap) ;

[TapameTp pBitmap siBnsieTcs yka3aTeiaeM Ha OOBEKT pacTpOBOIro M300pa-
keHust pazmepa 8*8 nukcenet. Ecnu nzobpakeHue Mmonoxpomtaoe, To Windows

UCIOJIb3YET TEeKYIME I[BeTa TeKCcTa U (poHa.

Bbibop nepa unu kucmu 8 o6bekme KOHmMeKkcma ycmpoucmea

Jl1st ocyliecTBIICHUS ATOM OMEpAlMK HCIONB3YIOTCA cieayromue QyHK-
107078

CPen* SelectObject (CPen* pPen) ;
CBrush* SelectObject (CBrush* pBrush) ;

Jlannble (yHKIMU BO3BpAIIAIOT YKa3aTe/IN Ha paHee BRIOpaHHbBIE NIEPO WIIH
KHCTh COOTBETCTBEHHO.

[Tocne BrI30Ba rpaduueckux QyHKIMIA 1Ji1 OTOOPaKEHHUSI BHIBOAUMON HH-
dbopmanuu crneayet Bbi3BaTh QyHKIMIO SelectObject aist BeiOOpa mpeablIyiero
00BbEeKTa, y0aiue TeM CaMbIM CBOM NEPO WM KUCTh U3 O0BEKTa KOHTEKCTa yCT-
poiicTBa. 9TO HEOOXOAUMO CHENaTh, YTOOBI B OOBEKTE KOHTEKCTa YCTpOICTBa
HE XPaHUJIUCh HEKOPPEKTHBIE JECKPUIITOPHI TIOCIIE yIaJeHuUs Iepa UiId KUCTH.

lNpumep pyHkuyuu OnDraw
void CMyView: :OnDraw (CDC* pDC)

{
CBrush Brush;
CPen Pen;
CBrush *PtrOldBrush;
CPen *PtrOldPen;

// CruoumHoe CuMHee Nepo UMPMHOM 3 IMKCEeJIs
Pen.CreatePen (PS SOLID, 3, RGB (0, 0, 255));
// CruouHast xejrasi KMCTh
Brush.CreateSolidBrush (RGB (255, 255, 0);

PtrOldPen = pDC->SelectObject (&Pen) ;
PtrOldBrush = pDC->SelectObject (&Brush);

// COBCTBEHHO pPMCOBaHME ...
// BOCCTaHOBUTE II€EPO M KUCTB

pDC->SelectObject (PtrOldPen) ;
pDC->SelectObject (PtrOldBrush) ;
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15.3. YecmaHoeka ampubymoe pucoeaHus 0511 o6bekma
CmaHOapmHbie ampubymasi

[Ipyn mepBUYHOM CO37JaHUU OOBEKT KOHTEKCTa YCTPOMCTBA MMEET Habop
CTaHAAPTHBIX aTpuOyTOB, ONpenesomux padoty QyHkuui pucoanus. Kiacc
CDC conepxut GyHKUUU ISl TIOJYYSHHS] 3HAYEHUN ITUX aTpuOyTOB U UX U3-

MCHCHUAI.

ATpuOYT prcOBaHMS

CrangaprTHoe
3HAYeHHUe

@OyHKUMSA A9 YCTAHOBKH
WIN NOJIy4YeHUs 3HAYEHUSA

Hanpasnenue ITo yacoBoii SetArcDirection,
pUCOBaHUA AYTU CTpEIIKE GetArcDirection
IBeT dona benbrit SetBkColor, GetBkColor
Pexxum dona OPAQUE SetBkMode, GetBkMode

[TepBoHayanbHas KUCTh

0,0 (koopanHaTHI
JKpaHa)

SetBrushOrg, GetBrushOrg

Tekymas mo3uuus

0,0 (mornueckue

MoveTo, GetCurrentPosition

KOOPANHATHI)
Pexum pucoBanus R2 COPYPEN SetROP2, GetROP2
Pexxum oToOpakeHust MM _TEXT SetMapMode, GetMapMode
PeskuM 3a1MBKI ALTERNATE | SetPolyFillMode,

GetPolyFillMode

Pexxum omobpaxxkeHusi

Pexxum oToOpakenus (mapping mode) onpeaessieT eUHUIBI U3MEPEHUS U
HaIpaBJICHUE YBEIMUCHUS 3HAYCHU KOOPIMHAT, a TaK)Ke BO3JICHCTBYET Ha CIIO-
co0 mHTepHpeTauu KOOPAUHAT, TIEPeIaBaeMbIX B (PYHKIIUU TPadhUIECKOro BbI-
BOJA U Jipyrue GyHKINH, TPUHUMAIOIINE 102UUeCKUe KOOPOUHAMbL.

KoopauHatel ycTpoiicTBa B KauecTBe Havana koopauHat (Touku 0,0) Bce-
T/1a IMEIOT JIEBBIM BEPXHHM YTOJI, a B KAYECTBE €AUHUI] U3MEPCHUS UCTIOIB3YIOT
MTUKCEJIH.

B crannaptHoMm pexkume oroopakenuss (MM _TEXT) norudeckue Koopau-
HATBI TAKXKE HCIIONB3YIOT B KAUECTBE CIMHMI] U3MEPEHUS TTUKCEITU, U HalpaBJie-
HUE YBEIMYCHHSI KOOPIAMHAT COBMIAJACT C TAKOBBIM Y KOOPJHMHAT YCTPOWCTBA
(HayajI0 MOXKET HE COBIIAIATh).

Coznanve anbTEPHATUBHOTO PEXKHMMa OTOOpPaKEHUS MOXKET MU3MEHHUTh U
JIOTUYECKUE E€MHUIIbI, U HaNpaBJICHUE YBEIWYCHUS JOTMYECKUX KOOpIUHAT.
Ha3znauuth anpTepHATUBHBIN pEXUM OTOOPaKEHUS MOKHO MOCPEICTBOM BBI30-
Ba pyukuun SetMapMode knacca CDC:

virtual int SetMapMode (int nMapMode) ;

3necb nMapMode — uHIeKC, ONMUCHIBAIOIINN HOBBIM PEKUM OTOOPAKECHHS.
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Hns pexumoB oroopaxkenuss MM HIENGLISH, MM HIMETRIC,
MM _LOENGLISH, MM _LOMETRIC u MM_TWIPS ropusoHTanbHble KOOp-
JUHATHl YBEJIMYHUBAKOTCS BIPABO, d 8EPMUKAIbHbBIE — 66€PX, B OTINYUE OT CTaH-
naptHoro pexxuma (MM_TEXT):

Default {(MM_TEXT) Mapp - |EI|E| Alternative Mapping Mod - |I:I|E|

['opu3oHTaNBHAS KOOPMHATA A Anvmepnamuenslit pesicum
B BeprukanpHas
€pTUKaJIbHAS KOODIMHATA
KOOpAMHATa
Cmanoapmubwlii pescum ["opusoHTaNbHas KOOpAMHATA

B pexumax otobpakennss MM _ANISOTROPIC u MM _ISOTROPIC
pa3Mep JOTMYECKUX €JUHUILl U HAIPaBJIEHUE POCTAa KOOPAMHAT HACTPAUBAKOTCS
nporpaMMucToM. IIpu 3TOM BepTHKaJIbHBIE U NOPU30HTAJIbHbIE KOOPIWHATHI B
pexume MM ISOTROPIC wuMerOT OIMHAKOBBIM pa3Mep, a B PEXHUME
MM_ANISOTROPIC moryT ObITh pazauyHbIMH. [ UX ONUCAHUS UCIIOIb3Y-
1orea pyHkuu SetWindowExt u SetViewportExt kitacca CDC.

Huxe npuBenena tabnuiia pa3MepoB JIOTHYECKUX €IMHULL AJI1 Pa3IuYHbIX
PEXKUMOB OTOOPAKEHHUS.

3nauenune nMapMode Pa3mep jioruyeckoi exuHUIbI

MM _ANISOTROPIC Onpenensiercs caMOCTOSITENBHO
MM_HIENGLISH 0.001 mroiima
MM HIMETRIC 0.01 MM
MM _ISOTROPIC OnpenensieTcs caMOCTOATEIBHO
MM _ LOENGLISH 0.01 mroiima
MM LOMETRIC 0.1 mm
MM _ TEXT 1 enuHuLa ycTpoicTBa (ITMKCETD)
MM_TWIPS 1/1440 nrotima (1/20 Toukm)

[IpeumyiecTBoM UCIIOJIb30BAHUS aJIbTEPHATUBHBIX PEXKUMOB

MM_HIENGLISH, MM_HIMETRIC, MM _LOENGLISH, MM_LOMETRIC
wii MM_TWIPS, a takxke MM_ANISOTROPIC u MM_ISOTROPIC (nipu
COOTBETCTBYIOIIEM 33JJaHUM €JIMHUIL) — ABJIAETCS TO, YTO pa3Mep M300paKeHUs
HE 3aBUCHUT OT YCTPOWCTBA, Ha KOTOPOE OHO BBIBOJUTCS, B TO BpPEMs KaK I
cranaaptHoro pexuma (MM_TEXT) pa3mep 3aBUCHUT OT pa3pelieHusl yCTpOu-
CTBA.

122




15.4. Co30aHue epaghuyeckux uzobpaxxeHuu
ba3zosblie ghyHKUuUU pucosaHUs

Knacc CDC coaepxut Tpu 0a30BBIX (YHKIIUU JJIs TOTO, 4TOOBI Y3HATH
WIH yCTaHOBUTH IBeT mukcens. DyHkius SetPixelV 1mo3BosseT ycTaHOBUTH
I[BET 3aJIaHHOTO MUKCENs B KOHKpeTHOe 3HaueHue. OyHkmus SetPixel nemaer,
TO € caMoe, OJJHAKO, KpOMe TOr0, BO3BpaIacT CTapoe 3HAUCHUE I[BETA JIaHHO-
ro nukcens (u nmoromy padotaet menieHHee). Hakonen, ¢pynkuus GetPixel mo-
3BOJIICT Y3HATh IBET MUKcemsl. Bee 3T PyHKIMU MO3BOJISIOT 3371aBaTh KOOPIH-
HATHI TUKCEJIS B JIBYX BapUaHTaxX: KaK OTJEIbHBIC KOOPJIUHATHI, U KaK CTPYKTY-

py POINT:

BOOL SetPixelV(int x, int y, COLORREF crColor) ;
BOOL SetPixelV( POINT point, COLORREF crColor );
COLORREF SetPixel( int x, int y, COLORREF crColor ) ;
COLORREF SetPixel ( POINT point, COLORREF crColor );
COLORREF GetPixel( int x, int y ) const;

COLORREF GetPixel ( POINT point ) const;

Jlanee B kauecTBe MpuMepa UCIOJIb30BAHUS ATUX (PYHKUUN ISl CO3AAHUS
n3o0paxkeHus Oyner paspaborana mporpamma Mandel, BbIBOIsIIAS B OKHO
npecTaBlieHuss MHOXKeCTBO ManensOpota. [Ipu nusmMeHeHuun pasmepa wid mo-
JIO’KEHHUS OKHA MPEACTaBICHUS IPOrpaMma MPOU3BOIUT IEPEPUCOBKY 3aHOBO.

3ameuanne. B n1aHHON Bepcuu MPOTrpaMMbl HE CIEAYET €€ 3aCTaBlATh Iie-
PEPHUCOBBIBATH KAPTUHKY JI0 TOTO, KAaK 3aKOHUMUIIOCH MPEIBIIYITICe PUCOBAHHUE.

[lpoepamma Mandel — nocmaHogka 3ada4u

[Mycte Z = X +iY — Touka KOMILJICKCHOM 00JIaCTH.
PaccmoTpuM mocienoBaTeIbHOCTD, OTMPECIIIEMYI0 UTSPAIlMOHHON TIpoIIe-
nypou
_ 2
Z =72 ,+C

[Iponenaem 3Ty mpouenypy Uit pa3iIuyHbIX 3HaueHui C, U3 001acTH
ReCe (CR_, ;CR_.) ImCe (CI_ ;CI_. )
B namewm ciyuae 3HaueHus C OynyT Opatbcst U3 00JacTu
ReCe (-2.0;1.0) ImCe (-1.2;1.2)
Eciu C=p+ig, T0 nepecueT BEIIECTBEHHOW M MHHMOM COCTaBIIAIOIIEH
IPOU3BOAUTCA 110 (hOpMyTIam
Xen :le _)22 +p Y.=2XY +q
Kaxnomy 3Hauenuto C CONOCTaBUM IBET, 3aBUCAILIHI OT TOTO, 32 CKOJIBKO
UTEpALMI TOUKa yXOAUT B "OECKOHEYHOCTh" (y HAcC B IMPOrpaMMe 3a I'PaHULIbI
OKPY>KHOCTH pajuyca 2). Ecinu 3Toro He nmpoucXoAuT 3a AOCTaTOYHO OOJIbIIOE

yucio maros (NMAX), To mojaraem, 4To 3TO HE NMPOU30UIET HUKOTJA, U TOXKE
KpacHM TOUYKY B 3aJIaHHbBIN LIBET.
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[lpoepamma Mandel — eeHepauyus u Hacmpolika Koda

CrenepupyeM HCXOIHBIH KOJ HIpOrpaMMbl IOCPEJICTBOM MacTepa
AppWizard, noBTOpsisi Te K€ 1Iard U BbIOMpas Te e 3HaYEHUs MapaMeTpoB, YTO
u s nporpammbl WinGreet (3a UCKITIFOUEHHEM MMEHH TpoekTa — Mandel).

CHauvana mepeornpeneianM BUpTyalbHyo QyHkiuio Onldle kmacca mpumo-
KeHHs. OTa (QYHKUIMS BBI3BIBAETCS NEPUOAMYECKU (M3 IVIABHOTO IUKJIa 00pa-
6otku coobmenuii MFC) Bo BpeMst mpoCTOS MPOTPaMMBI.

s aToro B okHe Mactepa ClassWizard otkpoem Bkiiajiky Message Maps
u BeiOepeM kinacc CMandelApp B cniuckax Class name u Object IDs. Boibepem
Onldle B cricke Messages u 1o0aBuM ¢GyHKIu0. OTpelakTUpyeM ee KoJ ciie-
JTYIOIUM 00pa3oM:

BOOL CMandelApp: :OnIdle (LONG 1lCount)
{
// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
CWinApp: :0nIdle(1Count); // 3Bpeckr yBpare return!
CMandelView *PView =
(CMandelView *) ((CFrameWnd *)m pMainWnd) ->GetActiveView() ;
PView->DrawCol () ;
return TRUE;

CHavana ¢yHKIMS BbI3bIBa€T BapuaHT (pyHkiuu Onldle u3 6a3oBoro kiac-
ca JJs BBIINOJIHEHHSI CTAHJIAPTHBIX JACUCTBUH NporpaMMmbl. 3aT€M BbI3OB
CFrameWnd::GetActiveView ucnoiyib3yercs ISl HOJy4YEeHHs yKa3aTelsl Ha 00b-
eKT npejactaBieHus. [lepemennas m pMainWnd kimacca mpuiioKeHUs: COXpaHsi-
eT ajJpec 00beKTa riaaBHOro okHa. Bei3piBaemas nanee gpynkius DrawCol kiac-
ca MpeJICTAaBIICHUS ONMCaHA HUXKE, OHA PUCYET OJMH CTOI0e1 U300pakeHUsl.

Bosspamaemoe @ynkuueit 3nauenne TRUE o3nauaer, uro MFC cnenyet
BBI3bIBATh €€ U jJasiee. B IpOTUBHOM cCilyyae BBI30OBBI ObLIM Obl OTMEHEHBI 10
NOJIyYEHHS IPOrPaMMOI IEPBOT0 COOOIICHHMS.

[Tockonbky GopMUpOBaHUE BCETO M300paKEHHsI 3aHUMAET JI0BOJIBHO MHO-
ro BpEeMEHH, MporpaMma He PUCYET Bce u3o0paxkenue u3 Qynkiuu OnDraw
(a oHa sBisieTcst 00paboTUYMKOM cooOIIeHHs ). B MpoTUBHOM cilydae Ha Bpems
pucoBaHus OblIa OBl 3a0JI0KMpPOBaHA 00pabOTKA BCEX JIPYTUX COOOIIECHUI MpOo-
rpammbl. [ToaTOMY mporpamma pucyeT TOJIbKO OJUH CTOJIOEL BO BPEMSI IIPOCTOS
U cpa3y BO3BpalllaeT yIpaBiIeHHEe, 9YTOObI He OJIOKMpPOBaTh 00pabOTKy cooodiie-
HUIL.

JlobaBuM  HEOOXOJAMMBIE TEPEMEHHBIE H  KOHCTAaHTBI B  KJacc
CMandelView. B ¢aiine MandelView.h:
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class CMandelView : public CView

{

private:
int m Col; // Homep criemyrauero cTonibla IMKCeJen
int m ColMax; // Tlocnemmmz cTonbers
float m CR; // Wcnomesyorcst

float m DCI; // npu MacwrTatMpoBaHVA
float m DCR; // wnsobpaxenms:
int m RowMax; // Tocnepnwusia cTpoka

public:
void DrawCol (); // PucomaHme ouepemHOT'O CTOJNGLA

// OcTaBmascad yacTb OINpeHeJIeHMS KJIacca

B mnauane @aiina peanusamuu kinacca (MandelView.cpp) mno6aBum
CIIEIYIOLIUM KO/

/] ...
#endif

// Habop KOHCTAHT IJIsi [IOCTPOEHMSI MSOOCPAKSHMST :

#define CIMAX 1.2

#define CIMIN -1.2

#define CRMAX 1.0

#define CRMIN -2.0

#define NMAX 128

// WcnomesyeMile uBeTa:

DWORD ColorTable [6] =
{0x0000££f, // xpacmssz
0x00ff00, // BemneHsnt
0x££0000, // cvumz
O0x00ffff, // xemTemi
Oxff£ff00, // GmprsOBLL
0xff00£ff}; // cupeHeBst

//

B xonctpykrope kinacca CMandelView (daiin MandelView.cpp) unuima-
au3upyem nepemennyro m_Col:

CMandelView: :CMandelView ()

{

// TODO: JloBaBbTe KOI KOHCTPYKTOPAa
m Col = 0;

}

JlobaBuM  Takke  OmpeseseHue byukuu  DrawCol (daiin
MandelView.cpp):
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void CMandelView: :DrawCol ()
{

CClientDC ClientDC (this);

float CI;

int ColorVal;

float I;

float ISqr;

float R;

int Row;

float RSqr;

if (m Col >= m ColMax || GetParentFrame ()->IsIconic ())
return;
CI = (float)CIMAX;
for (Row = 0; Row < m RowMax; ++Row)
{
R (float)0.0;
I (float)0.0;
RSgr = (float)0.0;
ISqr = (float)0.0;
ColorVal = 0;
while (ColorVal < NMAX && RSqgr + ISqgr < 4)

{

++ColorVal;

RSqr R * R;

ISgr = I * I;

I *= R;

I +=1+ CI;

R RSQr - ISqQr + m CR;

}

ClientDC.SetPixelV (m Col, Row, ColorTable[ColorVal%6]) ;
CI -= m DCI;

}

m Col++;

m CR += m DCR;

}

®yukuus DrawCol pucyer ouepenHol cTondel MUKcene, MpOoJBUIasCh
cieBa HampaBo. Jlyisg 3akpacku MHKcens Hcmonb3yercs ¢GyHkius SetPixelV.
Oynkuua DrawCol cpa3y Bo3BpallaeT yrnpaBji€HUE, €CIU ITaBHOE OKHO MUHHU-
MuzupoBaHo (Bei3oB CWnd::Islconic Bo3Bpaiaer TRUE). Anpec o0bekTa rias-
HOTO OKHa Juisi BbI3oBa Islconic  mosydaercss BBI30OBOM  (DYHKIHH
GetParentFrame.

Tenepr nobGaBum o006paboTumk coobmenuss WM _SIZE. B okne macrtepa
ClassWizard otkpoem Bkinaaky Message Maps u Beioepem kitacc CMandelView
B crickax Class name u Object IDs. Betoepem WM _SIZE B ciucke Messages u
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no0aBuM 00padoTuMK (MMl 10 yMoadaHuio — OnSize). OTpenakTupyem ee Koj
CIeAYyIOIUM 00pa3oMm:

void CMandelView: :0OnSize (UINT nType, int cx, int cy)
{
CView: :OnSize (nType, CX, CY);
// TODO: JIoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
if (ex <=1 || ey <= 1) // npemoTspaTuM hejieHMe Ha HOJb
return;
m ColMax = cx; // Texyupe pasMepsl OKHA MpPeACTaBJICHMsT
m RowMax = cy; // B emmumiax yCTpoMCTBa (mmMKcessix)
m DCR = (float) ((CRMAX - CRMIN) / (m ColMax-1));
m DCI = (float) ((CIMAX - CIMIN) / (m RowMax-1));

[Tocne Bb3OoBa PyHKIMU ONSize OKHO MPEACTaBICHUS OUMINACTCS, a JJis
nepepucoBKH BbI3biBaeTcs GyHKUIUs OnDraw. OHa ke BBI3bIBAETCS U MPU HEOO-
XOJIMMOCTH TIEPEPUCOBKH MO 0001 npyroil npuunHe. Ham Bapuant QyHkmun
OnDraw He pUCyeT HMYETrO — OH IPOCTO YCTAHABIMBACT 3HAUYCHHUE TEKYLIEro
cTonbna B Houb. yToObl (yHkums Onldle nauana pucoBanue cHaudana. Kox

dbyukiuu OnDraw:
void CMandelView: :OnDraw (CDC* pDC)

{

CMandelDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;
// TODO: JIoGaBbTe KOI OTOOpaXeHMs COOCTBEHHBIX IAaHHBIX

m Col = 0;
m CR = (float)CRMIN;

B 3aBepuienue pa®oTel Haj mporpaMMoit Jo0aBuM B pyHKIMIO Initinstance
(daitn Mandel.cpp) Be13oB pynkiuu SetWindowText nns dopmupoBanus 3aro-
JIOBKA MPOrpaMMBl:

/]
m_pMainWnd->UpdateWindow () ;

m pMainWnd->SetWindowText ("Mandelbrot Demo") ;
return TRUE;

}

15.5. dyHKYuU pucoeaHus - YneHbl Knacca CDC
lpsimbie nuHuu

Huxe npuBeneHbl TPOTOTUIIBI OCHOBHBIX (DYHKLHMA, UCHOJIb3YEMbIX IS
PUCOBAHUS NPSAMBIX JIMHUM:
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// CHOBMHYTH TEKylIyl I'pabruecKyil MTOZMLIVIO.
// BO3BpamaeTcs MPEeXHSS TOSULIMA .

CPoint MoveTo( int x, int vy );

CPoint MoveTo( POINT point ) ;

// TpoBeCcTr JIMHMIO B TOUKYy. Bosppamaer TRUE, ecim HapuCcOBaHa
BOOL LineTo( int x, int vy );
BOOL LineTo( POINT point );

// MpoBectu JjioMaHyio. BosepamaeT TRUE B ciiydae ycrexa
BOOL Polyline( LPPOINT lpPoints, int nCount ) ;

[lepsiit apryment ¢ynkiuu Polyline 3amaet ykasaTenb Ha MacCUB M3 dJie-
MeHTOB Tuia POINT, BTopoi — konu4ecTBO To4YeK. B oTinmume OoT nepBhIX ABYX
¢ynxmuii Polyline He u3MeHseT 3Ha4eHHsI TeKyIIel rpa@uuecKoi MO3HUIIHH.

PezaynisipHble Kpuebie — Oyea

CerMeHThI SJUTUIICOB PUCYIOT ¢ oMolsio ¢pyHkuu CDC::Arc:
BOOL Arc

( int x1, int vy1, // JIEBBIT BEPXHMI yTOJI MPSAMOYIT'OJIbLHMKA
int x2, int y2, // TpaBBll HWKHMI yTOJI MPSMOYI'OJIbLHMKA
int x3, int y3, // HayvasjbHas TodKa IyIu
int x4, int y4 ); // KOHeuHas TOUYKa OyIU

// IOpyroi BapuaHT
BOOL Arc( LPCRECT lpRect, POINT ptStart, POINT ptEnd ) ;

(x4, y4)

(x1, y1)

(x3,y3)

- (x2,y2)

PeezynsipHble Kpusble — Kpueasi besbe

Kpussie bespe (TpeTbero mopsiika) pHCYIOT C TMOMOIIBIO (PyHKIHUU
CDC::PolyBezier:

BOOL PolyBezier
( const POINT* lpPoints, // ykasarTesb Ha MACCHUB TOUEK
int nCount ) ; // KOJIMUeCcTBO TOYEK
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POINT m apt [10];

Huxe npuBonutes pparMeHT nporpaMmsl, pucyrolleid KpuByto besbe, co-
CTOSIIIYIO U3 TpeX (pparmMeHTOB (cienoBaTenbHO, Tpedyercs 10 Touek). Onuca-
HUE MACCHUBA:

3anojIHEeHHEe MacCUBa;

m_apt [0] .
m apt [1].
m apt [2] .
m apt [3].
m_apt [4] .
m apt [5] .
m apt [6] .
m apt [7] .
m apt [8] .
m apt [9] .

XXX X X XN XN XN

X

200;

= 200;
= 375;
= 480;
= 590;
= 465;
= 335;
= 205;
= 115;

100;

m apt [0] .y = 420;
m apt [1] .y = 200;
m apt [2] .y = 320;
m apt [3] .y = 310;
m apt [4] .y = 350;
m apt [5] .y = 200;
m apt [6] .y = 150;
m apt[7] .y = 100;
m apt [8] .y = 150;
m apt [9] .y = 175;

CoOCcTBEHHO pUCOBaHUE:

volid CMainWnd: :DoBezier ()

{

}

CClientDC dc(this) ;
0; 1 < 10; i++) // HapucoBaTb KOHTPOJILHEIE TOUKM

for (int i
dc.Ellipse(m apt[i] .x - 4, m apt[i].y - 4,

m apt[i] .x + 4, m apt[i].y + 4);

// CosmaTh HOBHE IIEPbS

CPen penBlue, penRed;

penBlue.CreatePen (PS DASH, 1, crBlue);

penRed.CreatePen (PS SOLID, 2, crRed);

// BeiOpaTh HOBOE IepO B KOHTEKCT YCTPOMCTBA, COXPaHUB CTapOe

CPen* ppenOld = dc.SelectObject (&penBlue) ;

// COemMHMTL KOHTPOJIbHEE TOUKM CHMHVMA JIMHMUSAMA

dc.Polyline(m apt, 10);

// HapucoBaTb KPUBYK Be3be KPAaCHBM [I€POM

dc.SelectObject (&penRed) ;

dc.PolyBezier (m apt, 10);

// BOCCTAaHOBUTL MPEXHEE IIepO

dc.SelectObject (ppenOld) ;

PesynbpTaT mpencraBiieH Ha pUCyHKEe (CHHUE JTMHUU W300paKEHBI TyHKTH-
poMm). OOpaTtuTe BHUMaHHE, YTO B TOUKE 6 KpuBas I1agKas, a B TOUKE 3 — HET.
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i Interactive MFC Bezier Curve 1[

m_apt[0]

Pexxum pucosaHusi nuHuUU, pexxum ¢gpoHa

Kpome cTusisi, TONIIMHBL U 1[BETa JIUHUM, ONpeNeIsieMbIX YCTAHOBKAMH Iie-
pa, pe3yiabTaT pUCOBAHMS 3aBUCUT TAKXKE€ OT TEKYILETO pexcuma puco8anus, Ko-
TOPBIM OMUCHIBAET CIIOCOO KOMOMHMPOBAHMSI IIBETAa Mepa C TEKYIIUM LIBETOM
aucmies. MI3MeHuTh pexum MOXHO BbI30BoM (pyHkunu SetRop2 knacca CDC:

int SetRop2 (int nDrawMode) ;

HawnbGonee wacto ucnonb3yembie peKuMbI (13 16 BO3MOKHBIX) TIepedncIie-
HBI B CJIEAYIONICH TabuIle:

3navyenne nDrawMode [BeT KaKA0r0 MUKCEJIsl PUCYeMOil JIUHUU
RC_COPYPEN (no ymonuanuto) | LiBet nepa

RC NOTCOPYPEN HNuBepcHblil 1BETY nepa

R2 NOT WuBepcHbiii niBeTy Qona

R2 BLACK YepHnblii

R2 WHITE benbiit

R2 NOP He uzmensiercs
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IIpu pucoBaHuU NMPEPHIBUCTHIX JIMHUMN LBET, UCIIOJIb3YEMbIN JJI 3aKpalln-
BaHUS NMPOMEXKYTKOB, 3aBUCHUT OT TeKyulero pexxuma gona (CDC::SetBkMode)
u ero nsera (CDC:SetBkColor). Eciu 3agan pexum OPAQUE, mpomnycku
3akpamuBaroTcsa 1BeToM ¢oHa, eciiu TRANSPARENT — He 3akpamumBarorcs
BOBCE.

PucoeaHue 3aMKHymbIx fIUHUU

Oyukuu kinacca CDC, mo3Bossioniue pucoBath (UIypbl C 3aMKHYTHIM
KOHTYpPOM:

Rectangle — npssMoyTOIbHUK

RoundRect — 3akpyrieHHbIN TPSIMOYTOJIBHHUK
Ellipse — amumc

Chord — cermeHnT

Pie — cexTop

Polygon — MHOrOyroibHuK

Janee npuBoasTcs npoToTurbl QyHKUUA. MIMEOTCsS Takke albTepHATUB-
HbIE IIPOTOTHIIBI, IJI€ BMECTO OTHAEIBHBIX KOOPAMHAT B KAa4eCTBE apryMEHTOB
UCTIOJIB3YIOTCS CTPYKTYPBI, 33JaI0LT1e TOYKH H/HIIN IPSIMOYTOJIbHUKH.

BOOL Rectangle
( int x1, int vy1, // JeBBI BEPXHMI yTOJI MPAMOYT'OJIEHUKA
int x2, int y2 ); // TIPaBBIA HVKHVA yT'OJI MPSAMOYT'OJIEHUKA

BOOL RoundRect

( int x1, int vy1, // TeBBM BEPXHMI yTOJI MPSAMOYT'OJIEHMUKA
int x2, int y2, // TIPaBBEI HVKHVIA YT'OJI MPSAMOYT'OJIBHMUKA
int x3, int y3 ); // pasMep BakpyIVISiMX 3JUTAICOB

BOOL Ellipse

( int x1, int y1, // JIEBLII BEPXHMIA YT'OJI
// OTPaHMUMBAKIIETO IPAMOYTOJIbHMKA
int x2, int y2 ); // TIPaBbli HVDKHIMIA YT'OJI

// OTpaHMUMBAIIETO MPAMOYT'OJIBHMKA

BOOL Chord
( int x1, int vy1, // TIEeBBEII BEPXHVIA yTOJI
// OTpPaHMUMBAIIETO MNPAMOYTOJIBHMKA
int x2, int y2, // TIPaBBEIA HVDKHVIA YTOJI
// OTPaHMUMBAIIETO MNPAMOYTOJIbHMKA
int x3, int y3, // HauvasibHAg TOUKAa XOPIEL

int x4, int v4 ); // KOHeUHas TOouKa XOPIEI
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PesynbTaT BhI30Ba pyHKIMu Chord npencTaBieH Ha CIEAYIONIEM PUCYHKE.

4, y4
o, y1y DN

(x3,y3)

BOOL Pie
( int x1, int v1, // JIeBLII BEPXHMIA yT'OJI
// OTPaHMUMBAIIIETO IPSAMOYI'OJIbLHMKA
int x2, int y2, // TIPaBBIT HWKHVIA YT'OJI
// OTPaHUUMBAIMETO MNPAMOYI'OJILHUKA
int x3, int y3, // HauvaslbHasg TOUKa CEeKTOopa
int x4, int v4 ); // KOHeUHas TOUKa CEeKTOopa

Pe3ynbraT BbI30Ba (hyHKIMH Pie npeacTaBieH Ha pUCYyHKE.

(x4, y4) |

(x1, y1)

(x3,y3)

'+ (x2,y2)

BOOL Polygon
( LPPOINT lpPoints, // Maccue TOueK (BeplUlMHE)
int nCount ) ; // VX KOJMUeCTBO

Lpyaue pyHKUUU pucosaHusi

B Tabnuiie mepeunciaeHo eme HECKOIbKO YacTO MCIOJIb3yeMbIX (DYHKITUI
pucoBanus u3 knacca CDC.
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DOyHKIUA Haznauenwne

Pucyer rpannny npsamMoyrosbHuKa IyHKTUPHOW JINHUEN
I[BETOM, WHBEPCHBIM LIBETY 3KpaHa, 0e3 3aJUBKHU BHYT-

DrawFocusRect o
peHHeit obnactu. [IoBTOpHOE pHUCOBaHUE C TEMU K€ Ta-
paMeTpaMu yJalseT TPaHully.

Drawlcon Pucyer 3na4oxk.

3anonHseT 00J1acTh, OTPAHUYCHHYIO 33JaHHBIM IIBETOM,
ExtFloodFill WCIOJIb3Ysl TEKYILLYIO KUCTh. MOYHO 3aKpacuTh B TOM
quciie 00J1aCTh, yorce 3anoaHeHHy10 IBETOM IPAHUIIBL.

3anoaHsAeT MpPSAMOYTOIbHYIO 00JIaCTh, MCIOJB3YS YKa-

FillRect
3aHHYIO KHCTh, 0€3 PUCOBAHUS TPAHMUII.
FloodFill 3anoJiHsIeT 00J1aCTh, OTPAHUYCHHYIO 3aJaHHBIM IIBETOM,
HCTIOJIB3YS TEKYIIYIO KHACTb.
Pucyer npsMoyrojgpHy0 IpaHu HUCIIOJIL3YS VKa3aH-
FrameRect y P Y YIo Tpatiy, N Ay
HYIO KHCTh, 0€3 3aMOJTHEHUS BHYTPEHHEH 001acTH.
InvertRect HMHBepTUpYEeT UBET BHYTPHU IPSIMOYTOJIBHON 001aCTH.
Pucyer durypsl, cocrosamnime n3 KOMOMHALIANA TIPIMBIX U
PolyDraw yer urypel, m LUK 1Ip

KPUBBIX JIMHUN (CErMEHTOB MPSMBIX U KpUBBIX be3be).

15.6. Npumep — npoepamma MiniDraw

B kauecTBe mpumepa UCIOJIb30BAHUSI PACCMOTPEHHBIX CPEACTB MbI MIPUBE-
JeM ouepeqiHyto Bepcuto nporpammMbl MiniDraw. I1ockonbKy MOTHOE ONMUCaHKE
JIOBOJILHO OOBEMHO, MBI OTPaHUYUMCSI PACCMOTPEHHEM OCHOBHBIX HW3MEHEHHI
[0 CPaBHEHUIO C paHee pa3zpabotaHHOU Bepcuei (B TeMe "llepemeriaembie mna-
HEJIU U CTPOKHU COCTOSIHUA").

M3meHeHuUs1 8 UHMepgbelce

Bmecto nyHkTa rinaBHoro meHto Lines BBeaeH myHKT Options ¢ AByMs
nonnyaktamu Color u Line Thickness (o6a Pop-up). [lepBslii cixy uT 1151 BBI-
30Ba BCIUIBIBAIOIIETO MEHIO ISl BHIOOpA I[BETA, BTOPOI — TAKOTO K€ MEHIO JIS
BBIOOpA TONIIMHBI TUHUU. YHUTATENSIM TIpeAsiaraeTcsi CaMoCTOSITENIbHO MOIU(U-
MPOBATh MEHIO MPOrPaMMBbI, a TaKXKe C03/1aTh (PYHKIUU-00pabOTUnKH (ompe-
JETUBIINCH C TEM, KaKOMY KJAcCy OHHU JOJDKHBI MPUHAJIEKATh). DyHKIINU
00pa0OTYMKKU JIOJDKHBI OBITH CO3J@aHbl Kak i 00paboOTKu COOOIIECHUS
COMMAND, tak u gys coodmenust UPDATE COMMAND UL

Taxxe crnemyer 3aBecTH UYJICHBI-IEPEMEHHBIE B 3TOM KJacce AJis 3aloMu-
HaHUS TEKYIIETo LBeTa U UACHTHU(PUKATOPA COOTBETCTBYIOUIETO MYHKTa BCILIbI-
Baroriero MeHro Color (Jy1s TOJMIIMHBI TMHUAN 3TO YK€ ObLIO C/IeTIaHO0).

[TpumepHbiii Ko HYyHKIHMIT-00paOOTINKOB MPUBEICH HIKE.
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void CMiniDrawApp: :0OnColorBlack ()

{

m CurrentColor = RGB (0,0,0);
m IdxColorCmd = ID COLOR BLACK;

}

void CMiniDrawApp: :OnUpdateColorBlack (CCmdUI* pCmdUTI)

{
}

pCmdUI->SetCheck (m IdxColorCmd==ID COLOR BLACK ? 1

void CMiniDrawApp: :OnColorCustom()

{

0);

CColorDialog ColorDialog; // Imamor BmiGopa LBeTa (CTaHfg.)
== IDOK)

if (ColorDialog.DoModal ()

{

m CurrentColor = ColorDialog.GetColor () ;
m IdxColorCmd = ID COLOR CUSTOM;

}
}

void CMiniDrawApp: :OnUpdateColorCustom (CCmdUI* pCmdUT)

{

pCmdUI->SetCheck (m IdxColorCmd==ID COLOR CUSTOM ? 1 : 0);

}

OnpederneHue Knaccoes 0515 chuzyp

B mpenpiaymen Bepcun
IPOrpaMMbl, PUCOBABLIEH TOJIb-
KO JIMHUM, ObUI ompejeseH
knacc CLine ayig XpaHeHUsl WH-
dbopmanuu 0 eTMHCTBEHHOM HC-
IOJIb3YEMOM THIIE H300pakae-
Mol ¢urypsl. IToCKOJIBKY MBI
HaMEpeBaeMcsl ~ OpraHU30BaTh
XpaHEHHE B IaMATH, 3allUCh U
yTeHue u3 (Qaila U pucoBaHUe
pa3HbIX THUIIOB OOBEKTOB, pa-
3YMHO BBICTPOUTb HEPAPXUIO
KJIACCOB, KaK A3TO IOKa3aHO Ha
TarpaMMe.

CooTBeTcTBEHHO, B (haiiie
MiniDrawDoc.h BmMecTo omnuca-
Hus kiacca CLine nosiBUTCA
ONMCAaHUE BCEX KIACCOB, OTO-
OpaX€HHBIX HA  JMarpamme
crpaBa. GparMeHThI 3TOro0 Koaa
IIPUBEICHBI HUXKE.

CObject l
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CLine
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CRectFill

CRectRoundFill
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class CFigure : public CObject
{
protected:
COLORREF m Color;
DWORD m X1, m Y1, m X2, m Y2;
CFigure () {}
DECLARE SERIAL (CFigure)
public:
virtual void Draw (CDC *PDC) {}
CRect GetDimRect ();
virtual void Serialize (CArchive& ar);
}i
class CLine : public CFigure
{
protected:
DWORD m Thickness;
CLine () {}
DECLARE SERIAL (CLine)
public:
CLine (int X1, int Y1, int X2, int Y2,
COLORREF Color, int Thickness);
virtual void Draw (CDC *PDC) ;
virtual void Serialize (CArchive& ar);

}i

OnpederieHue knaccoes 05151 huayp — KOMMeHmapuu

JI1st moposKIaeMbIX KJIaccoB (PUTYP y HAC MCIOJIb3YyeTCs 0a30BBIN Kilacc
CFigure, mopoxaeHHsbIi B cBoto ouepenb oT CObject. Kitace CFigure comepxur
nepeMeHHble U (DYHKIUU, UCTIONb3yeMble sl 6cex PUryp, a MOPOXKIACHHBIE OT
HEro KJIACChl — MepEeMEHHbIE U (DYHKIMHU, UCTIOJIb3YEMbIE I (DUTYPhl KOHKPET-
HOT'O THUIIA.

Tak, kiacc CFigure cofepKUT nepeMeHHbIe IJi XpaHEHUs KOOPJUHAT Or-
PaHUYMBAIOIIETO MPSMOYTOJBHUKA W ILIBETAa BCeX (QUTYp. A MEPEMEHHYIO s
XpaHEHMs TOJILMHBI JJUHUU COJEPKAT TOJIBKO KJIACCHI, COOTBETCTBYIOIIUE JIU-
HUSIM U He3akpalieHHbIM (urypam. CFigure npenocrtasisieT QyHKUMIO AJi I0-
Jy4eHHs OTpaHUYMBaloOIIero npsimoyroibHuka (GetDimRect).

Kinacc CFigure Takxke COIEpXUT BUPTyalnbHYyI (yHKIUIO Serialize nns
YTEHHs C JUCKA U 3alliCU Ha AUcK uHpopmaiuu o ¢urype. [IponsBoausie kiac-
CBI, COJIEp>Kalllie JOTIOJHUTEIbHBIC JIaHHbBIC, JOJHKHBI MMETh COOCTBEHHYIO
(GYHKIHIO cepramu3aiiy JJIs 3alUCH/YTeHUS dTUX JIaHHBIX.

3ameuanue. Kiaccel, CIONB3YIONIUE CEPUATTU3AIINIO, B CBOEM (aiiie om-
penenenuns 1oskHbI conepxkarb makpoc DECLARE SERIAL, a B ¢aiine peanu-
3auuu — Mmakpoc IMPLEMENT SERIAL.
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Knacc CFigure comepxxut BupTyanbHylo ¢yHkuuio Draw. Hamuuue storo
OnpeeeHUs] — a OHa OMpeJIeieHa KaK MycTasi — MO3BOJISET MPOorpaMMe HUCIOb-
30BaTh €IMHCTBEHHBIN yka3arenb kiacca CFigure nns Bei3oBa pyHkiuu Draw
MPUMEHUTENIBHO K (urype mobdoro tuma. Peanuzanuio JaHHBIX (QYHKIHUHA CTY-
JIEHTaM TMpeJUIaraeTcs M3y4YUTh CaMOCTOSITENIBHO MO NPEIJI0KEHHOMY UM UC-
XOJTHOMY KOy .

Lpyaue moougukauyuu rnpoepammel

Ina knacca CMiniDrawDoc:

Bmecto MaccuBa m_LineArray u  ¢ynkuuit  AddLine, GetlLine,
GetNumLines BBenen maccuB m_FigArray u dbyukiuun AddFigure, GetFigure,
GetNumFig cootrBeTcTBeHHO. COOTBETCTBYIOIIMIA KOJI JOCTATOYHO OYEBUICH.

Jlna knacca CMiniDrawView:

B onucanuu no6asnena nepemenHas m_PenDotted mist mepa, ucmnomns3ye-
MOTO JIJIsi PUCOBAaHMS MMyHKTHPHON paMKHU B MPOIECCE 3aaHus TIOJOXKEeHHS Pu-
rypel Mbimbio (dragging) B ¢yakiuu OnMouseMove. [l u3mMeHeHUs Buia
ITOM BpEeMEHHOH (UTYpHI OHA CHaYajla IPOPUCOBBIBACTCS MOBTOPHO JJISl YHUY-
TOKEHUSI CTaporo n3odpaxkeHus (ucmonb3yercs pexkum R2 NOT), a 3aTtem BbI-
BOJMTCS YK€ C HOBBIM IOJIOKEHUEM (MJIM pa3MepaMM ) — CMOTPH UCXOIHBIN KOI.

Nzmenen xoxa ¢ynkiuu OnLButtonUp. Ilocne onpenenenust tumna Gurypsl
(o 3Hauenuto nepemenHort m_CurrentTool kiacca npuioxeHus) MPOU3BOIUT-
Csl OKOHYATeJIbHAsl MPOPUCOBKA (PUIYypbI, 3aTEM CO3HAETCS COOTBETCTBYIOIIMIA
00BbeKT u gobasnseTcs B MmaccuB m_FigArray kiiacca 1OKyMeHTa.

B xoxe ¢bynkuuu OnDraw M3MEHEHO HECKOJIbKO CTPOK, CBSI3AHHBIX C M3-
MEHEHHUSIMHU B cocTaBe (pyHkiui kiracca CMiniDrawDoc.

bonee neranbHO M3yuuTh pabOTy MpPOTpaMMBbI CTYJEHTaM IIpeajaraercs
CaMOCTOATEJIBHO 10 MPEMIOKEHHOMY UM UCXOTHOMY KOJY.
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Tema 16. PacTtpoBble n3obpaxeHus n OUToBbIe
onepauum

16.1. Co30aHue pacmposbix uzobpaxxeHuu

bubnuorexka MFC nnst ynpaBieHus: pacTpOBbIMH M300pa’KEHUSIMH COJIEp-
#UT Knace CBitmap. [loaTromy npu uX co3gaHuM MEPBBIM JIEJIOM CIEIYET CO3-
JaTh K3EMIULIp 3Toro kjacca. OOBIYHO OH OOBSIBIISIETCA KaK EPEMEHHas-4JIeH
OJIHOT'O U3 IVIaBHBIX KJIACCOB IIPOIPAMMBI, HAIIPUMED, K1acca IIPEACTaBICHMUS.

[Tocne 3TOro HEOOXOAMMO BBI3BATH COOTBETCTBYIOLIUE (DYHKLUU STOTO
KJjlacca Ui MHULMAIW3aluud o0bekTa. Mbl moapoOHO pacCMOTPHUM J[Ba BapuaH-
T4, @ UMEHHO:

e Bb30B (yHKuMu LoadBitmap ans 3arpy3kud M300pakeHUs U3 PECypCcoB
MIPOTPAMMBI;

e  Bb30B QyHKMH CreateCompatibleBitmap s co3gaHus mycToro pacTpo-
BOT'0 M300paskeHUs 17151 ero (GOPMHUPOBAHUSI IPU BBITIOJIHEHUH ITPOTPAMMBI.

e  Kpome 3TUX JABYX METOJOB UMEETCS TAK)XKE A APYTHX, B YACTHOCTHU:

e  (¢yukuusa CBitmap::LoadOEMBIitmap ans 3arpy3ku HNpeaonpeaeIeHHOIO
pacTpoBOTro n3o0paxenus, npeaocrapisemoro Windows;

e  (¢yuknusa CBitmap::CreateBitmap ais co3ganus pacTpoBOro U300paxeHus
C 3aJJlaHHBIMH ITApaMeTpaMu JJI BBIBOJIa HA KOHKPETHOE YCTPOUCTBO;

° dbyukus CGdiObject::Attach mins MHHUNMANIH3aHK 00BEKTA JECKPHUIITOPA
pactpoBoro m3oopaxxenus Windows. Kiacc CGdiObject siasiercst 6a3o-
BBIM J1s1 Kitacca CBitmap.

3aespy3ka pacmpogozo u3obpaxxeHusl U3 pecypcos

Jl1st co3ganus U peAaKTUPOBaHUS U300paXKEHHM C KOJIMYECTBOM IIBETOB HE
0osee 256 MOXKHO BOCIOJIb30BATHCSI BCTPOCHHBIM TI'paUUECKUM PEIaKTOPOM
cpenbl Developer Studio. [[nst aTOoro MoxHO, HanmpuMep, BBI3BaTh PEIAKTOP pe-
cypcoB (Ctrl+R) u BeiOpaTs THI pecypca Bitmap.

PactpoBoe m3obpakenne, pa3paboTaHHOE ¢ MOMOIIBIO JIFOOOro Trpadude-
CKOTO PeIaKTOpa, MOXHO TaK)Ke BKIIFOUHTH B PECYpPCHI MPOTPAMMEBI U 3aTE€M 3a-
rpy3uTh nocpeactsoM ¢ynkiuu LoadBitmap. Jlanabiil MeToa pa3yMHO IpHMe-
HATH JIJIS1 CO3JJaHUSI OTHOCUTEIIBHO CJIOKHBIX pUCYHKOB. COOTBETCTBYIOIIHMA KO/
BBITJISTUT IPUMEPHO TaK:

// Orpenernenve Kjlacca MPelCTaBJIEHNUS
class CProgView : public CView
{
/] ...

CBitmap m Bitmap;

void LoadBitmapImage () ;
//
bi
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// Pearmsauma kjacca IpencTaBJIEHMS
class CProgView: : LoadBitmapImage ()

{
/]
m Bitmap.LoadBitmap (IDB BITMAP1) ;

/] ...
}

Co30aHue pacmposoeo u3obpaxkeHus ¢ UCrosib308aHUEM
yHKUUU pucosaHusi

AJNbTEpHATUBHBIM CIIOCOOOM CO3/1aHUS PUCYHKA SIBJIICTCS WHULIMATU3ALMS
yCTOrO0 PacTPOBOr0 HU300paKEHHUS M MCIHOJIb30BaHUE (YHKIMI pHUCOBAHMS
MFC. [Ins 3Toro He06X0AUMO BBIOIHUTH CIEIYIOLIUE ACHCTBUS:

e  VHunmanusupoBaTh IyCTOE PaCTPOBOE U300paKeHUE.

e  Coznath OOBEKT MaMAITH KOHTEKCTa yCTPOMCTRA.

e  BpiOpaTh pacTpoBoe H300paxeHUEe B O0BEKTE MAMITH KOHTEKCTa YCTPOii-
CTBa.

e  Hapucosare TpeGyemoe uzoOpakeHue, BbI3bIBasg (yHKuuu kinacca CDC
JUIs 00BEKTa aMATU KOHTEKCTA yCTPOICTBa.

JlJis MHUINHAATU3aldyd IyCTOTO PAacTPOBOTO HM300paKEHUs HCIONIb3yeTCs
dbynkuus CreateCompatibleBitmap. Hampumep:

// Onpenmenenve Kjlacca NpeICTaBJICHMA
class CProgView : public CView
/] ...
CBitmap m Bitmap;
void DrawBitmapImage () ;
//

// Pearmsauma kJjacca IpencTabBJIeHNUS

class CProgView: :DrawBitmapImage ()
// CosmaHve oOBeKTa KOHTEKCTA YCTPOMCTBA OKHA IMPeICTaBJICHMS
CClientDC ClientDC (this);
m Bitmap.CreateCompatibleBitmap (&ClientDC, 32, 32);

//
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Aprymentamu ¢ynkuuu CreateCompatibleBitmap siBisitorcs agpec 00b-
eKTa KOHTEKCTa yCTPOMCTBa, a TaKXKe IUPHHA U BhICOTA M300pakeHus (B MHK-
censx).

Co3naBaemMoe M300paKEHUE CO8MECUMO C YCTPOHUCTBOM, COOTBETCTBYIO-
UM 00BEKTY. DTOT TEPMHUH O3HA4YaeT, yTo uHpopMalus 00 uzodpaxeHun Oy-
JIeT CTPYKTYpHpOBaHa CIIOCOOOM, MOJTOOHBIM CIOCO0Y CTPYKTYPUPOBAHUS JTaH-
HBIX CAMHM YCTPOMCTBOM, H, CJIEIOBATEIBHO, OyIeT IepeaBaThCsi OBICTPO.

[Ipexxne, yeM BbI3BIBATh (DYHKIIUUA PUCOBAHUSA, HEOOXOAUMO CO31aTh 00B-
eKT KOHTEKCTa yCTPONCTBA, CBSA3AHHBINA C M300paKeHUEM, CO3AaHHBIM (DYHKIIH-
eit CreateCompatibleBitmap. DToT 00BEKT Ha3bBIBACTCS 0OBLEKMOM NAMSMU
Kowmekcma ycmpoticmea. JIns ero co3gaHusi Tpedyercsi cHayajga oObSIBUTH JK-
semruisap kiacca CDC, a 3aTeM BBI3BaTh (QYHKITHIO 3TOTO KJlacca:

//

CDC MemDC; // OOBEKT MaMaTu KOHTEKCTa YCTPOMCTBA
m Bitmap.CreateCompatibleBitmap (&ClientDC, 32, 32);
MemDC . CreateCompatibleDC (&ClientDC) ;

//

B pesynbrare 3THX IEWCTBHI pacTpoBoe H300pakeHHE U OOBEKT MaMsITH
KOHTEKCTa yCTPOMCTBA, UCHOJb3YEMbIN JIsl AOCTyNa K M300pa)kKeHUI0, OKa3bl-
BaIOTCSI COBMECTUMBI C OJIHUM YCTPOMCTBOM (B HAIIEM CIIy4ae C IKPAHOM).

3ameuanue. [Ipu Br3oBe Qynkiuu CreateCompatibleDC ¢ aprymeHTOM
NULL cooTBeTcTBYIOMNNA O0BEKT MaMsATH KOHTEKCTA YCTPOWCTBA WHUITUATN3U-
pyercs.

3atem ciemyeT BbI3BaTh QyHKIMIO SelectObject kimacca CDC, 4T00bBI BBI-
OpaTh 0OBEKT PaCTPOBOTO M300PAKECHUSI B OOBEKTE MAMAITH KOHTEKCTa YCTPO-
ctBa. I TOMBKO mMOcCe ATOTO MOKHO BBI3BIBATH (DYHKITMM PUCOBAHUS Kiiacca
CDC.

Jlanee npuBOaUTCS MPUMEP KOJA, OCYLIECTBISIOLIErO BCE OMUCAHHBIE JIEH-
CTBUSL.

lMpumep co3d0aHusi pacmposo2o U306paKeHuUsi ¢
ucronb3o08aHueM yHKUUL puco8aHust

// Pearmszauua KJjacca IpencTabBJIeHMUS
class CProgView: :DrawBitmapImage ()
{
// Cosmanve OOBEKTa KOHTEKCTAa YCTPOMCTBA OKHA IIPEeICTaBJICHMS
CClientDC ClientDC (this);
CDC MemDC; // OOBeKT HaMaTM KOHTEKCTa YCTPOMCTBAa
// VHMLIMammsaumsa IyCcToro PAacTPOBOTO M300PaXeHM
m Bitmap.CreateCompatibleBitmap (&ClientDC, 32, 32);
// VHnimammsaumsa ofbeKTa MaMaTy KOHTeKCTa ycTporcTBa (KY)
MemDC.CreateCompatibleDC (&ClientDC) ;
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// Tlepemaua oOBekTa M300pPaxeHrs B OOBEKT MHaMaTu KY
MemDC. SelectObject (&m Bitmap) ;

// PucoBaHue 6esyioro GoHa

MemDC.PatBlt (0, 0, 32, 32, WHITENESS) ;

// PucoBaHue Kpyra

MemDC.Ellipse (2, 2, 30, 30);

// BBISOB IpPyIMx OYHKLVIA PHCOBAHMUS

}

OmobpakeHue pacmpoeozo u3obpaxeHusi

bubnuoreka MFC u cpencrea Win32 API He coxepkar yHKIIUH, KOTO-
PYIO MOKHO ObUIO OBI MPOCTO BBI3BATH ISl OTOOPAKEHUSI PaCTPOBOTO M300pa-
KEeHUs Ha ycTpoiicTBe. [loaToMy MBI CO31a1M /1J1s1 3TOM 11€7TM CBOIO (DYHKITHIO:

void DisplayBitmap (CDC *PDC, CBitmap *PBitmap, int X, int Y)
{
BITMAP BM; // CTpykTypa IS ONMCAHUS M30OPaXeHMS
CDC MemDC; // OBBEKT HaMaTM KOHTEKCTa yCTPOMCTBA
MemDC.CreateCompatibleDC (NULL) ;
MemDC.SelectObject (PBitmap) ;
PBitmap->GetObject (sizeof (BM), &BM) ;
PDC->BitBlt
(X, // Jorvueckas Topu3. KOOPIVHATA IIPVEMHMKA
Y, // Jormueckas BepT. KOOPIMHATA IIPUEMHMKA

BM.bmWidth, // IMpuHa nepeMemaeMoro 6joka (B Jor. en.)
BM.bmHeight, // BricoTa nepememaemoro 6joka (B Jior. en.)
&MemDC, // KY mcTouHMKa IS IpadrueCKMxX OaHHBIX

0, // Jor. ropus. KOOpIMHATa OJIOKa BHYTPM MCTOUHMKA

0, // Jlor. BepT. KOOpIMHATA OJIOKA BHYTPM MUCTOUHMKA
SRCCOPY) ; // Kom Tumna nepeMeleHms

[TepBolit mapameTp MpUBENEHHON BbIlIe GYHKIIUH COACPIKHUT aapec 0ObeK-
Ta KOHTEKCTa YCTPOWCTBA ISl BBIBOJA PACTPOBOIO M300paKEHUs, aapec KOTO-
pOro 3a7aeTcs BTOPHIM MapaMeTpoM. DTOT OOBEKT PacTPOBOTO HM300paKEHUS
HEOOXO0JMMO WHUIIMATH3UPOBATH, UCTIOJIB3YS OJIMH U3 CIIOCOOOB (cosmMecmumbvlx
¢ 9KpaHom), onucaHHBIX Hike. [locnexanue nBa mapaMerpa 3aJar0T TOPU30H-
TaJBHYIO U BEPTUKAIHHYIO KOOPJAWHATY TO3HUIIMHA BHYTPH IIEJIEBOTO YCTPOKCTBA,
COOTBETCTBYIOIIIECH BEPXHEMY JIEBOMY YTy N300paKeHHUSI.

CHavana (yHKIUS CO3AaeT 00OBEKT KOHTEKCTa YCTPOMCTBA, COBMECTUMBIN
C DKpaHOM, U MepeaaeT n300pakeHue BHYTPh 3TOro 00bEKTa, IO3TOMY OH MO-
KET Tenepb UMETh JIOCTYI K COAEPKUMOMY M300pakeHUs. 3aTeM BBI30B (PyHK-
muu GetObject kmacca CGdiObject 3anmonnsier nons ctpykrypsl BITMAP un-
dbopmanueit 0 n300paKCHUH.
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BeoB ¢yuknuu BitBlt ktacca CDC nepemerniaer rpaguyeckue JTaHHBIE,
cozepKalirecss B pacTpOBOM H300paKeHHHM MPSIMO Ha 1IE€JIEBOE YCTPOMCTBO.
3HavyeHUs €€ MapaMeTPOB JOCTATOUHO OYEBUAHBL. [10SICHUM TOJIBKO, YTO MSITHIH
U IIeCTOW apryMEHT MMEIOT 3HaueHue (), Tak Kak MbI MeperaeM H300paKeHHue
nenukoM, a 3HadeHne SRCCOPY nokasbIBaeT, 4TO OHO KONMUpYyETCs 0e3 u3Me-
HECHUM.

Oynkuuto DisplayBitmap MoKHO UCIIOJIB30BATh JJI BBIBOJA KaK Ha IKPaH,
Tak 1 Ha npuHTEp. [Ipumep ee BbI3oOBa:

class CProgView: :OnDraw (CDC* pDC)

{
J

Llpyaue criocobbl ucronb3o8aHusi pacmposbix u3obpaxkeHul

DisplayBitmap (pDC, &m Bitmap, 0, O);

CoznmaHHbIl M MHUIMATH3UPOBaHHBIM 00bekT CBitmap B mporpammax
MFC MOXHO KCIONB30BaTh M B UHBIX IEJISIX (KPOME OTOOPaKEHUS HA COOTBET-
CTBYIOIIIEM YCTPOWCTBE BHIBOJIA).

B xauecTBe nprmepa ykaxeM HECKOJIBKO BO3MOYKHBIX TPUMEHCHUM:

e C nomoupo MFC-knacca CBitmapButton MOXHO co0371aTh 3JIEMEHT
yIpaBJICHUs TUTIA KHOIKH, TOMEYEHHON PAaCTPOBBIM M300paKCHHUEM, a HE
TEKCTOM.

e  BemweBas Qyskiuio CMenu::SetMenultemBitmap, M0XHO MOMETUTH KO-
MaH]ly MEHIO CIIeIIMAJIbHBIM 3HAYKOM. BpemeHHbIli 00bekT Kitacca CMenu,
MOJIKJIF0YAE€MbIN K MEHIO TIABHOM MIPOrpaMMbl, MOKHO MOJYYHUTh, BI3bIBAS
bynkuo CWnd::GetMenu st 00beKTa IIaBHOTO OKHA.

e  BeeiBag pynkuuro CMenu::AppendMenu win apyryro QyHKIUIO Kacca
CMenu, MOXXHO CKOHCTPYHMPOBATh CHEUHAIBHYIO METKY MEHIO U 33/1aTh
pacTpoBO€ U300pakeHNE BMECTO TEKCTOBOM METKHU.

° BeneiBas ¢yukmuio CBrush::CreatePatternBrush mis co3manHus KucTtH,
MOJKHO 3aIT0JIHATh 00JIACTH ¢ TOMOIIBIO CIIEIMAILHOrO 111a0JI0OHA.

16.2. BbinosiTHeHUe 6umoebix onepayuu
npu omob6paxeHuu

Knacc CDC coaepuT Tpu yHUBEPCATbHBIX U 3(PPEKTUBHBIX HYHKIIUU AJIs
nepeMenieHus: 010koB rpaduuecknx aanHbix: PatBlt, BitBlt u StretchBlt. Oxnu
MIO3BOJISIOT TAKXKE OCYIIECTBIIATH pa3iudHble MOAU(DHUKAIINN U300paKeHUH, Ta-
KH€ KaK MHBEPTUPOBAHHUE IIBETOB, 3ePKaTbHOE OTOOpaKEHHUE U T.II.

OTu QyHKIUU MOKHO IPUMEHATH JIsl KOMUPOBAHUS TpadUUeCKUX TaHHBIX
Ha 0TOOpaXkaroliel MOBEPXHOCTH OJHOTO YCTPOMCTBA WM JUIsl KOIMPOBAHUS MX
C OJIHOTO YCTpPOICTBa Ha JIpyroe, a Takxe A oOMeHa JaHHBIMH MEXAY YCT-
PONCTBOM U PAaCTPOBBIM H300PaKECHUEM.
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@yHKyus PatBlt

Oynkuus PatBlt knmacca CDC npennasHayeHa sl 3aKpallliBaHUsl MPSMO-
yTOJIBHOW OOJACTH C WCIOJb30BaHMEM TEKYIIeH KUCTH. B 3TOM KOHTEKCTe
OOBIYHO HCIONB3YIOT CIHOBO wabnon (pattern). Ilo cpaBHeHHIO ¢ (yHKIHEH
CDC::FillRect ona 6onee ynuBepcanbHa. Ee cunTakcuc:

BOOL PatBlt
( int x, int v, // JloTmuecKre KOOPIMHATEL JIEBOT'O
// BepxHero yryia o6JacTu
int nWidth, int nHeight, // Pasmepsl ofyiacTy SarloJIHEHMI
// B JIOIMUECKUX EIOVHMIAX
DWORD dwRop) ; // Kom pacTpoBOM orepalym

[Tocneanuit mapamerp dwRop — 310 K00 pacmposoti onepayuu. OH 3amaet
croco0 00beIMHEHUS MHUKCENs MPUEMHUKA M TTUKCeNs mabioHa (T.e. TeKyIIeH
KHUCTU B OOBEKTE KOHTEKCTa yCTPOMCTBA npuemHuxa) JUis MOIYyYEHHUs] OKOHYa-
TEJBHOIO 3HAUEHUs IMUKCENs, onpeiesstonero user. B cruemyromeit tabnuue
IIEPEYUCIIEHBl BO3MOYKHBIEC 3HAYEHUS dTOro napamerpa. B Hell npunsaTo, uro D
3aJ1aeT NMUKCEJb NPUEMHUKA, a P — nukceinp madnona. Onepanusi Iporu3BOIUTCA
HaJ KaXJIbIM OMTOM HM300pakeHusi. Pe3ynbTar 3aBUCUT OT KOJMYECTBA LIBETOB,
KOTOPOE MOKET 0TOOpaXkaTh YCTPOUCTBO.

Koxa pacTpoBoii Bynaeso Onucanue pesyJjabrara
onepanumn BbIpAa’KeHUe B 00J1aCTH IPHEMHHUKA

BLACKNESS D=0 Kaxplii UKCceNb yCTaHABJIMBAETCS YEPHBIM

DSTINVERT D="D [[BET Ka)a0T0 MUKCENS] UHBEPTUPYETCA

Ka)KI[OMy ITHUKCCJIIO 3a1aCTCA OBCT ITMKCCIIA

PATCOPY D=P
mradjiona

[{BeT KaXK10T0 MUKCENS €CTh Pe3yJIbTar JIo-
PATINVERT D=D"P rudyeckoit onepaunu XOR Haja nukceneMm
MIPUEMHHKA U TTUKCEeIeM 1abI0Ha

WHITENESS D=1 Kax b1l MUKCenb yCTaHaBIMBAETCS OEIbIM

@yHKyus BitBlt

®ynkuusa BitBlt knacca CDC nepenaer 010k rpaduueckux JaHHBIX U3 OJI-
HOTO MecTa XpaHeHus B jpyroe. MCTOYHMK M IPHUEMHUK MOTYT HaXOJUThCA
BHYTPH OJTHOTO YCTPOMCTBa (pacTpoBOro M300pa)keHus) WK pa3HbiX. CHHTAK-
cuc QyHKUHHU:
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BOOL BitBlt
( int x, int v, // Jlorvueckme KOOPIVHATE JIEBOT'O
// BepxHero yruila ofJacTu
int nWidth, int nHeight, // Pasmeper ofyacTy SaroJHEHMI
// B JIOTMUYECKMX eOMHMIIaX

CDC* pScrDC, // OOBEKT KOHTEKCTa yCTPOMCTBA
// VCTOUHMKA
int xSrc, int ySrc, // JloTMuecKre KOOPIMHATEL JIEBOT'O

// BepxHero yryia GJIoKa BHYTOU
// VCTOYHMKA
DWORD dwRop) ; // Kom pacTpoBOM OnepaLym

[Tpumep BbI3OBa PyHkumu BitBIt ObT mpuBeneH Bbime B KoAe (QyHKIHUU
JUIsl OTOOpaXkeHusl pacTpoBoro pucyHka DisplayBitmap.

B otnuune ot ¢pynkuuu PatBlt mapamerp dwRop onpexnensier koa pactpo-
BOH omepanuu, NPOU3BOJUMOMN ISl OJIyYEHHUS] OKOHYATEIbHOTO 3HAYEHUS MHK-
ceJisl, OIPEIENSIOIEro UBET, C YYaCTHEM TPEX apryMEHTOB: IUKCEIs IPUEMHHU-
Ka, TUKCEeJIsl UCTOYHUKA U MUKces mabioHa. TeopeTuuecku OH MOXKET MPUHU-
Math 256 pa3IMYHbIX 3HAYCHUH.

B Tabnuue nepeunciensl Hanboyiee pacpOCTPAHCHHBIE 3HAYEHHS HTOTO
napamMmeTpa, JJsl KOTOPhIX ONpeAesieHbl COOTBETCTBYIONIME KOHCTAHTHI (B (haiiie
wingdi.h). Bo3aM0oHO Takke UCIOJIb30BaHUE 3HAYCHHM, IEPEUUCICHHBIX B Ta0-
mutie juis Gyakiuu PatBlt.

B TtabGaune npunsaro, uro D 3agaetr nukcenb NpUeMHUKA , S — IMHUKCENb UC-
TOYHUKA, a P — mukcenp mabnona. Onepanusi MpOU3BOAUTCSA HaJ KaXIbIM OU-
TOM H300pakeHus. Pe3ynpTaT 3aBUCUT OT KOJIMYECTBA LIBETOB, KOTOPOE MOKET
0TOOpaxaTh yCTPOMCTBO.

Koxa pacrpoBoii Bynaeso Onucanue pesyjabrara
onepamnun BbIpaKEeHHUe B 00.,1aCTH IPUEMHHUKA

[Toburosas oneparuss AND Han nukce-

MERGECOPY |[D=P&S
7MUY 1abJI0HA M UICTOYHUKA

[ToburtoBas onepamnust OR Hanx nukcenem
MERGEPAINT |D="P|S MCTOYHHUKA U UHBEPTUPOBAHHBIM ITHUKCE-
nem 1rabioHa

HTOroBslii BET MOJy4Ya€TCsI UHBEPTUPO-
BAHUEM IUKCEISI HCTOYHUKA

NOTSRCCOPY |D="S

[Toburtosas onepaust OR Hax nukcens-
NOTSRCERASE | D=~(D |S) | Mu npuemMHHKa U UCTOYHHUKA C MOCJIe-
IOYIOIIMM UHBEPTUPOBAHUEM pe3yibTaTa
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[Tponomxenre TabIUIbI

Koxa pacTpoBoii Byneso Onucanue pesyjabrara
onepanun BbIpaKeHUe B 00.,1aCTH IPUEMHHUKA

[TobutoBas onepanust OR Han uHBEPTH-
PATPAINT D=~D| S|P | poBaHHbIM IUKCETEM TPUEMHUKA U MUK~
CeJIIMU MCTOYHUKA U 11a0JI0Ha

[To6uToBas onepanust AND Han nukce-
JIAMU IPUEMHHUKA U UCTOYHUKA

SRCAND D=D&S

SRCCOPY D=S KonupoBanue nukcens nCTOYHUKA

[TobutoBas onepanust OR Han uHBEpTHU-
SRCERASE D=~D|S POBAHHBIM IIMKCEJIEM IIPUEMHHUKA U ITUK-
CEJIEM UCTOYHUKA

[To6uToBas onepanust XOR Hag nukce-
JIAMU IPUEMHHUKA U UCTOYHUKA

SRCINVERT D=D"S

[To6uToBas onepauust OR Hax nukcens-

SRCAND D=D|S
MU HpI/IeMHI/IKa N UCTOYHHUKA

Hcnonb3oeaHue ¢pyHkyuu BitBIt 0nsi aHumayuu

[Ipn HamucaHWW UTP W Psiia APYTUX MPHIOKEHUN YacTo ObIBaeT HEOOXO-
JUMO TIepeMeNIaTh HEeKOTOPbIA OOBEKT Ha CJIOKHOM (oHE (KIaBUATYypOM, MbI-
IIbI0 WJIM aBTOMATUYECKH 10 Taiimepy). st Toro, 4To0bl HATOKUTH U300paxke-
HUE 00beKTa Ha (GOH, HEOOXOAUMO ISl KaKI0M (a3bl JBUKEHUS 3aTOTOBUTDH HE
OJIHO, a JIBa M300pakeHus: COOCTBEHHO PUCYHOK Ha 4epHOM (poHE W ero uep-
HYI0 Macky Ha Oemom ¢one. Hanmoxxenne pucyHka Ha (HOHOBOE HM300pakeHHE
OCYIIIECTBJISIETCS B JIBa dTama: cCHavaja ¢ ucrnojb3oBanueM onepauuu SRCAND
HaKJIaJIbIBaeTCsl Macka, 3areM ¢ nomoiibto onepauur SRCINVERT naknanbiBa-
€TCsl COOCTBEHHO PHCYHOK OOBEKTa.

class CProgView: :DisplayDrawing (int X, int Y)

{

CClientDC ClientDC (this);

CDC MemDC;
MemDC.CreateCompatibleDC (&ClientDC) ;
MemDC. SelectObject (&m MaskBitmap) ; // Macka

PDC->BitBlt

(X, Y, BMWIDTH, BMHEIGHT, &MemDC, 0, 0, SRCAND) ;
MemDC.SelectObject (&m ImageBitmap); // VzoOpaxenne
PDC->BitBlt

(X, Y, BMWIDTH, BMHEIGHT, &MemDC, 0, 0, SRCINVERT) ;
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Ecnu 00BEKT MODKEeH JBUTATHCS, TO JOMOIHHUTEIBHO CIEIYyET 00CCIICUHTh
COXpaHEHHE W BOCCTAaHOBIIEHHE MPSIMOYTOJBHOTO y4acTka (POHOBOTO H300pa-
xenust (SRCCOPY).

Macka N3obpaxenue

Hanoxenune macku Hanoxenne n3obpakeHus
(onepanust SRCAND) (onepanust SRCINVERT)
®yHKkyus StretchBlt

Oynkuus StretchBIt knacca CDC siBasieTcst caMoi yHUBEpCAJIbHOM U3 BCex
nepeyuciaeHHbIXx. OHa JI0MyCKaeT BHIIIOJIHEHUE BCEX Olepalnii, BO3MOXKHBIX MPU
UCIOJIb30BaHUU (yHKUMHU BitBIt, 1 KpoMe TOro, Mo3BOJSET UIMEHUMb paszmep
0J10Ka rpadUuecKuX NaHHbIX UK nogepHymb 610K. CUHTAKCUC (PYHKIUU:

BOOL StretchBlt
( int x, int vy, // JlormMuecKue KOOPIMHATEL JISBOI'O
// BepxHero yruyila ofJacTu
int nWidth, int nHeight, // Pasmepel ofyacTy SarojHEHM
// B JIOTMUECKMX eOMHMIIaX

CDC* pScrDC, // OOBEKT KOHTEKCTa yCTPOMCTBA
// VCTOUHMKA
int xSrc, int ySrc, // JloTMuecKre KOOPIMHATHL JIEBOT'O

// BepxHero yrula GJIOKa BHYTPMU
// VCTOYHMKA

int nSrcWidth, // IpuHa 6JI0Ka MCTOYHMKA U

int nSrcHeight, // BEICOTa BJIOKa MCTOUHMKA
// B JIOTMUYECKMX EOMHMLIAX

DWORD dwRoOp) ; // Kom pacTpoBOM OnepaLy
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Oyukuus StretchBIt momyyaer pazmep 010ka UCTOYHUKA U pa3Mep Osoka
npuemHuka. Eciu pasmep npuemnuka (nWidth, nHeight) Menbiie pazmepa uc-
tounuka (nSrcWidth, nSrcHeight), To uzo0paxeHue cxumaercs, eciii Hao0o-
poT — pactsaruBaetcs. Ecnu 3nauenus nWidth u nSrcWidth 3agansl ¢ npotuBo-
MOJIOKHBIMU 3HAaKaMH, TO U300paKeHHE 3epKATbHO 0TOOpA3UTCs MO0 TOPU30HTA-
JIY, €CJTM TIPOTUBONOJIOKHBI 3Haku nHeight u nSrcWidth — o BepTukanm.

[Tpumep ucnons3oBanus GyHkuuu StretchBlt mpuBoguTCcs B JAeMOHCTpa-
IMOHHOW MporpamMMe, paccMaTpuBaeMom aanee. B Hel oHa UCmonb3yercs s
3arMoJHEHUs JaHHBIM U300paKEHUEM BCETO OKHA MPEJICTaBICHUSI.

3ameuanue. [Ipu cxatum 610ka M300pakeHUs] BO3MOXKHBI pa3HbIe Bapu-
aHTBI yJIaJCHUS TTUKCENeH (C UCTIOIb30BAaHUEM PA3IMYHBIX OMTOBBIX OTIEPAIIHIA)
B 3aBUCHMOCTH OT YCTAHOBJICHHOTO pexkuma. J[Jis Toro, 4ToObl y3HaTh WU yC-
TAHOBHUTHb PEXHUM 0OpaOOTKH HM300pa)KeHUs, MOXKHO BOCIIOJIb30BAThCA (DYyHK-
nuamu  GetStretchBltMode wnmu SetStretchBltMode coorsercTBeHHO. boinee
1n0ipoOHO 00 ITOM MOXKHO Y3HaTh, OOPATUBIIKMCH K JOKYMEHTALIMH.

16.3. OmobpakeHue 3Ha4K08

3Ha4OK — ATO crienuaibHas ¢popma pacTpoBoro n3odpaxenus. OH oTIMYa-
€TCsl OT IPOUYUX U300paKEHUN IBYMS IPUZHAKAMH.

Bo-niepBBIX, OH MOXKET colaepkaTh HECKOJIbKO HM300paKEHUN pa3TuIHBIX
pazmepoB (0OBIYHO MPEAONPEICICHHBIX) U C Pa3HbIM KOJUYECTBOM I[BETOB. JTO
MO3BOJISIET CUCTEME MPU OTOOpaKEHUHU 3HAUYKa BbIOpaTh M300pakeHue, Hanbo-
Jiee NOAXOAIIEee TEKYIIEMY BUICOPEXKUMY.

Bo-BTOpbIX, NpU UCTIOIB30BAHUM CHEIIUATBHBIX PEAAKTOPOB ISl pa3padboT-
KM 3Hauka (B TOM uwucliie BCcTpoeHHbIH B Visual C++ rpaduueckuil penakTop)
MO>XHO HCIIOJIb30BaTh J[Ba CIELHUAJIBHBIX LIBETA: Yy6em HKPAHA W UHBEPCHbLUL
yeem sxpana. I1lepBbIii Ipy HAJOKEHUHU 3HAYKA HA KakoW-nOo GoH Oyaer mpo-
3payHbIM, @ BTOPOIl MHBEPTUPYET LBET (HOHA, U CIIeIOBATEILHO, OYy/IeT BUJCH B
T000M ciydae.

Panee mMbl BUjieM, 4TO 3HAYOK MOKHO OTOOPa3UTh
® B CTpPOKE 3arojioBKa TrJIaBHOTO OKHa MPOTPaMMbl WU JIOYEPHErO OKHA

MDI-npunoxenus;
®  BHYTPHU JUAIOTOBOr0 OKHA.

Paccmotpum cnioco® oToOpaxeHust 3HaUKOB B JIIOOOM MECTE BHYTPH OKHA
IPOrPAMMBI.

[Ipexne Bcero HyKHO CKOHCTPYMPOBATh 3HA4YOK, HAIpUMEpP, BO BCTPOEH-
HOM TpaduueckoM pegakrope Visual C++. MoXHO Takke UMIIOPTHUPOBATH €T0
u3 (paiina .ico, MOTYYEHHOTO APYTHM CIIOCOOOM.

Ecnu 3nauxy npucBouts uaentudukarop IDR. MAINFRAME (unu unen-
TU(PUKATOp TUIA JOKyMEHTa mporpamMMbl B MDI-npunoxenun, B paccMOTpeH-
HoM panee npumepe — IDR_ TEXTTYPE), To on Oyzner aBToMaTuyecku Ha3Ha-
YaThCsl TJIaBHOMY WIM JOYEPHEMY OKHY M OTOOpa)xaThCs B CTPOKE 3arosioBKa.
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Eciu »Tt0 He Tpebyercs, TO cieayeT BbIOpaTh Apyro uACHTUDUKATOP
(Visual C++ nmpemaraer umena IDI ICON1, IDI ICON2 u T1.1.).

Co31aHHBIN WM UMIIOPTUPOBAHHBIN 3HAYOK BKIIFOYAETCS B MPOrpaMMHBIC
pecypchl NpU NOCTPOCHUH porpammel. Ilepen ero orobpakeHueM ero Heo0Xxo-
MO 3arpy3UTh U3 PECYPCOB, UCTIONB3Ys GyHKIMIO Loadlcon:

HICON hIcon;
hIcon = AfxGetApp()-> LoadIcon (IDI ICON1) ;

3necy Qynkimsa AfXGetApp ucmosb3yeTcs Ui MOMy4YeHHUs yKas3aTens Ha
00beKT npuioxeHus. Ecinu pecypc coaepXKUT HECKOJIBKO M300pa)KeHU, TO aB-
TOMAaTUYeCKU OyJAeT 3arpyXeHO TO M3 HHUX, KOTOpOe HamOoJjee MOAXOIUT s
TEKYLIEro BUCOPEKMUMA.

Jlis BbI30Ba MpEAONpPENEICHHBIX 3HAYKOB, MpeaocTaBisieMblx Windows,
MO>KHO BOCITIOJIb30BaThes (pyHKuuei LoadStandardicon unu LoadOEMIicon.

st oroOpaxeHnus 3Hauka ucnoibdyetrcs Gynkuust Drawlcon knacca CDC:

BOOL DrawIcon (int x, int y, HICON hIcon);

Ee aprMeHTBI 3a1ar0T KOOp):[I/IHaTBI JIEBOT'O BerHCFO er’Ia MECTa pacno—
JIO)KEHUSI 3HAYKa, a TaKXKe JECKPHUITOP, MOJTydyaeMblid Yepe3 BBI3OB (PyHKIIHI
Loadlcon, LoadStandardlcon i LoadOEMIcon.

[Ipumep yHKIMM, KOTOpas 3arpykaer U OToOpa)kaeT B LIEHTPE OKHA
Mpe/ICTaBIICHUs 3HAYOK, CO3/IaHHbIN W1 UMIIOPTUPOBAHHBIN B IPOEKT:

class CProgView: :DisplayIcon ()

{
CClientDC ClientDC (this);
HICON hIcon;
int IconHeight, IconWidth;
RECT Rect;
hIcon = AfxGetApp()-> LoadIcon (IDI ICON1) ;
GetClientRect (&Rect) ;
IconWidth = GetSystemMetrics (SM CXICON) ;
IconHeight = GetSystemMetrics (SM CYICON) ;
ClientDC.DrawIcon (Rect.right/2 - IconWidth/2,

Rect .bottom/2 - IconHeight/2, hIcon) ;

B stom npumepe dbyukmus GetSystemMetrics ucmnonbs3yercs JUisl mogyde-
HU pasMepa 3HadKa sl TEKYLIErOo BUAECOPEKUMA.
[pumep — npoepamma BitDemo

Hcnonb3yemas B kadectBe npumepa nporpamma BitDemo Oyner mpocto
M300pakaTh B OKHE MPEACTABJICHHS MIAXMATHYIO JIOCKY, PAcTSITUBAs WU CXKH-
Masi ee Tak, YTOObI OHA 3aHMMaJla BCE OKHO MIPEICTABIICHHUS.
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CrenepupyeM HCXOAHBIA KOJ MPOrpaMMbl IOCPEACTBOM MacTepa
AppWizard, moBTOpsisi Te K€ 1Iard U BbIOMpas Te ke 3HaYEHHUs MapaMeTpoB, YTO
u i nporpammbl WinGreet (3a UCKITIOU€HHEM UMEHH TTpoekTa — BitDemo).

B penmakTope pecypcoB co3gaauM HOBBIA pecypc Tumna Bitmap (uaeHtu-
dukatop nmo ymonyanuto — IDB BITMAPI). Co3nanuMm pUCYHOK, MCIOJB3Ys
MHCTPYMEHTBI BCTPOEHHOI'O PEIaKTOpA.

|

AnvmepHamugnulii 6apuanm: CO3MATUM 3TO H300pakeHHue B JPYyroM Tpa-
dbuyeckom penakTope, coxpanuMm B ¢popmare .bmp wiu .dib, a 3aTeM UMIOPTH-
pyem ero, BeIOpaB komanay Resource... B MeHIo Insert, a 3aTeM Ha)kaB KHOTIKY
Insert B mosiBUBLLIEMCS OKHE.

Jlo6aBuM HEOOXOIUMBIE IEPEMEHHBIE B ONPEeNICHHE KJIacca MpeICTaBIIe-
HUs nporpammsbl (¢aitn BitDemoView.h):

class CBitDemoView : public CView
protected:

CBitmap m Bitmap;

int m BitmapHeight;

int m BitmapWidth;
//

JloGaBUM WHUIMAIM3ANNI0 JTUX IEPEMEHHBIX B KOHCTPYKTOpE Kiacca
npencrasienus (paitn BitDemoView.cpp):

CBitDemoView: : CBitDemoView ()

{
// Bmecb mobaBbTe KOI KOHCTPYKTOPA
BITMAP BM;
m Bitmap.LoadBitmap (IDB BITMAP1) ;
m Bitmap.GetObject (sizeof (BM), &BM);
m_BitmapWidth = BM.bmWidth;
m BitmapHeight = BM.bmHeight;
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B xonue ¢pyukiuu Initinstance (daitn BitDemo.cpp) no6aBum cTpoky:

m pMainWnd->SetWindowText ("Bitmap Demo") ;

st oroOpaxkeHus pucyHka 1o0aBuM kKoj B ¢yHkuuto OnDraw (¢aiin

BitDemoView.cpp):

void CBitDemoView: :OnDraw (CDC* pDC)

{

CBitDemoDoc* pDoc = GetDocument () ;

ASSERT VALID (pDoc) ;

// IoBaBbTe KOI OTOOPAXEHMS COOCTBEHHBIX IAHHBIX

CDC MemDC;

RECT ClientRect;

// Cospamm obeekT namsiTv KY u BeOGEpeM OBBeKT M30CpaKeHMsT

MemDC.CreateCompatibleDC (NULL) ;

MemDC.SelectObject (&m Bitmap) ;

// Tomyum pasMepsl OKHA MpPeACTaBJICHNS

GetClientRect (&ClientRect) ;

// OrobpasmM PMUCYHOK C PaCTsDKeHMEM WM CXaTueM

pDC->StretchBlt

(0, 0, // BEpxXHWMIZ JIEBEM yT'OJI IIPMEMHMKA

ClientRect.right, // umMpuHa OPSMOYT'OJILHMKA PMEMHMKA
ClientRect.bottom, // BEICOTaA HNPSMOYT'OJILHMKA IMPMEMHMKA

&MemDC, // obwexT KY mMcCTOYHMKA

o, O, // BEepxXHMIA JIEBBIA YT'OJI MCTOYHMKA

m BitmapWidth, // UMpVHA NPSIMOYT'OJIEHMKA MCTOYHMKA
m BitmapHeight, // BEICOTa NPSIMOYT'OJILHMKA MCTOYHMKA
SRCCOPY) ; // KOn pacTpoBOM oneparym

Tenepb MOXXHO CKOMIIMJIMPOBATH IIPUIIOKCHUC U ITPOTECCTUPOBATL €TO.
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Tema 17. NeyaTb 1 npegBapuUTesibHbLIN MPOCMOTP

17.1. JobaeneHue 8 npoz2pammy cpedcme neyamu u
npedeapumesibHO20 NMPocMompa

LlobaerieHue cpedcme rnedamu rnpu 2eHepauuu Kooa

[Tpu renepamnyyi HOBOM MPOrpaMMbl OCHOBHBIC CPE/ICTBA TICUYATH U TIPEBa-
PUTEIBHOTO MPOCMOTPAa MOXKHO J100aBUTH, €CIIH MPOCTO YCTAHOBUTH OIIIHIO
"Printing and print preview" B nuanoroBom okHe Step4. B aTom ciydae mactep
AppWizard 106aBUT COOTBETCTBYIOIIME KOMAHJbI MEHIO U PEaU3aIUI0 COOT-
BETCTBYIOIUX (QyHKIMH. DTa 6a30Bas peanu3amnus 00eCIeunBaeT nevyaTb 4acTH
JIOKyMEHTa, KOTOpas MOMeMaeTcss Ha ojHO#M crpanuie. OcTaBiiascs 4YacTb
JIOKyMEHTa UTHOPHUPYETCSI.

MeI 31€Cch paccMOTpUM Mpoliecc A00aBJICHUSI CPEJICTB NIEYaTH B YK€ HaIlU-
CaHHYIO TIporpamMmy. B kadecTBe mpumepa Mbl BO3bMEM IOCIIEIHIO U3 pa3pa-
OOTaHHBIX HaMH Bepcuid mporpammel MiniDraw.

Moducpukauyusi pecypcos rpozpammel

OTtkpoem cymiecTBytonmi npoekt MiniDraw u mepeiiiemMm Ha BKJIAAKY
ResourceView. Otkpoem meHto IDR.MAINFRAME B KOHCTpyKTOpE MEHIO.
HemnocpenctBenHo moa cymecTByromie komanaoi Save As... B meHto File mo-
0aBUM pazaenuTenab U KoMaHabl Print..., Print Preview u Print Setup. CpoiicTBa
00aBJIsIEMbIX TYHKTOB MPUBEACHBI B CIEAYIOIIEH TaOIuIIE.

HNuTepakTuBHAsA Apyrue

HNpentudguxarop Hannucob s
clpaBKa CBOMCTBA

— — — Separator

ID_FILE PRINT

&Print.. \tCtrl+P

Print the document —

ID FILE PRINT PREVIEW

Print Pre&view

Display full pages

ID_FILE PRINT SETUP

P&rint Setup...

Change the printer

and printing options

OTtkpoem B penaktope akceneparopos Tadmmiry IDR. MAINFRAME u no-
6aBum akcenepatop ¢ uneHtudukaropom ID FILE PRINT u komOuHanuei
kiaBui Ctrl+P.

Tenepp B (¢aiin onpeneneHus: pecypcoB MporpaMMbl HEOOXOJUMO BKIIIO-
YUTH JOTIOJHUTEIbHBIC TPEonpeaeTieHHbIe pecypchl. g 3Toro B MeHI0 View
BeIOepeM Komanay Resource Includes... u B konme monst Compile-times directives
100aBUM CTPOKY

#include "afxprint.rc"
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TeM camMbIM MBI TIPEANMCHIBAEM KOMIUISITOPY PECYPCOB UCTOJIb30BAThH OII-
penesneHus, coaepxaniuecs B 3ToM (aitsie (OHU 3a7al0T peCypChl, HEOOXOIUMbIE
JIIS. HOBBIX KOMAHJ).

Moducpukayuss mekcma ripoepaMmbi

1. llobasnenue oopabomuuxos KomMaro

OOpaboTunk komaHabl Print Setup... He TpeOyeTcs nucaTh CaMOCTOSATENb-
HO, Tak kak kmacc CWIinApp coaepX uT HEOO0XOIuMyr  (YHKIUIO
(OnFilePrintSetup). Onnako MFC He no6aBisieT ero B cxeMy COOOILEHHH, U 3TO
HEO0OXO0IMMO clieniaTh camocTosTebHO. OTKpoeM ¢aiin MiniDraw.cpp u no6a-
BUM CIIEAYIOIIMI onepaTop:

BEGIN MESSAGE MAP (CMiniDrawApp, CWinApp)

//- ..

ON COMMAND (ID FILE PRINT SETUP, CWinApp::OnFilePrintSetup)
END MESSAGE MAP ()

DTOr0 J0CTaTOYHO, YTOOBI MPU BBIOOpPE KOMaHAbl Print Setup... BbI3bIBa-
nack pyskmus OnFilePrintSetup ximacca CWinApp. AHanoru4absIM 00pa3oM B
daitne peanuzanuu kiacca npeacrasieHuss MiniDrawView.cpp no6asum ob6pa-
0otunku koMauj Print u Print Preview:

BEGIN MESSAGE MAP (CMiniDrawView, CScrollView)

//...

ON COMMAND (ID FILE PRINT, CView::OnFilePrint)

ON COMMAND (ID FILE PRINT PREVIEW, CView::OnFilePrintPreview)
END MESSAGE MAP ()

2. I[lepeonpedenenue gpyHxyul

Oynkuun-oopadotunku (OnFilePrint u OnFilePrintPreview) yxe peanuzo-
BaHbl B kKiacce CView. OHM B CBOIO OuYepe/ib BBI3BIBAIOT BUPTyaJIbHBIE (PYHK-
[IUHU, PEAIM30BaHHBIC B 9TOM ke Kiacce. VX peanusanus mo yMoIdaHuio HakKja-
JBIBACT Psiji OTpaHUYeHUi Ha mporecc nevaru. Kak Oyaer mokaszaHo nmanee, Jis
pacIMpeHrss BO3MOXKHOCTEH MeYaTH HEKOTOPhIC W3 ATUX (YHKIHUA MOXKHO Tie-
pPEOTIPEEHTD.

Jlist peanuzarum e 0a30BBIX BO3MOKHOCTEH TMEYATH W TIPEIBAPUTEITHLHOTO
IPOCMOTPa HEOOXOIUMO TIEPEOIPEACIUTh TOJBKO BHUPTYATbHYIO (YHKIIHUIO
OnPreparePrinting.

Hns storo Bei3oBem Mactepa ClassWizard, oTkpoem Bkianky Message
Maps, Beioepem CMiniDrawView B cnickax Class name u Object IDs, a B criu-
cke Messages — OnPreparePrinting u no6asum ¢yHkimo. OTpeaaKTUpyeM KOJ
nobasiaeHHON PyHKIIMM, yanuB BbI3oB GyHkImu OnPreparePrinting u no6asus
CBOIA:
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BOOL CMiniDrawView: :OnPreparePrinting (CPrintInfo* pInfo)
// TODO: JloGaBbTe CBOM KOI 0OpadoTumKa
// YOAJIEHO: return CScrollView: :OnPreparePrinting (pInfo) ;
return DoPreparePrinting (pInfo) ;)

OtMetum, yto ¢yHkuuto OnPreparePrinting 6110 Heobxo0umo cozoamo,
TaK KaK €€ CTaHJapTHasi BEpCUsl HUYETO HE BBINOJHAET. Ee ucrnoiab3oBaHue Mor-
710 OBI IPUBECTH K MOMBITKE HAMeYaTaTh WM MIPOCMOTPETHh JOKYMEHT 0e3 Haju-
YUsi KOPPEKTHOTO0 00bEKTa KOHTEKCTa YCTPONCTBA.

Oyukuua DoPreparePrinting co3taeT KOHTEKCT YCTPOWCTBA, CBA3aHHBIN C
npuHTepoM. Ecnu TOKyMeHT newamaemcs, TO OHa OTOOpakaeT AUAJIOrOBOE OK-
HO Print nns ynpasnenust 3tum npoueccom. [lpu npeosapumenvrom npocmompe
KOHTEKCT yCTPONCTBA CO3/a€TCsl, OJIHAKO JUanoroBoe okHo Print He oToOpaxka-
€TCHL.

Oo6nekt knacca CPrintlnfo conepxut HeoOxoaUMy0 HHPOPMAITUIO O MeYa-
TH U MEPEMEHHBIE ISl TTOJIYYEHHUS] WIM U3MEHEHHUs YCTAHOBOK MpPUHTEpA. YKa-
3aTelib Ha HEro MepeAaeTcsl BO BCE BUPTYaJbHbIe (DYHKIIMU BHITIOJIHEHUS M1€YaTH.

[Tocne BbI30Ba QyHkuuu OnPreparePrinting /uist co3gaHusi KOHTEKCTa YCT-
poiictBa MFC Bbi3biBaeT ¢pyHkuuio OnDraw kiacca npejicTaBieHus, epeaaBas
eit ykazarens Ha KY. CooTBeTcTBEHHO 0TOOpakeHre HH(GOPMAITUU TPOUCXOIUT
HE B OKHE IPEJCTABIICHUS, & HA IPUHTEPE WU B OKHE MPEABAPUTEIBLHOIO MPO-
CMOTpa.

Ha stoM Bce mameHneHus: nporpaMMbl MiniDraw [uisi mOQAEepKKH MeYaTH
3aKOHYEHBI.

LlobasneHue cpedcme rne4amu 8 OKHO rpedcmasrieHUs Kracca
CEditView

Coznannas Hamu pa”ee nmporpamma MiniEdit moposkaana okHO TIpeacTaB-
nenus He ot kiacca CView, a ot kiacca CEditView. B srom ciyuae MFC u
Windows mpenocTaBisitoT OONBIIYI0 YacTh KOAA IS TMOAJMCPKKH TEYaTH.
[lepeuncniuM HeOOXOAMMBIE NEWCTBHS TIO peajdu3anuu KomaHja Print...,
Print Preview u Print Setup, ecniu npu reHepanuu Koja HE ObLT YCTaHOBJICH
¢dnaxok "Printing and print preview":

° Jlnst peanuzaruu koMmaHabl Print ee mocratouno gob6aButh B MeHio File ¢
unentupukaropom ID FILE PRINT 6e3 Bcsikoro uzmenenus koga. Cran-
JapTHas pean3allys B 3TOM Cilydae MO3BOJISIET MedaraTh Jaxe JTOKYMEH-
ThI, 3aHUMAlOIKUE 00JIee OJTHONU CTPAHHUIIBI.

e Jlns peanuzanuu KoMmaunbel Print Preview ee ciemyer n00aBUTH B MEHIO
File ¢ unentudukaropom ID FILE PRINT PREVIEW, no6aButs B cxemy
coobmennii nupektuBy include mns mogkmtouenus ¢aiina Afxprint.rc u
Makpoc ON_COMMAND pns knacca npeacTaBi€HUs, KaK 3TO AENaIOCh
BBIIIIE.
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e  YroOwl peanuzoBaTh koMmaHAbl Print... u Print Preview we nyoicno cosna-
Bath ¢yHkuo OnPreparePrinting.

e Ilponenypa peanmzanuu Komauasl Print Setup coBmamaer ¢ ommcaHHOM
TOJIBKO YTO.

17.2. YcoeepweHcmeogaHHasi ne4yamsb

Texymas Bepcust mporpammbl MiniDraw meuyataer (M MpOCMaTPUBACT)
TOJILKO YaCTh PUCYHKA, TOMEIIAIONIYIOCS Ha OJTHY CTPAHUILY.

31ech MbI pacCIIMPUM BO3MOXKHOCTH MPOTPAMMBI TaK, YTOOBI YaCTh PUCYH-
Ka, HE TIOMECTHUBIIIASICS HA OJHOW CTpaHUIIE, MeYaTanach Ha JOTOJHUTEIbHBIX.
DTO JOCTUTAETCS MEPEONpeIeICHUEM HEKOTOPBIX BUPTYaAIbHbBIX (DYHKIIUN, BbI-
3bIBAEMBIX TIPH M1€UYATH.

Kpome Ttoro, mMbl Momudunupyem Tekymryto Bepcuto (yHkmum OnDraw
TakK, 9YTOOBI OHA PHCOBAJIa OTPAHUYMBAIONIUE JIMHUU CIpaBa U BHU3Y PHUCYHKA
TOJIBKO TP BBIBOJIC B OKHO MPECTABICHUS, HO HE TIPH MEYATH.

VsmeHeHue pasmepa pucyHka

B crapoii Bepcun pazmep pucyHka ycranasiuBaics B 640 nHa 480 nukce-
Jeil. DToro, OYEBHJIHO, HEAOCTATOYHO, YTOOBI MPOAEMOHCTPUPOBATH MHOIO-
CTPAaHUYHYIO I€4aTh. 3aBEJAEM KOHCTAHTHI JJISl IIMPUHBI U BBICOTHI PUCYHKA B
¢aitne MiniDrawView.h:

// ...
const int DRAWWIDTH 4000; // umpmHa pMUCyHKa

const int DRAWHEIGHT = 6000; // BRICOTA PMCYHKa

class CMiniDrawView : public CScrollView

{
/]

B aiine MiniDrawView.cpp u3mennm kon ¢yakuuu OnlnitialUpdate,
9TOOBl OHA UCIOJIb30BaJia OSTH KOHCTAHTHI BMECTO SIBHO MPOMHCAHHBIX
3HAYCHUM:

void CMiniDrawView: :OnInitialUpdate ()

{
// ...
SIZE Size = {DRAWWIDTH, DRAWHEIGHT};

SetScrollSizes (MM TEXT, Size);

YrtoOsl He cryTaTh (aiiibl, CO3JaHHbIe Pa3HbIMU (HECOBMECTUMBIMH) BEp-
CUSAMM TIporpaMmbl, B ¢aitiae MiniDrawDoc.cpp, u3aMeHUM HOMEP BEpCHUH JOKY-
MeHTa. Bo Bcex BxoxaeHusix makpoca IMPLEMENT SERIAL (ux momxHO
OBITH §) BHJIA

IMPLEMENT SERIAL (CFigure, CObject, 2)
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M3MEHUM HOMEP BEPCUU HA CIETYIOIIHIA:
IMPLEMENT SERTIAL (CFigure, CObject, 3)

3ameuanne. OOBIYHO TPOrpaMMbl PUCOBAHUS IMO3BOJISIIOT MPOTPAMMHO
M3MEHUTDH pa3Mep PUCYHKA U COXPAHSAIOT €r0 BMECTE ¢ M300pakeHueM B (Qaiiie.

DTO MO3BOJWIIO Obl HAM HE UCTIPABIISATH HOMEP BEPCUHU MPU CTOJIb HE3HAUUTEIb-
HOM MOM(DUKAIIUU TPOTPAMMBI.

Cxema npouyecca rnedyamu u npedsapumeribHo20 MpocMompa

Crnenyromasi OJ0K-CXxemMa HarjsiJHO MPECTaBIsSET NOPAIOK BbI30Ba (PYHK-
Ui eYaTH U MpeABapUTEILHOIO MPOCMOTPA.

CView::OnFilePrint l CView::OnFilePrintPreview l
] ¥

CView::OnPreparePrinting (BupTyasbHasi) l
|

CView::OnBeginPrinting (BupTyanbHas) l
|

= CView::OnPrepareDC (BupTtyanbHas) l
|

CView::OnPrint (BupTyanbHasi) I: OnDraw l

|

Her

CView::OnEndPrinting (BupTyasibHasi) l

BupmyarbHbie ¢hyHKUUU ne4yamu u ux Ha3Ha4dyeHue
virtual BOOL OnPreparePrinting( CPrintInfo* pInfo );

Boszepawaemoe 3nauenue. OTINYHO OT HYJIA, YTOOBI HAUUHATH MeyaTath. 0,
€cJIM 3aJJaHue 110 BBIBOJIY Ha Ie4aTh ObLIIO OTMEHEHO.

Ilapamemp plnfo — ykazarens Ha 3x3emIunsip kinacca CPrintInfo, koTopsrit
OIMCHIBAET TEKYIIEE 3a/1aHKE MO BHIBOAY Ha MeYaTh.

Onucanue. BbI3bIBaeTCSl CUCTEMOM MpEXKe, YeM JOKYMEHT HarevyaTaH Uiu
BU3yaJIbHO 00cCe0BaH. 3alaHHas [0 YMOIYAHUIO peain3alus He JeJaeT Hhue-
ro. Heo6xoanmo neperpy3uth 3Ty (YHKIHIO 7S PEABAPUTEIHHOTO MTPOCMOT-
pa medatu u nevatu. BeizoBute ¢yHkuuio DoPreparePrinting, mepenaBas ei
napametp pInfo, u 3aTem Bo3BpaTHTe ee pe3yibTar.
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DoPreparePrinting oto0paxkaeT auajoroBoe OkHO Print u co3maeT KoOH-
TEKCT ycTpoicTBa nmpuHTepa. Eciau TpelGyeTcss MHUIMaIu3upoBaTh TUaIOrOBOE
OKHO Print co 3HaYeHUSIMU MHBIMU, YEM 3HAUCHUS M0 YMOJIYAHUIO, 3aIalTe UX
cooTBeTCTBYIOIMM 35ieMeHTaM plnfo. Hanmpumep, eciu u3BecTHa AjiMHA JOKY-
MEHTa, 3TO 3Ha4YeHHE cleayer mnepenath ¢GyHkuun SetMaxPage kiacca
CPrintInfo nepen BeizoBoM DoPreparePrinting. OHo otoOpakaeTcs B 1HAJIOTO-
BOM OkHe Print.

DoPreparePrinting He oToOpakaeT AUaNIoroBoe OkHO Print B ciryyae BbI30-
Ba JIJIs IpeABapUTeNIbHOTO pocMoTpa. Ecnu Bel He XoTHTE 0TOOpaXkath Aualio-
roBoe OKHO Print ans 3amaHusi MO BBIBOJY Ha I€4YaTh, MPOBEPHTE, UTO UJICH
pInfo ¢ umenem m_bPreview paBen FALSE, 3arem ycTaHOBHTE €ro paBHbIM
TRUE no BeizoBa DoPreparePrinting, BIOCIEACTBUM YCTAHOBUTE €TI0 BHOBD
paBHbIM FALSE.

Ecau Hy>XHO BBINOJHUTH MHUIIMATU3UPYIOIIUE JEUCTBUS, KOTOPhIE TPEOy-
10T foctyna k 00bekty CDC, npenctaBisiiolieMy KOHTEKCT yCTPOMCTBA MPUH-
Tepa (HarmpuMep, eciii HEOOXOJAUMO 3HATh pPa3Mep CTPAHMIIbI MEpPel onpesee-
HUEM JJIMHBI JOKYMEHTA), ClielyeT neperpy3uts pyHkuuo OnBeginPrinting.

Ecaim HyXHO yCTaHaBIMBaTh 3HAYEHUE I[IEPEMEHHBIX-WIEHOB Kilacca
CPrintInfo m_nNumPreviewPages wiu m_strPageDesc, aTo cinenyer nenarts mno-
cie BbI3oBa DoPreparePrinting, Tak kak 23Ta (GyHKUHAS YCTaHaBIIMBAET
m_nNumPreviewPages, paBHbIM 3HaueHHto, HaiinenHomy B .INI daiine npu-
KJIAJHOM mporpaMmbl, a m_strPageDesc ycranaBivuBaeT paBHbIM 3HAYEHHUIO 10
YMOJIYAHHUIO.

virtual void OnBeginPrinting( CDC* pDC, CPrintInfo* pInfo );

llapamempur:

pDC — ykazarenp Ha KOHTEKCT YCTPOKWCTBA IPUHTEPA.

pInfo — ykazatens Ha 3x3emmiisap kiacca CPrintlnfo, koTopsiii onuckeiBaeT
TEKYILIeE 3aJaHue 110 BBIBOJY Ha IEYaTh.

Onucanue. BpI3pIBaeTCa CUCTEMON B Hauyaje NevyaTH Wik padoThl IpeBa-
PUTENBHOIO IIPOCMOTpA IedaTH, rmocie BbizoBa OnPreparePrinting. 3aganHas
[0 YMOJIYaHUIO peanu3alus 3Tol QyHKUMM He nenaer Huuyero. Ciemyer mepe-
Ipy3uTh 3Ty (YHKIHIO, €CIU HYXHO pa3MecTuThb Jto0bsle GDI-pecypcel, Tuna
HepbeB WM MIPU(PTOB, HEOOXOAUMBIX CIIELUANbHO Ui reyaTu. BeiOupars 3TH
pecypchl B KOHTEKCT yCTpoicTBa cieayeT B (yHkmuu OnPrint mas kaxmoin
CTPaHMIIBI, KOTOpask UCIONBb3yeT UX. Ecin JUIsl meyaTtu U IpocMOTpa UCIOJIb3Y-
eTcsl OAMH U TOT € OOBEKT MPEACTABICHUS, Pa3yMHO HCIIOJIb30BAaTh pPa3HbIE
nepemennbie 151 GDI -pecypcoB, 3TO MO3BOJISET W3MEHITh M300pakeHHE Ha
JKpaHe BO BpeMsl neyaTH. Bbl MOXKeTe TakKe MCHOJIb30BATh 3TY (PYHKLHIO, YTO-
Obl BBINOJIHUTh MHHULMAINA3AIMN, KOTOPbIE 3aBUCAT OT PEKBU3UTOB KOHTEKCTa
yCcTpoicTBa npuHtepa. Hanpumep, ynciio crpanul, HEOOXOAMMBIX YTOOBI Meya-
TaTh JOKYMEHT, MOKET 3aBUCETh OT MapamMeTpPOB HACTPONKHU, ONPEIEIECHHBIX B
JMAJoroBoM OKHe Print (Tuma giuHbl cTpaHuupl). B Takoil cuTyauuu Henb3st
OTpeICIIATh JJIMHY ToKyMeHTa B ¢pyHKImu OnPreparePrinting. OnBeginPrinting
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— nepBas neperpyskaemasi QyHKIMs, KOTOpas IPeIoCTaBIseT TOCTYI K O0OBEKTY
CDC, npencraBisiomeMy KOHTEKCT yCTPOMCTBA IPUHTEPA, TAK YTO T€ yCTAHAB-
JUBATh JUIMHY JOKYMEHTA CIEAYeT U3 3TOU (DYHKIIMH.

virtual void OnPrepareDC( CDC* pDC, CPrintInfo* pInfo=NULL );

Illapamempuor:

pDC — yka3arenb Ha KOHTEKCT yCTPOINCTBA, KOTOPBIN HY>KHO MCIIOJIb30BATh
JUTst ©1300paKeHUsl JOKyMEHTa.

pInfo — ykazatenp Ha sx3emmisap kinacca CPrintlnfo, koTopsiii onuckiBaeT
TEKyIllee 3aJlaHne 10 BbIBOY Ha neudatb. m_nCurPage onpenensier Homep neva-
taeMoit ctpanuibl. [lapamerp paBen NULL, ecnu oToOpakeHre HampaBsieTCs
Ha 3KpaH.

Onucanue. BbI3bIBa€TCSI CUCTEMOM MpPEXAE, YEM BBI3bIBACTCA (PYHKUUSA
OnDraw st 0ToOpaKeHHsI Ha dKpaHe, U NPekJie, YeM JJisi OUEPEAHON CTpaHu-
bl BbI3bIBaeTCs GyHKIUs OnPrint. 3agaHHas M0 yMOJYaHUIO pPeain3alus 3TOu
(GyHKUMU HE JeNaeT HUYero, eciv (PyHKIUs BbI3BaHa JJisl OTOOPaKEHMs HA dK-
pane. OHaKO, MOCKOJIbKY 3Ta (PYHKIIMS MEeperpy>keHa B MPOU3BOIHBIX KJIaccax,
tuna CScrollView, o6s13atesieH BhI30B €€ 0a30BOM peain3allud B Ha4yaje Balliei
neperpyKeHHoN QyHKIIUH.

Ecnu nnuna nokymenTta He Oblia omnpesenceHa B pInfo, OnPrepareDC cuu-
TaeT, YTO JOKYMEHT MMEET OJIHY CTPAHHUIly M OCTAHABJIMBAET LIMKJ NEYaTH IO-
CcJie TOro, Kak OJ{Ha CTpaHuIa Oblia HareyaTaHa. QYHKIMS OCTAaHABIMBACT ITHKI
nevaru, yctaHaBnuBas 3HaueHne m_bContinuePrinting paBusim FALSE.

[leperpyxarb pynkiuto OnPrepareDC tpebyeTcs B ClIeyONUX Clydasx:

e  Heo0xoaumMo KOppeKTUPOBaTh aTPUOYThl KOHTEKCTA YCTPOMCTBA ISl OII-
peneneHHoN crpanuubl. Hanmpumep, eciiu TpeOyeTcsi yCTaHOBUTH PEXUM
OTOOpaXEHUs WIH APYTrue XapaKTePUCTUKU KOHTEKCTa YCTPOMCTBA, JieNaTh
aTo cienyeT B pynkuun OnPrepareDC .

e  TpelGyercs BoIONHUTH pazOueHue Ha cTpaHUIbl. OOBIYHO JUIMHA JOKY-
MEHTa ONpelesieTe B Hadale Ie4YaTH, C HCIOJIb30BaHUEM (DYHKITUU
OnPreparePrinting. OgHako, eciy JJIMHA JOKYMEHTA 3apaHee HEM3BECTHA
(HampuMep, TpU MeYaTH HEOIPEACIICHHOTO YHCIa 3amuceil u3 0a3bl JaH-
HBIX), CliefyeT meperpy3uTh ¢yHknuto OnPrepareDC, 4To0bl BO Bpems
nevyaTH ONPEIeUTh KOHEI| JoKyMeHTa. Korza BBISICHAETCS, 9TO OOJbIIe
HET  CTpaHMl] JyIsl  [e4aTh, CJEeAyeT  YCTaHOBUTh  3HAYCHUE
m_bContinuePrinting (unen knacca CPrintInfo) paBusim FALSE.

e  TpelGyercs nmocbuiatTh yrpapisionme KoAbl NpUHTEPY. UTOOBI 3TO caenarh
u3 ¢yukiuu OnPrepareDC, cienyeT MCMHOJb30BaTh BBI3OBUTE (YHKIIHIO

Escape — wien kinacca CDC, ykaszarejaeMm Ha KOTOPBIHA SBISICTCS IapaMeTp
pDC.
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virtual void OnPrint( CDC* pDC, CPrintInfo* pInfo );

Iapamempuor:

pDC — ykazarenb Ha KOHTEKCT YCTPOWCTBA MPUHTEPA.

pInfo — ykazatenp Ha 3x3emmiisap kiacca CPrintlnfo, koTopsiii onuceiBaeT
TEKYIllee 3aJJaHUE 110 BBIBOJLy Ha II€YaTh.

Onucanue. BbI3bIBae€TCsS CUCTEMOM, UTOOBI HAaMleUaTaTh WK MPEIBAPUTENb-
HO TOKa3aTh CTPAHUILy AOKYMeHTa. J[Jsi KakIol CTpaHHIbl 3Ta (DYHKIUS BbI-
3bIBa€TCS cpasy mocie BeizoBa ¢yHkuuu OnPrepareDC. Homep cTpanuilsl on-
penensiercst 3HauenneM m_nCurPage —uanenom kimacca CPrintlnfo (ykazarens
pInfo). 3amannas Mo ymon4aHWIO peanu3anus BbI3bIBaeT GyHKIHMI0O OnDraw u
nepeaacT el KOHTEKCT yCTPOUCTBA IPUHTEPA.

[leperpyxarb pynkuuro OnPrint TpedyeTcs B ClIEIyOIUX Cydasx:

e  TpebOyercs BBINOJHUTH MeYaTh MHOTOCTPAHMYHOTO JIOKyMeHTa. DyHKIus
JIOJDKHA BBITIOJIHUTH T€YaTh TOJIBKO YacTH JOKYMEHTA, COOTBETCTBYIOIICH
TeKkyuen crtpanuie. Eciau nans medaTu HCHOJb3yeTCs BbI30B (PYHKIUHU
OnDraw, MOHO CKOPpPEKTHPOBATh Hayajao 00JIACTH MPOCMOTpa TaK, 4TO-
Obl Oblila Hare4yaTaHa TOJIbKO COOTBETCTBYIOIIAS YACTh JOKYMEHTA.

e  TpeOyercs, 94TOOBI MEUYATHBIN BapuaHT W300paKEHUST ObLT OTIMYCH OT H30-
OpaxkeHus Ha FKpaHe (To ecTh nporpamma — He WY SIWYG). Bmecto Toro,
yTOOBI MEepe/laBaTh KOHTEKCT YyCTpoicTBa mpuHTepa (pynkuum OnDraw,
CJIETyEeT BBIMOJIHUTH OTOOPaKEHUE C MCIOJb30BaHUEM aTpUOyTOB KOHTEK-
CTa yCTpOMCTBA, HE HUCIIOJB3YEMbIX MPU OTOOpakeHUU Ha 3kpaHe. Ecnu
JU1sl IeyaTu TpedyroTes cnenunanbHbie GDI-pecypcebl, ux cieayeTr BhIOpaTh
B KOHTEKCT YCTPOMCTBa Mepe]; OTOOpakKeHUEM U BOCCTAHOBUTH U3MEHEH-
HbIE 3HaYeHus nocse 3Toro. Itu GDI-pecypchbl 10MKHBI OBITH pa3MEIICHBI
B OnBeginPrinting u ocBoboxaers B ONENdPrinting.

e [levararh BepXHUE KOJIOHTUTYJIbI UM HUKHUE KOJIOHTUTYJIBI. B 3TOM chy-
yae MOXHO MCIoJIb30BaTh OnDraw st BBIBOJIa Ha IPUHTEP, OTPAHUYNBAs
COOTBETCTBYIOIIUM 00pa30oM 00JIacTh MeYaTH.

O6partute BHUMaHue, uyTo uieH kiacca CPrintlnfo (ykazarens plnfo)
m_rectDraw 3amaer pasmepsl nedyaraemMoid OOJacCTH CTPAHULBI B JOTMYECKUX
eAMHUIIaX.

He cnenyer Bo13biBaTh OnPrepareDC B neperpysxennoit pynkuuu OnPrint,
Tak Kak cucrema BbI3biBaeT OnPrepareDC aBToMaThyecku Nepes BbI30BOM
OnPrint.

virtual void OnEndPrinting ( CDC* pDC, CPrintInfo* pInfo );

Ilapamempuor:

pDC — ykazarenb Ha KOHTEKCT YCTPOUCTBA MPUHTEPA.

pInfo — ykazatenp Ha sx3emmisap kinacca CPrintlnfo, koTopsiii onuckiBaeT
TeKyIIee 3aJJaHue TI0 BHIBOY Ha ME€YaTh.
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Onucanue. BbI3bIBa€TCS CUCTEMON MOCIIE TOrO, KaK JTOKYMEHT OblI Hare-
yaTaH WM NPEJBAPUTEIBHO MMOKa3aH. 3aJaHHas MO YMOJYAHHWIO peau3alus
TOM (PyHKUMU HE AenaeT Huyero. [leperpyxarh 3Ty QyHKUHUIO TpeOyeTcs, eCiu
HY>KHO 0cB000AUTH Jt00bie GDI-pecypchl, KOTOpbie ObLIN pa3MelieHbl B PyHK-
nuu  OnBeginPrinting. s 2Toi 1enu CleAyeT HCMOAb30BaTh (YHKIUIO
CGdiObject::DeleteObject.

lNepeonpedeneHue supmyarnbHbIX hyHKUUU rnedamu

Panee namu Obuta mepeomnpeneneHa (ynkuus OnPreparePrinting. s
peanu3alii MHOTOCTPAaHUYHOW IeYaTH HaM TOTpeOyeTcs TakKe IMepeomnpese-
muth pyHkimu OnBeginPrinting u OnPrepareDC.

CHavana TpeOyeTcsi H00aBUTH B OMNpEIEICHHE Kiacca MPeACTaBICHUS
CMiniDrawView HecKoJIbKO HOBBIX NepeMeHHBIX ((aitn MiniDrawView.h):

class CMiniDrawView : public CScrollView

{

/] ...
HCURSOR m HCross;
int m NumCols, m NumRows;
int m PageHeight, m PageWidth;
CPen m PenDotted;
//

[Tepemennsie m NumCols 1 m NumRows ucnonb3yroTcst i XpaHEHUs
KOJIMYECTBA CTpPaHUI] 10 TOPHW3OHTAIA MW BEPTUKAIA, a I[EePEMEHHBIC
m_PageHeight u m PageWidth — s xpaHnenus pasmepoB cTpaHHUIL.

lNepeonpedeneHue supmyarnbHou yHKyuu OnBeginPrinting

Jns nepeonipenenenus BupTyanbHOW (yHkimu OnBeginPrinting BeI30BEM
mactepa ClassWizard, oTtkpoem Bkimanky Message Maps, BblOepeM
CMiniDrawView B cnuckax Class name u Object IDs, a B criucke Messages —
uMs pynkuun OnBeginPrinting u Haxkmem kHonky Add Function. Ananoruu-
HbIM oOpa3zoM no06aBuM mepeonpeneinenue Gpynkuun OnPrepareDC. Otpenak-
TUpyeM Koj aobaBieHHo ¢yHkuuu OnBeginPrinting cieayromuM o6pa3zom
(daiin MiniDrawView.cpp):

void CMiniDrawView: :OnBeginPrinting ( CDC* pDC,
CPrintInfo* pInfo)
{

// TODO: JloBaBbTe CBOM KOI 0OpadoTumKa
// TomyunrTe pasMeps! OOCTYIIHOM ISl NedaTy O6JIaCTM CTPAHMIEI
m PageHeight = pDC->GetDeviceCaps (VERTRES);// B mmkcesnsix
m PageWidth = pDC->GetDeviceCaps (HORZRES); // B mmxcejsix
m NumRows = DRAWHEIGHT / m PageHeight +

(DRAWHEIGHT % m PageHeight > 0);
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m NumCols = DRAWWIDTH / m PageWidth +
(DRAWWIDTH % m PageWidth > 0);

pInfo->SetMinPage (1);

pInfo->SetMaxPage (m NumRows * m NumCols) ;

CScrollView: :OnBeginPrinting (pDC, pInfo) ;

B npuBenennom kozae Bbi3oB pyHkuuu CPrintinfo::SetMinPage ycranas-
JIMBAET HOMED MEPBO MevyaTaeMoi cTpaHuLbl, a BbI3oB CPrintinfo::SetMaxPage
— obmee koaudecTBO BbIBOAMMBIX cTpaHull. MFC BbizoBeT (QyHKIMU
OnPrepareDC u OnPrint HeoOXoAMMOE KOJIMYECTBO pa3. B nuanoroBom okHe
Print Mmo>xHO 3a/1aTh HOMEpPA CTPAHUI BHYTPU YCTAHOBJIEHHOI'O TaKMM 00pa3zom
nuanazoHa. Ecnu He BbI3bIBanack ¢yHkuus SetMaxPage, 1o B (yHKIuu
OnPrepareDC crnenyer npeaycMOTpPETh pYYHOE MPEPHIBAHUE LIMKIIA NIEYaTH I1y-
TeM yctaHoBku 3HaueHus CPrintInfo::m_bContinuePrinting 8 FALSE.

lNepeonpedeneHue supmyarnsHou ¢pyHkuuu OnPrepareDC

OtpenaktupyeM  Tternepb koa  ¢yHkuuu  OnPrepareDC  (daiin
MiniDrawView.cpp):

void CMiniDrawView: :OnPrepareDC (CDC* pDC, CPrintInfo* pInfo)

{

// TODO: IoBaBbTe COOCTBEHHEIT KOI OO0paboTumKa
CScrollView: :OnPrepareDC (pDC, pInfo) ;
if (pInfo == NULL)
return;
int CurRow = pInfo->m nCurPage / m NumCols +
(pInfo->m nCurPage % m NumCols > 0);
int CurCol = (pInfo->m nCurPage - 1) % m NumCols + 1;
pDC->SetViewportOrg (-m PageWidth * (CurCol-1),
-m PageHeight * (CurRow-1));

Kak ormeuanocs panee, MFC BebiBaer ¢ynkiuo OnPrepareDC nepen
nevyarbio Kaxaoi crpanuibl. Onaako MFC BeI3bIBaeT 3Ty QPYHKIUIO makoice U
HEMOCPEACTBEHHO Iepesa BbI30BOM OnDraw i nepepucoBKU OKHA IPEACTaB-
nenus. [I0CkoNbKy B HallleM Cilly4ae OKHO ITPEICTABJICHUS MOANEPKUBAET IMPO-
KpyTKy (mopoxmaercst oT kiacca CScrollView), Bo3HHKaeT HEOOXOAMMOCTh CO-
IJ1aCOBATh HAYaJbHYI MO3UIHUIO MPOCMOTPA C TEKYIIEW MO3WULUEN MPOKPYTKHU
JOKYMEHTA.

Ecmu ¢ynkuus OnPrepareDC 6a30Boro kiacca BbI3BIBACTCS ISl IEpEpH-
COBKM OKHA MPEJICTaBIIEHUS, TO 3TOT BbI30B HACTpamBaeT OOBEKT KOHTEKCTa
YCTPOMCTBA HA TEKYIIYIO MO3UIKI0 TPokpyTKHU. [locne aToro ykazaremo plnfo
npucBanBaercs 3HaueHue NULL. B aTom cnydae Hail BapuaHT QyHKIIMK HUYe-
ro 0oJIblIE HE JIeTIaeT.

Ecnu pInfo ve paBuo NULL, to 310 anpec oowekra CPrintlnfo, u Ham xox
HACTpauBaeT OOBEKT KOHTEKCTa YCTPOMCTBa Tak, 4ToObl (GyHkuus OnDraw
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nevaraia credyrowyro 4acTb PUCYHKAa Ha TEKYIIEH CTpaHUIE (aHaJOTUYHO Me-
TOJly MPOKPYTKU JOKYMEHTA B OKHE MPEICTaBICHH, PACCMOTPECHHOMY paHee).
[lepemennas m_nCurPage kiacca CPrintInfo comepxxutr Homep Tekyuieit
neyaTaeMoi CTpaHullbl. DTO 3HaUeHUe BMecTe ¢ nepemeHHoit m NumCols, yc-
TaHOBJEHHOW (QyHkiuerdn OnBeginPrinting, wucnosb3yeTrcst A BBIYMCICHUS
ctpoku (CurRow) u cron6ma (CurCol) mo3unuum 4acTv pucyHka, BHIBOJUMON HA
nevath. Jlanee 3TH 3HAYEHUS MCIIONB3YIOTCA JJIsi BBIYMCICHUS HOBBIX KOOP/IU-

HAT HavaJia MpeICTaBICHHUs], TepeaaBaeMbix B GyHKuo SetViewportOrg kinacca
CDC.

Modudgbukauyus eupmyansHou ¢pyHkyuu OnDraw

[Tocne Bw3oBa ¢Gyskiuu OnPrepareDC MFC BbI3bIBaeT (GyHKIIHIO
OnPrint. CtangapTHas peanu3anus 3Toi (YHKIMH MPOCTO BBI3BIBACT (PYHKIUIO
OnDraw kJacca mpeCcTaBJICHHs POTPaMMBbI, TIepeiaBasi € yka3aTeiab Ha 00b-
eKT KOHTEKCTa YCTPOUCTBA, CO3AaHHbIA PyHKIMer OnPreparePrinting u moaro-
ToBIeHHBINH (yHKIuer OnPrepareDC. [lockonbKy Havalio MpejcTaBiICHUS CO-
rmacoBano (Qynkumert OnPrepareDC ¢ 00BEKTOM KOHTEKCTa YCTPOWCTRA,
dbynknus OnDraw aBTOMAaTHYECKH TIedYaTaeT KOPPEKTHYIO YacTh PUCYHKA.

B Haiem nepeonpenesieHu Mbl TOJBKO MPEJOTBPATUM BBIBOJ| JIMHUM Tpa-
HUIIBI IPY TIEYATH, IOMECTUB UX B OJIOK if:

void CMiniDrawView: :OnDraw (CDC* pDC)
CMiniDrawDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;
// TODO: moBaBbTe KOI OTOOPaXeHMS COOCTBEHHBIX IAHHBIX
if (pDC->GetDeviceCaps (TECHNOLOGY) == DT RASDISPLAY)
CSize ScrollSize = GetTotalSize () ;
pDC->MoveTo (ScrollSize.cx, 0);
pDC->LineTo (ScrollSize.cx, ScrollSize.cy);
pDC->LineTo (0, ScrollSize.cy) ;
//

®yHKkyus GetDeviceCaps

Ecmm ¢pynxkumm GetDeviceCaps, kak B 3TOM IpUMepe, epeaaTh 3HAUCHHES
koHcTanTel TECHNOLOGY, To OHa BO3BpaTUT KOJ, YKa3bIBalOIIUW THII yCT-
pOMCTBA, CBSI3aHHOTO C 0OBEKTOM KOHTEKCTa yCTpoicTBa. B Hamem ciydae 3To
3HaueHue nposepsierca Ha paBeHCTBO DT RASDISPLAY, uyto o3Hauaer, 4yTo
3TO YCTPOMCTBO — DKPaH.

OO6biyHO (yHKkMs GetDeviceCaps BbI3BIBACTCA U3 NEPEOIPEACIICHHbBIX
dbyukiuit OnBeginPrinting, OnPrepareDC unu OnPrint, tu6o u3 crangapTHOM
¢ysnkun OnDraw kiacca npejctaBieHus. Mbl B IpuMepax y»e UCIOJIb30BaIH
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ee I omnpenesneHus Tumna ycrpoictBa BbiBojia (aprymeHnT TECHNOLOGY),
pa3mep obnactu neyatu B nukcensx (aprymeatsl HORZSIZE u VERTSIZE).

[Ipu BBIBOJIE HA dKpaH MpeIoiaraeTcs, YTo AUCIUICH MOJJIEPKUBAET BCE
OCHOBHBIE OIEpallid PUCOBaHUSA M OTOoOpaxkeHusi. O HAKO MPUHTEP WJIU IUIOT-
TEep HE 0053aTeNbHO WX MOAJEPKHUBAIOT. (151 BBIACHEHMSI, TIOIJIEPKUBACT JIH
YCTPONCTBO HEKOTOPBIE PACTPOBBIC MJIM OUTOBBIE OMEPAIMH, TAKKE MOKHO HUC-
M0JIb30BaTh 3Ty QyHKIMIO. [Iprmep:

int Caps = pDC->GetDeviceCaps (RASTERCAPS) ;
if (Caps & RC_BITBLT)
// Temepb MOXHO BHISEBATL PatBlt m BitBlt
if (Caps & RC STRETCHBLT)
// Temnepb MOXHO BHISEBATL StretchBlt

Taxxe 3Ty (yHKUHMIO MOKHO BBI3bIBaTh JJI ONPENEICHUS BO3MOMXHOCTH
IpPUHTEPA MPU PUCOBAHUM HEKOTOPBIX HU300pakeHWil, HanmpuUMep, PUCOBAHHE
kpuBbix (apryment CURVECAPS) wunu MHOroyrojbHUKOB (apryMEHT
POLYGONCAPS). bonee mnoapoOHyr0 HH(MOpPMAIUIO MOXKHO MOJYYUTh U3
JIOKyMEHTAIUH.
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Tema 18. MHOronoTo4Hble NPUIIOXXEeHUSA

BrmonHsemyo nporpaMmy, o01a1alonryr0 COOCTBEHHON MaMsThIO, OMHCa-
TensiMU (PaiyioB U IPYTMMU CHUCTEMHBIMH PECypcamu, IPUHITO HA3bIBaTh npo-
yeccom (process). IIporiecc MOXKET JOMyCKaTh HECKOJIBKO MapauIeNIbHbIX MyTel
WCIIOJTHEHUS KO/a, Ha3biBaeMbIX nomoxamu (threads).

[Tpu >TOM (pyHKIIMM HE MPUBS3aHBI K MOTOKAM — OJHY U Ty K& (yHKIIUIO
MOTYT BBI3bIBaThb HECKOJIbKO MOTOKOB. [1o GompIieil yactu, Bce MPOCTPaHCTBO
KOJa U JJaHHBIX Ipolecca JOCTYIIHO BCeM ero norokam. Ilorokamu ymnpasiser
OTIepaIlOHHAs CUCTEMA, U Y KaXKJOTO MMOTOKA €CTh CBOM CTEK.

[Totoku B Windows OBIBatOT IBYX BHUIOB: paboyue nomoku (worker
threads) u nomoxu nonvzosamenvcxoco unmepgetica (user-interface threads).
MFC noanepxxuBaer 00a BUa MOTOKOB. Y MOTOKA IMOJIb30BATEIBCKOTO MHTEP-
¢elica ecTb OKHA, a 3HaYUT, U CBOM LUKI 00pabOTKHU COOOIIEHHH, a y paboyero
— HEeT (XOTS MOXXHO M OpraHu30BaTh). Pabouyue MoTOKM jerde mporpaMMHupo-
BaTh, U OHM, KaK MpaBuiio, nosuesnee. Huwxke Oyaer paccMOTpeHO MPOrpaMMHUpo-
BaHHUE UMEHHO Pab0OYMX MOTOKOB.

Jlaxke B OJJHOMOTOYHOM MPUIIOKEHHHM €CTh MOTOK, KOTOPHIA HAa3bIBACTCS
ocHosubim nomoxkom (main thread). CoOCTBEHHO MPUIIOKEHUE — ATO U €CTh IT10-
TOK.

B nanHO# TeMe MBI pacCCMOTPUM BOIIPOC O CO3JaHUM BTOPUYHBIX ITOTOKOB
U YyNpaBlieHWd UMHU. ByayT Takke paccCMOTPEHBl MEXaHWU3Mbl CUHXPOHU3AINH
paboThl MOTOKOB, npenocrasisiemple Win32 API. B kauectBe mpumepa Oynet
CO3/1aHa MHOTOTIOTOYHAs Bepcust mporpamMmmbl Mandel.

18.1. Co30daHue u ynpaesieHuUe amopuvdHbIMU MOMoKamMu

B mporpammax ¢ rpaguueckum uHTEpHEHCOM pa3yMHO OpPraHM30BBIBATH
paboTy MOTOKOB TaKMM 00pa3oM, 4TOOBI OCHOBHOM (IIEPBUYHBIN) MOTOK 3aHU-
Masics 00paboTKOI COOOIIECHH, YTO TO3BOJISIO OBl Mporpamme ObICTPO pearu-
pOBaTh Ha MOCTYNAIOLIME KOMaH bl U IpyTrue COOBITHS.

[Ipy 3TOM BTOpPUYHBIA MOTOK (MJIM MOTOKH) MCHOJB3YETCS JJIs BBINOJIHE-
HUS JUINTEIBHBIX 33]1a4, KOTOPbIE MOTJIK Obl OJIOKUPOBATH HAa BpeMsi 00paboTKy
COOOIIeHU, HAaTPUMED, PU PUCOBAHUU CIOKHBIX rpaduyecKux U300paKeHUi,
nepecyere dJIEKTPOHHBIX TAOJIUII, BHITOJIHEHUH JAMCKOBBIX Oomneparuii, padboTe c
NOCJIEIOBATENbHBIM [TOPTOM U T.II.

3arnyck OTEIbHOIO IMOTOKA MPOUCXOIUT OBICTpEE, UEM 3aITyCK IIpoLecca, U
TpeOyeT He3HauuTeNbHOro oobeMa namsatu. Kpome toro, kak ObUIO OTMEYEHO,
BCE MIOTOKU UMEIOT JIOCTYIl K OCHOBHOM YacCTH pPeCypCOB IPOTPaMMBl.

Hacmpouka cpedbi paspabom4yuka.

[Ipexxne Bcero, cneayer yoenuTbes, 4YTo ycTaHoBKa mpoekTta Use run-time
library mMeer 3HaueHHE, COOTBETCTBYIOIEE MHOIOIOTOYHOMY pexumy. s
sTOoro B MeHto Project BeiOepeM komanay Settings... U UMs IPOEKTa B UEPAPXU-
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YECKOM CITUCKE MPOEKTOB (B JIeBOM yacTu okHa). OTkpoeM Bknaaky C/C++ u Bbl-
oepem nmyHkT Code Generation B cniucke Category. B criucke Use run-time library
BbIOEpeM HeoOxomumoe 3HaueHue: Multithreaded wim Multithreaded DLL (mnst
otnagouHoi Bepcun: Debug Multithreaded nin Debug Multithreaded DLL).

(]D303FMK9LlB&fUKﬁ(GanpLﬂﬁﬂ98OI70nWOKa
Jl514 3amycka HOBOTO MOTOKA ucmob3yeTcs riaobanbHas MFC-gynkmms

CWinThread* AfxBeginThread
( AFX THREADPROC pfnThreadProc,
LPVOID pParam,
int nPriority = THREAD PRIORITY NORMAL,
UINT nStackSize = 0,
DWORD dwCreateFlags = O,
LPSECURITY ATTRIBUTES lpSecurityAttrs = NULL ) ;

Oynkius AfxBeginThread naunmanusupyet 6ubnuorexky MFC st pabo-
Thl B MHOTOTIOTOYHOM pPEXHME, MOTOM BbI3bIBaeT GyHKIUIO _beginthreadex
OMONMMOTEKN TEeproaa BBHIMOJIHEHMS, a 3aTeM JUIsl 3alyCKa MOTOKA BbHI3bIBACT
¢ynxmuo Win32 API ::CreateThread. 3to mo3BossieT 6e3 mpoOieM UCIOIb30-
Bath Kjaccel MFC.

B MFC-niporpammax Henb3s cO31aBaTh NOTOK, HEMOCPEICTBEHHO BBI3bIBAs
¢dbynkuuu _beginthread, _beginthreadex unu ::CreateThread.

Oynkuusa AfxBeginThread 3amyckaeT HOBBIM MOTOK M Cpa3y BO3BpallacT
ynpasneHue. C 3Toro MoMeHTa 00a MOTOKa CYIIECTBYIOT OAHOBpeMeHHO. [lep-
BbIii mapametp (pfnThreadProc) 3amaeT ¢pyHKIMIO, KOTOPOU MepenaeTcs yrnpas-
JIeHUEe B HOBOM IIOTOKE, a BTOpoil (pParam) — 3HaueHue, mepenaBaemMoe 3TOM

byHKIIH.
DyHKIHS TOTOKA JOJDKHA UMETh CIICAYIOIUi (hopmar:

UINT ThreadFunction (LPVOID pParam) ;

Bo3sBpamaemoe €10 3HaueHHe SABISIETCS K000M 6038pama. OOBIYHO TPHU
HOpMaJbHOM 3aBepIleHUH (PYHKIIMS BO3BpallaeT HyleBoe 3HaueHue. He paspe-
maetcs Bo3Bpamarh crennanbHoe 3HaueHue STILL ACTIVE (0x00000103L),
03HAYaroUlee, YTO MOTOK BCE €ILE BBIIOJIHAETCS.

OObIyHO pParam — 3T0 ykazareib Ha CTPYKTYpPY, KOTOpasl COAEPKHUT BCIO
nepeaBaemMyro nH(popMaruio.

Yerbipe nocnennux mnapamerpa Qynkuuu AfxBeginThread mmeroT craH-
JApTHBIE 3HAYEHUS, TO3ITOMY UX MOXHO OIYCTUTh MPHU 3aIlyCKe MOTOKA.

[Tapametp nPriority 3amaer npuopumem TNOTOKA, KOTOPBIM ONpEAEsIeT, Kak
4acTo MOTOK OyZeT noiy4ars yrnpanieHre. OObIYHO eMy MPUCBAUBAETCS 3HAUCHHE,
cootBercTBytoniee cpeanemy npuopurery — THREAD PRIORITY NORMAL.

[TapameTp nStackSize onpenensier pasmep creka. 3HadeHue 0 (MCIOIB3Y-
eTCsl B OOJBIITMHCTBE CIIy4aeB) 03HAYAET, YTO pa3MEpP CTEKa YCTaHABIUBACTCS 110
YMOJIYAHHUIO.
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Ecaun mapamerp dwCreateFlags paBen O (ctanmapTHoe 3HaYeHUE), TO HO-
BbIll TNOTOK Cpa3y CTAaHOBUTCA AKTHUBHBIM. Ecium eMy NpHUCBOUTH 3HAUYECHHE
CREATE_SUSPEND, T0o moToK HYXHO OyJeT aKTMBH3UPOBATh SIBHO, BbI3BaB
¢ynkuuto CWinThread::ResumeThread.

[Tapametp IpSecurityAttrs ompenensier atpuOyThl 3amuThl. 3HadeHue 0
(ucronp3yeTcsi B OOJIBIIMHCTBE CIy4aeB) O3HAYAET, YTO aTPUOYTHI 3aIIUTHI yC-
TaHABJIMBAIOTCS IO YMOJIYAHUIO.

lNpekpalyeHue 8bINoHeHUs Mnomoka

Haubosnee ecrecTBeHHbIN croco0 3aBepIICHMsS] MOTOKA — 3TO BO3BpaAT W3
ero IJIaBHOM (YyHKIMU 4Yepe3 omeparop return ¢ ykazaHHEM KOJla 3aBEPILCHMUS.
[Tpu 5TOM cTEeKk MOTOKa OCBOOOXKIAETCSI, BCE aBTOMAaTUYECKUE JTAHHBIE KOPPEKT-
HO YHMUYTOXAKOTCS, T.€. I BCEX PK3EMIUISIPOB KJIACCOB BBI3BIBAIOTCS JIECTPYK-
TOPBI.

AnbpTepHATUBHBIN crioco0 3aBepiieHusi — BbI30B MOoTokoM MFC-dyHkimn
AfxEndThread ¢ nepenaueii el KoJia 3aBeplUIEHUs B KaUe€CTBE TapaMeTpa:

void AfxEndThread (UINT nExitCode) ;

[Ipu 3TOM CTEK MOTOKA OCBOOOXKIAETCS, OJTHAKO AECTPYKTOPHI JjIsl aBTOMa-
TUYECKUX OOBEKTOB He 8bl3blI8AIONICA.

3ameuanue. O0a crocoba mpeanoaararoT, YTO COOTBETCTBYIOIINE JIEHCT-
BUS BBINOJHSIOTCS camum nomoxom. Eciii ecTb HE0OX0JMMOCTh 3aBEPIIUTH I10-
TOK U3 Opy2o2o MOTOKA, TO CaMOe€ IMPaBUJIbHOE PEIlEHUE — MepefaTh CUTHal B
3aBepIlIaeMbIil TOTOK, IO KOTOPOMY OH ce0sl 3aBepiuaeTr caM. JJomycTumo Takxe
UCIIOJIb30BaHUE CI10c00a, pEKOMEHIyeMOro JOKyMEHTAaIllel, a UMEHHO UCIIONb-
3oBanue pynkiuu ::TerminateThread, npexocraBmsiemoit Win32 API.

YrpaeneHue nomokom

Oyukius AfxBeginThread Bo3Bpaiaer ykaszaTenb Ha OOBEKT Kiacca
CWinThread, koTopblii MOKHO HCIONB30BaTh JUIsl YIpaBieHUss MOTOKOM. Ero
CJIETyeT COXPaHUTbh, HAIIPUMED:

int Value = 1;
CWinThread *pWinThread;
pWinThread = AfxBeginThread (ThreadFunction, &Value) ;

[l BpeMEHHOW TPUOCTAHOBKH BBINIOJIHEHHUS IOTOKA POJUTEIBCKUN TTOTOK
MOeT BbI3BaTh GyHKuo CWinThread::SuspendThread:

pWinThread -> SuspendThread () ;

Jlis  BO30OHOBIEHUS BBIMOJIHEHHUS TOTOKA HCHONB3yeTCd (PYHKIHS
ResumeThread:

pWinThread -> ResumeThread () ;
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Ecnu ¢ynkuus SuspendThread BhI3bIBasiach HECKOJBKO pa3, TO CTOJIBKO
e pa3 uisl BO30OOHOBJIEHHS pabOThl MOTOKAa TpeOyeTcsl BbI3BATh (YHKIIHIO
ResumeThread.

MoXXHO  W3MEHHUTh  TPUOPUTET  TMOTOKA,  BbI3BaB  (DYHKIHUIO
SetThreadPriority, Hanpumep:

pWinThread ->
SetThreadPriority (THREAD PRIORITY ABOVE NORMAL) ;

Texymiee 3HaueHne npuopurera Bo3Bpamaet Gyukmus GetThreadPriority.

Ponurenbckuii IOTOK MOXKET HCIIOJIb30BaTh (GyHKITHIO
::GetExitCodeThread, 4To0bl OonpenenuTh, TPOJOIDKACTCS U BHITIOJIHEHUE T10-
TOKa:

DWORD ExitCode;
: :GetExitCodeThread (pWinThread->m hThread, &ExitCode) ;
if (ExitCode == STILL ACTIVE)
// TIOTOK IPOMOJIKAET BHIIOJIHEHVE
else
// TOTOK BaBepileH, KOI BO3BpaTa B rnepemenHor ExitCode

Hcnonp3oBaHne MAaHHOTO KOJa MOKET BBI3BaTh MPOOJIEMY, 3aKIIOYal0-
IIYIOCS B TOM, YTO €CJIA MOTOK CO3JaH C YCTAHOBKAMHU 110 YMOJIYAHHIO, TIPH €TO
3aBepuieHun 00bekT kinacca CWinThread asmomamuuecku yoansemcs, u 06-
parieHre K HeMy BbI30BeT OomuOKy. UToObI MpeoTBPaTUTh €€, MOKHO MCIIOJIb-
30BaTh TAKOW KOJI CO3/IaHUs MOTOKA!

pWinThread = AfxBeginThread (ThreadFunction, &Value,
THREAD PRIORITY NORMAL, 0, CREATE SUSPEND) ;

pWinThread -> m bAutoDelete = FALSE;

pWinThread -> ResumeThread () ;

B sTOM ciiydae nociie okoHYaHusl padOThl ¢ 0OBEKTOM MOTOKA €ro CIETyeT
YAQIUTh SIBHO:

delete pWinThread;

18.2. OcobeHHocmu ucnosib3oeaHusi MFC-knaccoe &
MHO20MOMOYHbLIX Mpo2paMmMax

OepaHuyeHusi Ha ucrionb3oeaHue MFC-knaccoe

[ToToKH, CO3JaHHBIE B OAHOM IPOLIECCE, BBIMOJIHAKOTCA B OJJHOM aIpECHOM
IIPOCTPAHCTBE, COBMECTHO HCHOJB3YIOT TJ00aNbHbIE W JAUHAMUYECKUE Iepe-
MeHHbIE U 00BeKThl. OJIHAKO CYIIECTBYET PsiJi OTPAHUYECHHUM HA MCIOJIb30BaHUE
00bexkToB MFC-kiaccos.

Bo-nepBeIX, JBa MOTOKAa HE MOTYT OJHOBPEMEHHO IOJIy4YaTh JOCTYH K OJ-
Homy o0wsekty MFC. Hanmpumep, oHM MOTYT HCTIOIB30BATh OJIUH M TOT K€ 00B-
ekT kyacca CString, HO HE MOTYT OJTHOBPEMEHHO BbI3bIBaTh €ro GpyHkuuu. Yro-
Obl NMPEJOTBPATUTh TAKOE HEKOPPEKTHOE McnoJib3oBaHue o0obekToB MFC, cie-
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JyeT BOCIMOJIb30BATHCSI OJJHUM U3 CIOCOOOB CUHXPOHU3AIMH, PACCMATPUBAEMbBIX
naiee.

Bo-BTOpbIX, OOBEKTHI HEKOTOPBIX KJIACCOB, a TaKKE OOBEKTHI KIIACCOB,
IPOU3BOAHBIX OT HUX, JOCTYIHBI TOJBKO JJIA MOTOKA, MX CO3JaBUIEr0. JTO
KJIACCBI:

CWnd,
CDC,
CMenu,
CGdiObject.

[TpyunHa B TOM, YTO Ka)/bli U3 TaKUX OOBEKTOB XPAaHUT JECKPUITOP JIs
HEKOTOPBIX MOJAYMHEHHBIX KjiaccoB. J[o4epHUl MOTOK JOJKEH, MOIYYUB 3TOT
JECKPHUIITOP, CaM CO3/IaTh COOTBETCTBYIOMIUNA OOBEKT Ayig paboTel ¢ HuUM. Ha-
npuMep, NOoToK coznaeT o0bekT kinacca CWnd asnst ynpasiieHust okHoM. Bmecto
nepesadyn 3Toro 0ObEKTa B MOPOXKAAEMBIN MOTOK €My CJIeIyeT Mmepeaarb JecK-
puntop o0bekTa, xpansmuiics B nepemeHHod m_hWnd o6nexra. ToT, B cBOIO
ouepenb, COo3MaeT COOCTBEHHBIH 00BEeKT kiacca CWnd, BbI3bIBas (PyHKIHIO
FromHandle storo knacca. [Ipumep OyaeT npuBeeH HUKE.

Co30aHue Momokos nosib308ameribcKko20 uHmepagetlica

Kak MbI oTMeuanu panee, yallle HCIOJIB3YIOTCS pabouue nomoku, mo3Bo-
JISIFOIIME MPOU3BOJUTH BBIUMCIICHUS, TTOKA TIABHBIA MOTOK 3aHIT 00pabOTKOMN
COOOIICHMIA.

Jl1st co3nanust nomoxa noiv308amenbcko20 unmepgetica ClienyeTr BbI3BaTh
BTOpYl0 Bepcuto (QyHkuuu AfxBeginThread, wucnons3yromeil ykasaTenib
CRuntimeClass B kauecTBe EpBOIo MapameTpa:

CWinThread* AfxBeginThread
( CRuntimeClass* pThreadClass,
int nPriority = THREAD PRIORITY NORMAL,
UINT nStackSize = 0,
DWORD dwCreateFlags = O,
LPSECURITY ATTRIBUTES lpSecurityAttrs = NULL ) ;

Takoit MOTOK MOXKET co37]aBaTh OKHA U 00pabaThIBaTh COOOIIEHUS, Mepe-
naBaemble B HUX. CHavana TpedyeTrcsi MOCTPOUTh Kiace Ui yIpaBICHUS MOTO-
KoM, npousBeneHHbiii or CWinThread, u nepeonpenenuTs B HEM BUPTYaIbHYIO
¢ynxmuto Initinstance kinacca CWinThread. Ona gomkna co3gaBaTh BCe OKHa,
0TOOpa)kaeMble MOTOKOM, M BBIIOJIHATH BCe MHULIMANM3ai. OHa O4eHb NOXO-
’Ka Ha OJHOMMEHHYIO (DYHKIMIO Kjlacca MPUJIOKEHHS, KOTOPbIA (haKTHUECKU
yIPABJISIET IEPBUYHBIM OTOKOM ITPOrPAMMBI.

bonee peranbHyro MHGOPMALIMIO MOXHO HAallTH B COOTBETCTBYIOLIUX pPa3-
JieJiax CIPpaBOYHOM CUCTEMBI.
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18.3. CuHxpoHuU3ayusi MOMokKoe

Jlist 32-pa3psiiHbIX MpOoTpaMM, BeITIONHSIONMXCS B cpene Widows 95+ unu
paznuuHbix Bepcuit Windows NT, mepuonuyecku MPOUCXOIUT HepeKIoUeHUe
konmexcma (context switching) mo HEKOTOpPOMY alrOpuUTMy, MPUYEM pa3IHy-
HOMY Uil pa3HbIx Bepcuil Windows. BreinonHeHue 1iro00ro noToka MoXeT ObITh
IIPEPBAHO B MPOW3BOJILHBI MOMEHT BPEMEHU, W YIPaBJICHUE NEPEHIeT K ApY-
roMy TOTOKY. ITOTOKHM BBIMOTHSIOTCS ACUHXPOHHO, TaK YTO HEBO3MOXKHO CKa-
3aTh, KAKOH OIepaTop APYroro MOTOKA BHITIOJHSIETCS B IAaHHBIH MOMEHT.

B Takux ycnoBmsX IceBaonapaiienbHas paboTa MOTOKOB ¢ OOIIMMHU JaH-
HBIMH MOXET IMPUBECTU K HEACTCPMHUHHUPOBAHHOMY IOBEJICHUIO MPOTrPaMMBlI,
YTO, KaK MPaBUIIO, HEXKEIATEIBHO.

st ocyliecTBlieHUs] CUHXPOHM3AIMU JIEMCTBUI MOTOKOB MpH padoTte ¢
obmumu gaHaeIMH Win32 API comepkuT HA0Op CreUaIbHbIX 00beKmMOo6 CUH-
xporuzayuu. C uX OMOIIBI0 MOKHO OPTaHHU30BaTh:

®  3aIpeT OJHOBPEMEHHOI'O JOCTYIIa HECKOJIBKMX MTOTOKOB K OOIIMM pecypcaM;

e  OrpaHMYEHHE KOJMYECTBA MOTOKOB, OJHOBPEMEHHO pabOTaIIIUX C
pecypcom;

®  [EPECBUIKY CHUTHAJIOB MEX/Y IIOTOKAMHM.

MFC rtaxxke mpenocraBisieT HaOOp KJIACCOB Il OOBEKTOB CHHXPOHHU3A-
. OgHaKO OHM MEHee MOHSATHBI, yeM 00bekThl Win32 API, u, xpome Toro,
HMMEIOT IO CPABHEHMIO C MOCICIHUMU HEKOTOPbIE OTPAHUYEHUS 110 UCTI0JIH30Ba-
Huto. [TosToMy B nanbHeIieM Mbl OTPAaHUYUMCSI PACCMOTPEHUEM CPEJICTB CUH-
xpoHuzauu Win32 APIL.

Wcrnionb3oeaHue MbHOMeEKCo8

MBIOTEKC — OJHUH H3 HauoOoJjiee IMPOCTBIX U TUITMYHBIX 00BEKTOB CHUHXPOHHU-
3amuu. Ha3BaHue ero mpoucXOAuT OT BbIpakeHus mutual exclusion (83aumuoe
uckntouenue). VIcTionb3yeTcsi OH JUIS UCKIFOUCHUS MCIIOJIb30BaHUS pecypca 0o-
Jiee 4eM OJIHUM MOTOKOM. JlJi1 cO3/1aHusl 3TOro 00OBEKTa UCIIONb3YETCS (PYHKIIUS
::CreateMutex. Hanmpumep:

HANDLE HMutex;// TyofasibHas NepeMeHHas, IOCTYIHA BCEM [IOTOKaM

/...

void SomeFunction ()

{

/] ...
HMutex = ::CreateMutex
( NULL, // cTraHmapTHEE aTprOyThl SalliThl
FALSE, // MBOTEKC M3HAUYAJILHO CBODOOIEH
NULL) ; // vMa MBIOTEKCY He [IpMCBaVBaeTCs
//
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Oyukuusa CreateMutex Bo3BpalaeT AECKPUITOP, UCIOJIb3YEMBIM B JAJlb-
HEHWIleM BCEMU MOTOKAMHU JJISl CChUIKM Ha MBIOTEKC.

Hanee npu goctyne K o0IieMy pecypcy BO BCeX MOTOKax CleayeT J100a-
BUTH BI30B PpyHKIMH ::WaitForSingleObject. Hanpumep:

: :WaitForSingleObject
( HMutex, // OeCKpuUrnTop MBIOTEKCAa
INFINITE) ; // XOATb CTOJIBKO, CKOJIBKO HYXHO
// Pabora Cc ofumM pPecypCcoM
: :ReleaseMutex (HMutex) ;

Bropoii mapamerp pynkiuu CreateMutex 3agaeT BpeMs OKUJAHUS B MUJI-
aucekyHaax. [lo ucreuenun 3Toro BpeMeHu (yHKIIMS BO3BpaIllaeT YIpaBieHUE,
JaXKe eClii MBIOTEKC He Mepeliesl B cBOOOHOe cocTosinue. [IoHATh mpuuuHy
BO3Bpara ymnpasienusa u3 ¢pynkuun WaitForSingleObject moxHo, eciiu coxpa-
HUTh U TNPOAHAIM3UPOBATH BO3Bpaiaemoe et 3HaueHue thuna DWORD. B
Cllyyae BBIXOJAa [0 3aBEpIICHUM TaiM-ayTa d3TO 3HaYeHue OyAeT paBHO
WAIT TIMEOUT.

OrMmeTum Takke, uyTo ucroyb3oBanue 3HadueHus INFINITE B kauectBe na-
pameTpa He Bcerjga 0e30macHo: eciu OOBEKT TaK M He MepeusieT B CBOOOIHOE
COCTOSIHUE, ITIOTOK HUKOT]1a HE MMPOCHETCH.

Oyukiuo ::WaitForMultipleObjects MOXHO HCIOJIB30BaTh JJISI OXKUIAHUS
0CBOOOXKICHHS] HECKOJIBKUX MBIOTEKCOB — BCEX Cpa3y WM OJHOTO JII000TO.

1o 3aBepIiIeHUHU UCIIOIB30BaHUS MBIOTEKCA €r0 CJIEIYET 3aKPhITh:

: :CloseHandle (HMutex) ;

Lpyaue 06bekmbi CUHXPOHU3aUUU

Kpome mbrorekcoB, B cuctreMe Win32 MOYKHO HCIOJIb30BaTh U HEKOTOPHIE
npyrue 00beKThl CHHXPOHU3ALUU: KPUTHUECKHUE CEKIIUU, CeMaOphl U COOBITHUS.

Kpumuueckue cexyuu. BBINOIHAIOT T ke 3aJ1ayM, YTO U MbIOTEKCHI. [
HUX BbI3bIBAIOTCS Apyrue ¢pyHkuuu Win32. OHu HeMHOTo 3 ¢deKTUBHEE, HO HE
MO3BOJISIIOT CHHXPOHU3UPOBATh pad0Ty MOTOKOB B Pa3IMYHBIX POLIECCAX.

Cemagpopel. B oTianune OT MbIOTEKCOB JIOMYCKAaIOT OJHOBPEMEHHBIN J0C-
Tyl K pecypcaMm HeckonbKux TOTOKOB. Ilpu cozmanum cemadopa yka3blBaeTcs
MaKCHUMAaJIbHOE YMCJIO TAKUX TTOTOKOB.

Cobvimus. CoObiTHE — MHOTO(YHKITMOHATIBHBIH OOBEKT CHUHXPOHU3AIIUH,
MIO3BOJISIONINH TTOTOKAaM OOMEHUBATHCSI CUTHATIAMH.
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Oo0neKT

Ha3navenne o0bexTa @Oynkuun Win32 API
CHUHXPOHM3AIlUHA
::CreateMutex
3anper A0CTyna HECKOJIbKUM ::Wa!tForSmg_IeObje.ct
MpbroTekc HOTOKAM K 0BIIIM pecypean ::WaitForMultipleObjects
::ReleaseMutex
::CloseHandle

Kputnueckas cexuus

3anpeT 1ocTymna HeCKOJIBKIM
MOTOKaM K OOIINM pecypcam.
D¢} dexTuBHO, HO HE MOXKET
OBITH UCTIOJIE30BAHO PA3HBIMHU
MIPOIIECCAMH.

::InitializeCriticalSection
::EnterCriticalSection
::LeaveCriticalSection
::DeleteCriticalSection

OrpaHuyeHue yucia noToKoB ::Cre.ateSe_m aphor?
> | ::WaitForSingleObject
Cemadop KOTOPBIE MOTYT HMETH OO ::WaitForMultipleObjects
BPEMCHHBIN JOCTYII K 06IJ_II/IM .
::ReleaseSemaphore
pecypeam. ::CloseHandle
::CreateEvent
:SetEvent
[Tepenaya morokom curHanoB | ::PulseEvent
CoObIiTHE OJIHOMY WJIM HECKOJBKHUM Jpy- | ::ResetEvent
THM [TOTOKaM ::WaitForSingleObject
::WaitForMultipleObjects

::CloseHandle

Lpyaue munbl CUHXpOHU3auuUU

Oyunkiuu :WaitForSingleObject u ::WaitForMultipleObjects moryT wuc-
MOJIB30BATHCS IS OKUAAHUS JocTyna K o0bektam Windows u apyrux tumos. B
ITOM KOHTEKCTE 00beKmoM Mbl Ha3bIBaeM HE JK3EMIUISpP Kilacca, a AJIEMEHT
Windows, npeacTaBieHHbIN AeCKpUnTopoM. B Tabnuiie npeacTaBieHbl HEKOTO-
pble O0BEKTHI, AOMYCKAIOUINE CHHXPOHU3ALMIO TOJ00HOT0 poja.

Co0ObITHE, IO KOTOPOMY
O0beKT DOyHKIMA WIH IepeMeHHas IS
. 00BEeKT CTAHOBHUTCSH
Windows MOJIyYeHUs JeCKPUIITOPA 00bEKTA
CBOOOIHBIM
[ToTox CWinThread::m_hThread [Ipekpamenue noToka
ITpouecc ::CreateProcess, ::OpenProcess IIpexparienue mporecca
BBox ¢ . OCTYIIEH BBOJ C
A ::CreateFile, ::GetStdHandle Hocty A
KJIABUATYPBI KJIABUATYPBI
Ob6men - L OOMeH B cienuanbHOM
::FindFirstChangeNotification H
YBEJOMIICHUSIMU KaTajuore
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Kpome Toro, motok MoxeTt BbI3BaTh QpyHKuHUIO ::MsgWaitForMultipleObjects
JUISL OKUIaHUsL TUOO0 OCBOOOXKEHHUS OJTHOTO Wi 0osiee 0ObEKTOB, JTUOO MOJTY-
YeHHsI OJTHOTO WM Oojiee yKa3aHHBIX COOOIIEeHHH. MOKHO BOCHOJIB30BaThHCS
byHkuuei ::Sleep il O)KUJaHUSL B TEUEHUE 3aJaHHOTO KOJIMYECTBAa MUJLIUCE-
KyHA. O6e 3Tu QyHKUMU OJIOKUPYIOT MOTOK, TaK YTO OH HE 3aHMMAET IpoLec-
copHOro BpeMmeHM. HakoHew, [uisi CHMHXpPOHM3ALMM MOYKHO BOCIOJIb30BAThCS
r7100a71bHBIMU IEPEMEHHBIMH.

MHozornnomouHas npoepamma MandelMT

B paspabotanHoit Hamu panee nporpamme Mandel nepBuuHbIi (M €IUHCT-
BEHHBIN) MMOTOK MPOrPaMMBbI B IIMKJIE PUCOBAJI OJMH CTOJIOEN H300paxeHus, 3a-
TeM 00padaThIBaJl MOCTYNUBIINE COOOIIEHUS U TaK J1ajee.

Hama uens — pa3pabotath BepCUIO 3TOM MPOTpaMMBbI, MTO3BOJISIONLYIO MPO-
rpaMMe OTBEYaTh Ha COOOIIECHMsI, 70KA BBHIBOAMUTCS M300pakenue. [lepBuuHbIii
MOTOK MPOTpaMMbI OyJIeT OTBEYaTh 32 00PabOTKYy COOOIIEHU, & BTOPHUUHBIN —
dbopMupoOBaTH U300pAKEHHUE.

OTOT NOJAXO0J Jy4lle il IPOrpaMMUPOBAHMUS €IIE€ U [TOTOMY, YTO KaXKJIbIi
MIOTOK BBITIOJHSIET TOJIBKO COOCTBEHHYIO 3aJ1auy, HE MIEPEKIII0Yasch Ha APYyTHUE.

BwmecTe ¢ TeM 3TOT MOJAX0]1 MOPOKIAET U HEKOTOPhIE Mpodsiemsbl. Tak, He-
00X0UMO 3alPETUTh BTOPUYHOMY MTOTOKY PUCOBAHUE B OKHE, MTOKA MEPBUYHBIM
nepeaBuraeT win moauduuupyer ero. Kpome Toro, kak Mbpl OTMEUalu paHee,
MMEETCS PsIi OTPAaHUYEHUI 10 UCTIONb30BaHNI0 MFC-Knaccos.

Jlnst co3gaHusi MHOTONMOTOYHOM Bepcuu mnporpamMmbl Mandel Mbl BMecTo
MOAU(PUKALIMKA CTapOd MPOrpaMMbl CreHepUpyeM HOBBIM Habop aitnos. s
3TOTr0, Kak 0OBIYHO, BOCIONIb3yeMmcsi MmactepoMm AppWizard, posienaB Bce Te ke
nercTBus, 4To u s iporpamMmbl WinGreet. Umst mpoekta — MandelMT.

Jlanee omuchIBarOTCS HEOOXOAMMBbIE MOAMGPUKAIIMN B CTEHEPUPOBAHHBIX
¢aiinax UCXOIHOTO KOJa.

B ¢aiine MandeIMTView.h onpenenum nepemennyto m_PDrawThread
kiacca npeacrasinenuss CMandelMTView:

class CMandelMIView : public CView

{
public:

CWinThread *m PDrawThread;
//

Ota mepeMeHHasi OyJeT HMCIONb30BAThCs ISl XpaHEHHs ajgpeca OObeKTa,
YIOPABJISIIONIETO BTOPUYHBIM MOTOKOM. B ¢aiine MandeIMTView.cpp no6aBum
nHunranu3anuio m_PDrawThread B koncTpykTope kitacca CMandelMTView, a
B JIECTPYKTOpPE — yJaneHne o0beKTa NoToKa:

CMandelMTView: : CMandelMTView ()

{

// TODO: moBGaBbTe KOI KOHCTPYKTOPA
m PDrawThread = 0;
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CMandelMIView: : ~CMandelMTView ()

{
}

delete m PDrawThread;

B nauano ¢aitna MandeIMTView.cpp n100aBuM ciaeayromme onpeaesiCHus:

/] ...
#endif

// HaBop KOHCTaHT I MOCTPOEHMST M30GPaKSHMS :
#define CIMAX 1.2

#define CIMIN -1.2

#define CRMAX 1.0

#define CRMIN -2.0

#define NMAX 128

// TnoBanbHele NEpeMeHHsle Ui CBSISM MeXAy IIOTOKAMM:
int ColMax

o e

int RowMax;
BOOL StopDraw;
/] ...

3nech HAOOP KOHCTAHT JJISl TOCTPOEHHUS H300pa)KEHUsI OCTaJICsS TEM Ke,
YTO W B MPEIBIIYIIeH BEPCUHU MpOorpamMMbl. J[s XpaHEHHUS TEKyUIIUX pa3MepoB
OKHa MCTOJB3YyI0TCH nepeMennbie ColMax u RowMax. OHu caenansl riao0aib-
HBIMH, 4TOOBI 00a TOTOKa WMen K HUM noctym. [lepemennas StopDraw — 310
¢b1axoK, yCTaHOBKa KOTOPOTO O3HA4YaeT JUIsi BTOPUYHOTO TMOTOKA MPHKA3 He-
MEJIEHHOTO BO3BpaTa 0e3 3aBepIleHUs] PUCOBAHUSI.

Coznanum ob6pabotuuk coobmienus WM _SIZE. B okne mactepa ClassWi-
zard oTkpoeM BkiIagky Message Maps u Beioepem kinacc CMandelMTView B
cruckax Class name u Object IDs. Beioepem WM_SIZE B criucke Messages u
n06aBuM 00paboTuuk (MMsl Mo ymosdanuio — OnSize). OTpenakTupyeM ee Ko
CJIeIYIOIIUM 00pa3oM:

void CMandelMIView: :0nSize (UINT nType, int cx, int cy)
{
CView: :OnSize (nType, CX, CY);
// TODO: IoBaBbTe COOCTBEHHEI KOI OO0paboTunKa
if (ex <=1 || ey <= 1)
return;
ColMax = cx
RowMax = cy

e “weo

Oynkuus OnSize mojydaer ynpasieHUE NMPU NEPBOM CO3JAAHUM OKHA U
IpU U3MEHEHUHU €ro pazMepoB. Mbl 3anomuHaeM ux B nepemeHHbix ColMax u
RowMax.
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Tenepsr no6aBum B pynkiuto OnDraw ¢aiina MandeIMTView.cpp HeoO-
XOJIMMBIN UCXOJHbIN KoA. Tenepb 3Ta PyHKIMS HE 3aHUMAETCS PUCOBAHUEM —
OHA TOJIbKO 3aIlyCKaeT BTOPUYHBIM MOTOK M TYT K€ BO3BpAlIaeT yIpaBJICHHE.
Takum oOpa3zom, mporpaMma MOKET IPOJOJIKUTE 00pabOTKy COOOIIEHUI 0THO-
BPEMEHHO C PUCOBAHHUEM.

void CMandelMIView: :OnDraw (CDC* pDC)

{

CMandelMTDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;

// TODO: IoGaBbTe KOI OTOOpaXeHMs COOCTBEHHBIX IAaHHBIX
if (m PDrawThread)

{

StopDraw = TRUE;
m PDrawThread->ResumeThread ();

: :WaitForSingleObject
(m_PDrawThread->m hThread, // %maTe BaBepuieHMsI
INFINITE) ; // CTONBKO, CKOJIBKO HAaIo

delete m PDrawThread;

}

m PDrawThread = AfxBeginThread
(DrawFractal,
&m hWnd,
THREAD PRIORITY BELOW NORMAL,
01
CREATE SUSPENDED) ;
m PDrawThread->m bAutoDelete = FALSE;
StopDraw = FALSE;
m PDrawThread->ResumeThread ();

Oynkius OnDraw cHavasna nmpoBepsieT, ObLI JIM YK 3amyIieH notok. Ecnu
3TO Tak, TO OHA yCTaHaBliMBaeT 3HaueHue Quaxka StopDraw B TRUE, BbI3bIBa-
er ¢ynkuuro ResumeThread Ha ciyuaid, eciau TOTOK ObUT MPUOCTAHOBIICH,
JO’KUJIAETCSL €ro 3aBeplleHus U ynanseT o0bekT. [locne 3toro (a Takxke, eciu
IOTOK HE ObLT 3aIlyIlIeH) OHA CO3/AaeT U 3allyCKaeT HOBBII MOTOK, COXpaHss ero
neckpuntop B nepeMenHor m_PDrawThread.

JobaBum B daitn MandelMTView.cpp kox r1i00aibHONW (PYHKITUU
DrawFractal:

UINT DrawFractal (LPVOID PHWndView)

{

CClientDC ClientDC (CwWnd: :FramHandle (* (HWND *)PHWndView)) ;
int Col, Row;
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static DWORD ColorTable [6] =
{0x0000£f, // xpacmmpi
0x00f£f00, // BemneHsnz
0x£f£0000, // cwmomz
Ox00ffff, // xemTemi
Oxffff00, // GmprosoBLL
0xff00ff}; // cupeHeBst
int ColorVal;
float CI, CR = (float)CRMIN;
float DCI = (float) ((CIMAX - CIMIN) / (RowMax-1));
float DCR = (float) ((CRMAX - CRMIN) / (ColMax-1));
float I, ISqr;
float R, RSqr;
for (Col = 0; Col < ColMax; ++Col)
{
if (StopDraw)
break;
CI = (float)CIMAX;
for (Row = 0; Row < RowMax; ++Row)
{
R =1I=RSqgr = ISqgr = (float)0.0;
ColorVal = 0;
while (ColorVal < NMAX && RSqgr + ISqgr < 4)

++ColorVal;
RSgr = R * R;
I * I;

I +=1I + CI;
R = RSgr - ISqr + CR;
}
ClientDC.SetPixelV(Col, Row, ColorTable[ColorVal%6]l) ;
CI -= DCI;
}

CR += DCR;

}

return (0);

Bropuunslii moTok BbnosHsAeT QyHkiuio DrawFractal. Ona Bo3Bpamaet
yIpaBJIeHHE, KOrJa HapUCOBAaHO Bce M300pakeHue, U000 3HaueHue Quiakka
StopDraw ycranosieno B TRUE. [Ipu Bo3BpalieHnu €0 ynpasieHHs BTOPUY-
HBIU IIOTOK IIPEPBHIBACTCH.

Tak xak QpyHKIUS HE ABISETCS YICHOM Kjacca MpencTaBiIeHMs, Ui nepe-
naun koHcTpykropy kiacca CClientDC ona nomkHa IoJjlydaTh yKas3aTeiab Ha
BpPEMEHHbIN 00BEKT OKHA Mpe/ICTaBICHUs uepe3 BbI30B pyHkuuu FromHandle:

CClientDC ClientDC (CWnd: :FromHandle (* (HWND *)PHWndView)) ;
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Nmenno mno »stoii mnpuuuHe @QyHkous OnDraw nepenaer (yHKIUU
DrawFractal He yka3zarenb Ha OOBEKT OKHa MPEACTaBICHUS, a JECKPUITOP
Windows.

Tenepb MBI TOJDKHBI PEIIUTH €Ie OAHY MPOOJIeMy, CBSI3aHHYIO C PHUCOBa-
HueM. [Ipu nmepemenieHN UM U3MEHEHUHM Pa3MEpOB OKHA BTOPUYHBIA MOTOK
IPOJIOJKAET PUCOBAHUE, a TIEPBUYHBIN BBINOJIHAET YNOMSHYThIE onepaiuu. B
pe3yibTaTe Mocie nepeMenieHus] Wik U3MEHEHHs pa3MepoOB OKHA MU300paxKeHue
Oyner coaepxkath mpooOensl. [IpobieMy Jerko pemuTh MyTeM MPUOCTAHOBKH
BTOPUYHOTO TIOTOKA HA BpeMsl MEpPEMEIICHUsI WJIM U3MEHEHHS Pa3MepOB OKHa.
Jns  sroro Ham  moTpebyercs  co3dgaTh  O0OpabOTYMK  COOOIICHHS
WM_SYSCOMMAND.

3ameuanue. Ecou ycTaHoBUTH B HacTpoikax padodero croma Windows
OTIINIO OTOOPAXEHUSI COJACPKUMOTO OKHA TP MEepEeMEIICHIH, YKa3aHHOTO He-
npusTHOro 3@ dekra He Oyer.

Jns no6aBnenust o6padborunka coodmenuss WM_SYSCOMMAND B okne
mactepa ClassWizard otkpoem Bkiaaky Class Info, B criucke Class name BbiOe-
pem kiacc CMainFrame, a B cniucke Message filter — anement Window. 1o
MO3BOJIUT AOOABJISITE OOPAOOTUUKH J1JI OOJIBIIIOTO YUCIa COOOIICHUH, BKITIOYast
u WM_SYSCOMMAND.

Teneppr oTkpoem BkiIanky Message Maps, B cmuckax Object IDs u
Class name BwiOepeM kiacc CMainFrame, a B cmnucke Message — MyHKT
WM_SYSCOMMAND. Jlo6aBuM pyHKITHNIO-00paOOTIHUK (MM IO YMOJTYAHHUIO
— OnSysCommand). Otpenaktupyem ee kop (B ¢aiine MainFrm.cpp) ciemxyro-
M 00pa3om:

void CMainFrame: :0nSysCommand (UINT nID, LPARAM l1Param)

{

// TODO: JloBaBbTe COOCTBEHHBEIT KOI O0paboTumKa
CWinThread *PDrawThread =
((CMandelMTView *)GetActiveView ())->m PDrawThread;

if (PDrawThread)
PDrawThread->SuspendThread ();

CFrameWnd: :OnSysCommand (nID, lParam) ;

if (PDrawThread && PDrawThread->m hThread != NULL)
PDrawThread->ResumeThread () ;

Kpome »storo, B daiine MainFrm.cpp HYXHO m00aBUTH JTUPEKTUBHI
#include s aByx (daitnoB 3arosioBkoB, uToObl PyHKuus OnSysCommand
MOTJIa MOJIYYHUTh JOCTYT K OMPEIEICHHUIO Ki1acca MPeICTaBICHUS:
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#include "stdafx.h"
#include "MandelMT.h"

#include "MainFrm.h"
#include "MandelMTDoc.h"
#include "MandelMTView.h"

//

3aBepmias paboty Han mnporpammoil MandelMT, ynanum HeHyKHBIC
KOMaH/Ibl U3 MEHIO NMPOrpaMMBbl, CO3JaUM JIJIsl Hee UHIUBUIYaIbHbIA 3HAUOK U
no0aBuM OOBIYHBIN BbI30B B QyHKIMIO Initinstance (¢aitn MandelMT.cpp) mis
BBIBO/IA 3aT0JIOBKA OKHA:

/] ...
m pMainWnd->SetWindowText ("Multithreading Mandelbrot Demo");

return TRUE;

[IporecTupyem paboTy MpOrpamMMmBbl.
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Tema 19. CBA3n Mexay npoueccamu
19.1. 3anyck HOo8bIX npouyeccoe
@yHkyus ::CreateProcess

Ilpoyecc MOXHO OINPENEIUTh KAK UCIOJHSAEMbIA 3K3EMILUIAP MPOTrPaMMBbI.
3amyck OTAENBHOTO MpoIecca MEJIEHHEE U PacXOyeT OOJbIIe CUCTEMHBIX pe-
CypCOB, YeM 3aIycK MOTOKa, a 00MeH nH(popmaImen MeX Iy poleccaMu CIIOXK-
Hee, YeM 0OMEH MEX Ty ToTokamMu. KaKpIii mpoIiecc BBITIOHSIETCS] B COOCTBEH-
HOM aJIPECHOM NPOCTPAHCTBE, YTO JEJIAET MAJIOBEPOATHBIM CIIydyailHOE Hera-
TUBHOE BO3JCHCTBHE OJHOTO Tpolecca Ha paboTy apyroro. [[ms 3amycka
HOBOTO Tpoliecca ucnosblyercs riaodansHas MFC-dynkuus ::CreateProcess.

BOOL CreateProcess (

LPCTSTR lpszAppName, // OyTb K dawty
LPTSTR lpszCommandLine, // KOMaHOHasa CTPOKa
LPSECURITY ATTRIBUTES lpsaProc, // aTp.3auMTEl [Ipolecca
LPSECURITY ATTRIBUTES lpsaThread, // aTp.3alMTE [IOTOKA
BOOL bInheritHandles, // Hacen.IeCKpUIITOPOB
DWORD dwCreationFlags, // dyarv cosmanms
LPVOID lpvEnvironment, // OJIOK OKpPYXEeHMS
LPCTSTR lpszCurDir, // Tekymas IMPeKTOPU
LPSTARTUPINFO lpsiStartupInfo, // KOMIIOHEHTHE OKHAa

LPPROCESS INFORMATION lppiProcInfo // mudopMm. O mnporecce
)

Oyukuus ::CreateProcess wucnosib3yercss JJis BBIIOJHEHHUS MPOrpaMMm
J1000r0 THIA, MOAJIEPKUBAEMOI0 ONEPALMOHHON CHUCTEMOM, B TOM uucie 16-
paspsaaubix nporpamm st Windows 3.1 wiin MS DOS. Tlpumep ncrionb30BaHus:

STARTUPINFO StartupInfo;

memset (&StartupInfo, O, // UCHOJNb3yeT CTaHOapTHHE
sizeof (STARTUPINFO) ) ; // KOMIIOHEHTEI OKHAa

StartupInfo.cb=sizeof (STARTUPINFO) ; // TpebyeTcsa 3aroJjHUTH

PROCESS INFORMATION ProcessInfo;

: :CreateProcess (
"DoIt.exe", // BalyCcTuTb MCOOJIHAeMsI darul "Dolt.exe"
NULL, // KOMaHIHAS CTPOKA HEe 3amaHa
NULL, // cTaHmapTHele ATPMOYTH BalMTH [IPOLIECCA
NULL, // CTaHmapTHEE aTPUOYTH BalMTHE [IOTOKA
FALSE, // mpollecc He HacJemyeT IeCKPUIITOPE!
0, // cTraHmapTHele GJaTrM CO3OAaHUM
NULL, // UCHOJB3yeT Ccpeny POIMTEJILCKOTO IIPOLecca
NULL, // TeKylasa OVMPEKTOPMSA POIMTEJILECKOTO IIPOLIEeCCa

&StartupInfo, // KOMIOHEHTH OKHa MPOLIecca
&ProcessInfo) ; // mna nosydeHms MHQOPMALIMM O IIPOLIECCe
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[lepBblit mapamerp pynkuuu ::CreateProcess B JaHHOM IpUMEpPE HE COJEp-
KUT MyTH K ¢ailily, clieIoBaTeNIbHO, OH JOKEH HAXOAUTHCSA B TEKYIIEH AUPEKTO-
pun. OTCyTCTBHE BTOPOro NapameTpa MpHUBEIET K TOMY, YTO KOMaH/IHAas CTPOKa
Oyzer coaepxaThb TOJILKO UMs HcroyHsAeMoro (paina. JloyepHuil mporuecc MOXer
WCIIOJIb30BaTh JIJIsl JIOCTYIAa K KOMaHJHOM cTpoke BbI30B GyHKIMH Win32 API
:GetCommandLine, 6o mapamerp IpCmdLine, nepenaBaembiii B (DyHKIUIO
WinMain. ITocneanuii napamerp nepenaet agpec HEMHUIMATIM3UPOBAHHONW CTPYK-
Typbl Tunia PROCESS INFORMATION. @yHkius 3anUChIBaeT TyJa JECKPUITO-
PBI ¥ UAECHTU(PUKATOPBI TOUEPHETO MPOIIEcca U €r0 IEPBUYHOIO MOTOKA.

Oynkuusa CreateProcess cpasy Bo3Bpallaer ynpasieHue. JlouepHui mnpo-
necc (kak u 11000 Ipyroif) 3aBepiiaercs JM00 MO BBIXOAY W3 IIaBHOM (yHK-
1 (17 mporpamm ¢ rpadudeckum untepdeiicom WinMain), 1100 BBI30BOM
bynkun EXitProcess ¢ nepenaueii eif koga 3aBepiieHus. Pogutenbekuii mpo-
LECC MOXKET MOJYYUTh MHPOPMALMIO O COCTOSIHUU JOYEPHETo, BbI3BAaB (PyHK-
nuto ::GetExitCodeProcess.

DWORD ExitCode;

: :GetExitCodeProcess (
ProcessInfo.hProcess, // meckpunrop mnpolecca
&ExitCode) ; // ampec mepeMeHHOM IjiS KOIa BO3BpaTa

if (ExitCode == STILL ACTIVE)
// TIpoliecc MNPOMOJPKAET BHITOJIHATHCS
else
// Mpouecc 3aBepumeH, B ExitCode comepxmTcs KOI BO3BpPaTa

Vcrionb3oeaHue deckpurnmopa rnpouecca

Popurensckas nporpaMmma MOXKET UCII0JIb30BaTh (GyHKIIIO
::WaitForSingleObject, nepenas el J1eCKpUNTOpP AOUYEPHETO MpoLecca sl OXKHU-
JnaHus ero 3asepmieHrs. OHa TakkKe MOXKET HCIIOJIb30BaTh €ro Il Nepeaadu
OpyruM QyHKUUsM, Hanpumep, ::SetPriorityClass st u3MeHeHus: nIpHOpUTeTa
nporiecca uim ::TerminateProcess uis ero HeMEAJIEHHOTO TPEKPALEHHUS.

JleckpunTop oOCTaeTcs KOPPEKTHBIM AK€ II0CIE OKOHYAaHUS Ipoliecca.
[IpexpaTuTh €ro HCHOJb30BaHHE (3aKPBITh) MOXKHO, MepefaB €ro (yHKIHUU
::CloseHandle. Ecnu neckpuntop He ObUI SIBHO 3aKpBIT, OH OYyJIET 3aKpbIT aBTO-
MaTUYECKU IIPU 3aBEpLICHUM NporpaMMbl. Korma ece neckpunropsl mpolecca
OyayT 3akpbIThl, Windows BBITpYXaeT €ro u3 naMsru.

Ponurenbckuit W godYepHHM TpoOIleCC H3HAYAIBHO (QYHKIIMOHUPYIOT
He3aBucuMo. [Ipu 3aBepuieHUH pOAUTENBCKOIO IIPOLECCa NOYEPHUE IIPOLEC-
Cbl He 3asepuwiaiomcs aemomamuyecku. Kpome Toro, 060t npouecc (a He
TOJBKO POJUTEIBCKUN) MOXET YINpPaBiATh JAPYIMM IPOLECCOM, BBI3bIBAs
¢bynxkunn Win32 API (manpumep, ::WaitForlnputldle, ::GetExitCodeProcess,
::WaitForSingleObject, ::SetPriorityClass wunu ::TerminateProcess), npu
YCIIOBUH, YTO UMEET €ro AECKPHUIITOP.

Metoapl noay4eHus: JECKPUNTOPOB PACCMATPUBAIOTCS] HUXKE.
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19.2. CuHxpoOHU3auyus npoyeccos

N3 dgeTpipex paccMOTPEHHBIX OOBEKTOB CHHXpOHM3auuu Win32 uist CUH-
XPOHU3ALUKU JEHUCTBUN MOTOKOB BHYTPH PA3HbLIX NPOYECCO8 MOKHO HCIIOIb30-
BaTh TPHU: MBIOTEKCHI, ceMa(OphI U COOBITHSI.

[Ipu ucnonb3oBaHUM OOBEKTAa CUHXPOHU3ALUMU HYXHO IE€pelaTh €ro
neckpuntop coorBercTBytomieil pynkunun Win32 API. Opnako geckpumntop,
NOJIyYEHHBIH  OJHMM  MpoLeccoM  (Hampumep, BbI3OBOM  (PYHKLHH
::CreateMutex), He MOXe€T OBITh HCIOJB30BAaH JAPYrUM IMpolieccoM. BmecTo
3TOr0 OH JOJDKEH MOJYYUTh COOCTBEHHBIH AECKPUIITOP 3TOro 00bEeKTa (eciu
3TO HE ACCKPUNTOP, YHACIe008aHHblL NOYEepHUM TmpoieccoM). Hampumep,
NEPBbINA MPOLIECC CO3/1AET MBIOTEKC TAKUM 00pa3oM:

HMutex = ::CreateMutex
(NULL,, // CcTaHOapTHEE AaTPMUOYTH BalATH,
// OeCKpuUrnTop HE MOXEeT HaCJIEeIOBAThLCH
FALSE, // MBIOTEKC M3HAYaJIbHO HUKOMY HEe NPVHaOJIEXT
"Dummy Corporation Mutex"); // vmMsa MbooTekca

Torma BTOpoU mpo1ecc NoIydaeT JECKPUIITOP JAHHOIO MBIOTEKCA, BBITIOJ-
HsAsE moyHo makou e oneparop. Oyuknusa CreateMutex B 3TOM ciydae He
CO3/71aCT HOBBIA MBIOTEKC, & BO3BPAIIAET HOBBIM JECKPHUIITOP TOTO K€ OOBEKTa,
KOTOPBIM MOXET OBITh UCMOJIB30BaH B JaHHOM mpoiiecce. [Ipu a3Tom HEeoOxoau-
MO OBITh YBEPEHHBIM, YTO HU OJIMH W3 MOCTOPOHHUX 3aMyIEHHBIX MPOIECCOB
HE UCIOJIb3YET MBIOTEKC C TOYHO TAKUM K€ UMEHEM.

AHaJOTUYHBIM 00pa3oM HECKOJIBKO IMPOILECCOB MOTYT COBMECTHO
UCIIOJIb30BaTh OJUH ceMadop HIM CcOObITHE (COOTBETCTBEHHO (DYHKIIMU
::CreateSemaphore u ::CreateEvent).

ANbTEpHATUBHBIN CIIOCOO COBMECTHOTO HCITOJIb30BAHUS JIECKPUIITOPOB —
BbI30B dyHkimu Win32 API ::OpenMutex, ::OpenSemaphore wu ::OpenEvent.
Hampumep, oquH mpoiiecc co3aai MbIOTEKC, Kak ObUIO MOKa3aHo BeImIe. [[pyroii
MPOLIECC MOXKET MOJYYUTh K HEMY JIOCTYII CIAEAYIOIIUM 00pa3oMm:

HMutex = ::0penMutex
(MUTEX ALL ACCESS, // pas3pelieH MaKCUMaJIbHBII HOCTYII,
FALSE, // OeCKpuITOop HE MOXEeT HACJIEeNOBATHLCH
"Dummy Corporation Mutex"); // vMsa MboTeKca

Eciu MplOTEKC ¢ TakuM HMMEHEM emle He ObLT co3/laH, TO (DYyHKIHUS
OpenMutex 3aBepiaercst HeyaauHo u Bo3BpamiaeT NULL. Takum o6pazom 3Ty
(GYHKUIHIO MOYKHO HMCIIOJIb30BaTh, YTOOBI OMPENEIUTh, CO3/1aH MbIOTEKC Ha JaH-
HBII MOMEHT WJIM HET. AHAJIOTMYHBIM O00pa30M HCHONB3YIOTCS (YHKIMH
::OpenSemaphore u ::OpenEvent.
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[Nony4yeHue Oeckpunmopa npouecca

[Iporiecc MOXKET Takke MOITYYUTh JECKPHUIITOP NPYroro mpoiiecca (maxe
€CJIM HE OH ero co3jaai), Bei3biBas pynkmuio Win32 API ::OpenProcess.

B stom ciywae ¢ynknuun OpenProcess cienyer mepenath He UM (OHO y
MPOLIECCOB OTCYTCTBYET), a udermuguxamop npouecca:

HANDLE HProcess;
DWORD IDProcess;
// TonyunTs moeHTrdMKaATOpP MMPOoLecca M sammcarTb B IDProcess

HProcess = ::0penProcess
(PROCESS ALL ACCESS, // paspeleH MaKCUMaJIbHEM IOCTYII,
FALSE, // DOEeCKPUIITOp HE MOXeT HACJIeOOBATHLCH
IDProcess) ; // umeHTHMIMKATOP MIpollecca

XOoTsl mporpamMmMa MOXET 3apaHee 3HaTh uUMsa O0BEKTa, uoeHmu@uramop
00BEKTa OHA JAOJKHA MOYUUTh 80 8PeMsl bINOIHEHU.

Ponurensckuil mporecc MOXKET MOJYyYUTh HAECHTU(UKATOP JOUEPHETO U3
nonst dwProcessld ctpykrypsr LPPROCESS INFORMATION, a cam mporecc
MOXKET TONYyYUTh CBOM wuAeHTU(UKATOp, BbI3bIBas (ynkuuio Win32 API
::GetCurrentProcessld.

[Tony4yeHHBI NECKpPUNTOP HpOLECcCa MOXKHO HMCHOJIB30BATh JJIs BbI30BA
mo6oit pynkumn Win32 API, 4to0sl peann3oBaTh ynpaBieHHE WIA OXKUAAHHUE
3aBepllIEHUs Mpoliecca.

Hacnedyembie 0eckpunmopsl

CymecTByeT emie ABa Crocoda COBMECTHOTO HMCIIONIb30BAHMS MPOIIECCaMU
neckpuntopoB Windows: HaciegoBaHue U 1yOIupOBaHUE AECKPUIITOPA.

Yrto0bI JOUEpHHIA TIPOIIECC MOT HACed08amb NECKPUNTOP, TIPHU €r0 COo3/a-
HUU POTUTENHCKUN MPOIIECC TOJDKEH OOBSIBUTH €T0 HACIIETyEMbIM, HAIIPUMED:

SECURITY ATTRIBUTES Security =
{Sizeof(SECURITY_ATTRIBUTES),

NULL, // CTaHOapTHeE ATPUOYTH BAlATHL
TRUE}; // meckpunrop MOXET HACJIEIOBATHCS
HMutex = ::CreateMutex

(&Security, // Bamaer aTpuOyTH BaAlATHL

// ¥ HacCJemyeMOCThb IeCKPUIITOPa
FALSE, // MBIOTEKC M3HAUAJILHO HMKOMY HE IIPVHAIJIEKAT
NULL) ; // MBIOTEKC He MMeeT MVMEHMU

Teneps mpu coszmanuum gouepHero mpouecca (ynkuuu ::CreateProcess
cieayer B kadectBe mnaroro napamerpa (blnheritHandles) nmepenars 3nauenue
TRUE. DTo mo3BoJUT AOoUEepHEMY IPOLIECCY HACIEI0BATD J1:000U HACIEAYEMbIi
JNECKPUIITOP POAUTENbCKOro mporecca. CaMm AECKPUNTOp MEpeaeTcs: J00bIM
crocoOoM nepenayr uHpopMaIu MEeKIy IpoleccaMu (paccMaTpyBarOTCS Jjayiee).
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Lybnupyembie deckpurnmopsl

Ecnmu mporiecc mMmeer AECKPUNTOP HEKOTOPOro OOBEKTa, TO OH MOXKET
Bb3BaTh (pyHkmuio Win32 API ::DuplicateHandle mist reHepupoBaHus HOBOTO
JIECKPHUTITOPA TOTO e 00BEKTA, KOTOPHI MOXKET HCIIONIh30BATHCA J1F00bLM TIPO-
IIECCOM, BKIIIOYAs TEKYIIHHA, YKa3aHHBIM COOTBETCTBYIOIIUM apTyYMEHTOM ITOU
bynknun (depe3 aeckpuntop). [locme 3Toro geckpuntop oOBEKTa MEpenaeTcs
POLIECCY-TIPUEMHHKY OJTHUM U3 OMMCAHHBIX HIKE CITIOCOOOB.

HacnenoBanue u 1y0nupoBaHue JECKPUIITOPOB HE CTOJIb yI00HO, KaK Iep-
BbIC JIBA U3 ONMUCaHHBIX MeToA0B (::Create... u ::Open...), MOCKOJIbKY TpeOyIOT
OpraHu3aluy nepenadyu nHGopMaIuu MeXIy NpoleccaMu, OJHAKO TPUMEHUMBI
JUTSl MUCTIOJIB30BaHUSI IIUPOKOTO KPyra JECKPUIITOPOB Pa3HBIX THUIOB: 0OBEKTOB
CHUHXPOHU3AIIMH, MOTOKOB, MPOILIECCOB, KAaHAIOB, O0OBEKTOB (DailyioB maMsTH M
TO0BIX Apyrux, co3nanueix pynkmuet Win32 API ::CreateFile.

B Windows pa3HbIM mporieccaM Henb3ss COBMECTHO HCIIOJIB30BaTh JECK-
PHUIITOPHI CIETYIONTUX 00BEKTOB, OCTAOIINXCA COOCTBEHHOCTHIO CO3/IABIIETO UX
mpoiiecca:

®  BBIJICIICHHAS NIAMSATh,
e  rpaduyeckue 0ObEKTHI,
®  OKHa.

19.3. O6meH OaHHbIMU MeXxOy npoyeccamu
ObmeH OaHHbIMU 110 KaHaam

Kanan (pipe) — 310 cnenuanbHbld MEXaHU3M NE€pelayd JTaHHBIX MEXIY
nporeccamu. Win32 mpenoctaBisieT Kak umernosanuwvle (kpome Windows 95),
TaK U GHOHUMHblE KaHAJIBI.

AHOHUMHBIE KaHaJbl OOBIYHO UCHOJIB3YIOTCS JJISl CBSA3M MEXK]y POAMUTEIb-
CKMM UM JJouepHUM mnpoueccamu. CHayalla poAUTENIbCKUN MPOIECC CO3JaeT Ka-
Haj, Be3biBas GyHkuuio Win32 API ::CreatePipe. Ta depe3 apryMeHThbl BO3-
BpalllaeT JBa JECKpUIITOpa: IJs 3amucu U yteHus. Mx npu BbizoBe CreatePipe
HYKHO CZeJIaTh HaCJeAyEeMbIMHU.

Ilepen cozgaHuemM JOYEpPHErO MPOLECCA ITU JIECKPUITOPBI MOKHO CIENaTh
JTOCTYIHBIMHU 11 Hero BbI30oBoM (yHkimu Win32 API ::SetStdHandle. Dta
byHKIHUS MOAUDUIIMPYET CTAaHIAAPTHBIE JECKPUMNTOPHI BBOJIA, BHIBOJIA U COOO-
nieHui 00 ommoOkax. Eciu poauTenbckuil mpolecc XoueT nepeaarhb JaHHbIE J10-
yepHeMy, OH JOJDKEH HCIoNb30BaTh PpyHkumio SetStdHandle mist mpucBoeHus
JECKPUIITOPA YTEHUSl KaHalla CTaHJApTHOMY JECKPUOTOPY BBOZAA, €CIU IOJIY-
YUTh JaHHBIE, TO MPUCBOUTH JECKPUIITOP 3alMCU KaHajia CTaHAAPTHOMY JECK-
PUIITOPY BBIBOJA.

[Tocne 3TOro poauTENbCKU MpoOLEcC CO3JAeT KaHall, BbI3bIBas (YyHKLHUIO
CreatePipe. IIpu 3TOM OH JOKEH pa3pelIuTh HACJIEIOBAHHME JECKPUIITOPA.
[Ipy moOCBUIKE JAHHBIX POJAMUTENBCKUI TPOLECC HUCHONb3YyeT (YHKIUIO
::WriteFile, mpu nonyuenun — ::ReadFile. OTu xe QyHKIMU UCHOIB3YIOTCS U
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JOYCPHUM KaHAJIOM. J[J1s1 TOJTydeHus IECKPUNTOpa YTCHHS WJIA 3aIiCH KaHaja
ucnoisb3yercs pynkuus Win32 API ::GetStdHandle.

Hcrnonp30BaHNe MMEHOBAHHBIX KaHAJIOB, a TAKXKE MEXaHU3Ma CBSI3U MEKIY
IpoiieccaMy, Ha3bIBAEMOTO noumosvim swuxom (mailslot), mpeamnoaraercs
paccMOTpeTb B paMmkax ydeOHoro kypca "lIIporpammupoBaHue B CeTAX
Windows" u onrcaTh B COOTBETCTBYIOIIEM Y4EOHOM TTOCOOUH.

CosmecmHoe ucrnorb3oeaHue namsmu

Kax bl mponiecc BBIMIOIHSAETCS B CBOEM AIPECHOM IIPOCTPAHCTBE, HENOC-
TYIHOM JipyromMy rmpoiieccy. OqHako HCIOJIb30BaHUE MEXaHu3Ma ¢haillos na-
MMy TO3BOJISIET OPraHU30BaTh JOCTYII K 001IeMy OJOKY MamsiTé JUIsl ABYX WIH
0oJsiee MpoIECCOB. DTOT MEXaHU3M IMPEAOCTABISAET MPOLIEcCaM JOCTYI K KOIUU
(omobpasicenuro) daityia B OrepaTUBHON MaMsATH, MPUYEM CBOIMHI OpraHU3YeT-
sl omepaoHHoM cucteMoit. OgHako, eciiu (ailyibl TaMATH UCTIOIb3YIOTCS TPO-
CTO ISl TIepe/layyl TaHHBIX MEX]y MpolieccaMu, He TpeOyeTcs co3aaBaTh (aii
Ha JUCKE.

Jlnst BeIeieHust o0miero OJoKa MmamsTH M OpraHu3alii K HeMy J0CTyma
HY)KHO chenath ciemnytomiee. CHauana xascowlil POIecC, YY4acTBYIOMUN B 00-
MeHe, Bbi3biBaeT Gynkimio Win32 API ::CreateFileMapping, kak B cieayromem
npuMepe:

HANDLE HFileMapping;
HFileMapping = ::CreateFileMapping
( (HANDLE) OXFFFFFFFF, // HOBBDII Qaiyl OTCYyTCTBYeT,
// WUCIOJIb3yeTCHa CUCTEMHEDI (Qaiil
(LPSECURITY ATTRIBUTES) NULL, // CTaHIapTHas 3aumTa,
// OEeCKpUnTOp HE HaCJIeIyeMblA
PAGE READWRITE, // DoCTyrl IJid UTEHMHA U 3alllCU
0, // MakcuMasbHEDI pasMep (64-OUTOBBEII) 3alaeTCsa OBYMS
1024, // 32-6uToBEMM SHaUYeHMAMM. 3pech — 1 KOrT.
"MyFileMappingObject"); // uma obwekTa daiia IamMaTyr

[lepBbiii (mo Bpemenu) BbI3OB (yHkIMM ::CreateFileMapping co3naet
00vekm ¢hailna namamu W BO3BpALAET €ro JAecKpunrtop. Bropoi (B apyrom
polecce) MPOCTO BO3BPAILIAET JECKPUIITOP YK€ CYIIECTBYIOIIETO OOBEKTa,
NEHCTBUTENBHBIM B paMKax JaHHOTO Ipolecca. B mpumepe 3Ty BBI30BBI Orpa-
HUYMBAIOT pa3Mep MCIOIb3yeMOro 0JI0Ka NaMsITH OJHUM KHJI00aWTOM.

Janee xaxplil polecc BhIACISIET OJIOK NaMsTH, Ha3bIBa€MbIl npeocmas-
JleHuem gaiina:

char* PtrSharedMemory;
PtrSharedMemory = ::MapViewOfFile
(HFileMapping , // meckpunTop obbekTa darsia naMsaTu
FILE MAP ALL ACCESS, // DOCTyrn Ijis UTEeHMS M 3alliCHU
0, // cMmemeHre B ofumeM OJyioke namMaT (64-6urosoe),
0, // Bamaercd OByMd 32-OMTOBBMM SHadeHMAMM. Sneck — 0.

1024); // orobpaxaTe 1 KOT
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[lepBsiii (o Bpemenu) BoI30B GyHKuuu ::MapViewOfFile Bbiaenser 610k
naMsiTH 4 BO3BpalllaeT yka3arelb Ha Hero. Bropoi (B npyrom mpoiiecce) Bo3-
BpallaeT yka3arellb Ha TOT K€ caMblil 0ok mamsTu. Ilockonbky Temeps 0b6a
npoiiecca paboTaloT C OJHOM M TOM e 007acThi0 MaMSTH, BO3MOXKHO, UM IIO-
TpeOyeTcsi CHHXPOHU3UPOBATH CBOIO padoTy.

[Tocne 3aBeprieHus: padboThl ¢ 00IIeH 00JaCThIO MaMSATH KaXKIbIH U3 MpO-
1eccoB cHavasia Bei3biBaeT GyHkuuio Win32 API ::UnmapViewOfFile, 4To0sr
OTMEHHTH TIpesicTaBieHue (aiina, a 3arem ::CloseFile, 4To0bI 3aKpHITh AECKPUTI-
TOp 00beKTa haiiina mamsTH.

19.4. Ucnonb3o0eaHue 6ygepa obMeHa
ons1 nepedavyu OaHHbIX

KomaHOb!I 6ychepa obmeHa

Kak mpaBuio, mporpamma, KoTopas HCIHoib3yeT Oydep oOMeHa, JOHKHA
conepxath B MeHI0 Edit komannel Cut, Copy u Paste. Ecnu qy1st renepanun uc-
XOJTHOTO KOJIa UCToib3yercst Mmactep AppWizard, oH cam 100aBUT 3TH KOMaH/IbI
B MeHio Edit. X crangapTHbIie CBOICTBA MEpEUHCICHBI B CIIEAYIOMIEH TabIuIle.

Apyrue

HNnentuduxkarop Haanuceh HNHTepakTBHAs CIIPaBKa M
CBOlicTBa

Cut the selection and put it

ID_EDIT_CUT Cu&ttCtri+X on the Clipboard\nCut -

Copy the selection and put

ID_EDIT_COPY | &Copy\tCtrl+C it on the Clipboard\nCopy B

Insert Clipboard contents

ID EDIT PASTE | &Paste\tCtrl+V —
- - \nPaste

Crnenyromiasi Tabauia onuChIBAET HACTPOUKU akceneparopos. [Ipu 3Tom B
MEHIO0 0TOOpaX)ar0TCA TOJIBKO aKCeIepaTOPhl IO HOBOMY COTJIAIICHHUIO.

KomOunnanus KomoOounanusa
Komanna | UaneHTH(PUKATOP | KJIABHUII M0 CTAPOMY | KJIABHII 110 HOBOMY
corJialeHHIo corJIaleHHuIo
Cut ID EDIT CUT Shift+Del Ctrl+X
Copy ID EDIT COPY | Ctrl+Ins Ctrl+C
Paste ID EDIT PASTE | Shift+Ins Ctl+V
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Kak mpaBuio, o6padotunku koman Cut, Copy u Paste qobaBmusitorces ¢ uc-
nosib3oBaHueM mactepa ClassWizard. Yame ux n100aBisitoT B KJjacc MpeCTaB-
aenusd. s kaxaou u3 komasj cieayet 1o6aBut oopadorunku COMMAND u
UPDATE COMMAND UI. O6pa6oturk coobmienus UPDATE COMMAND Ul
BBI3bIBAETCA B TOT MOMEHT, korjga MeHio Edit oTkpeiBaeTcsi Bmepsbie. B 310
MOMEHT MOHO OTpPEAaKTUPOBATh MEHIO, B YaCTHOCTH, CAENATh JOCTYITHON WM
HEJOCTYNMHOM Ty wiu uHyr KoManay. O6pabotunk COMMAND mnonydaet
yIPaBJICHHE B MOMEHT BHIOOpA COOTBETCTBYIOIICH KOMaH/IbI.

Komanna | Unentuduxarop THun coodIeHus (zggggloe:{qnnﬂk
Cut ID EDIT CUT COMMAND OnEditCut

Cut ID_EDIT CUT UPDATE_COMMAND UI | OnUpdateEditCut
Copy ID EDIT COPY | COMMAND OnEditCopy

Copy ID EDIT COPY | UPDATE COMMAND UI | OnUpdateEditCopy
Paste ID EDIT PASTE | COMMAND OnEditPaste

Paste ID_EDIT PASTE | UPDATE_COMMAND Ul | OnUpdateEditPaste

Cnoco6 peanumzanmuu  oO6pabotunkoB coobmenniit COMMAND wu
UPDATE _COMMAND_ UI 3aBucut oT (opmaTta NEPEHOCHUMBIX JTaHHBIX.
Huxe Mbl paccmaTpuBaeM 3TOT BOTIPOC.

Ucrnionb3oeaHue byghepa obmeHa Orisi nepeHoca mekcma

CHauasia Mbl pacCMOTPHUM BOTIPOC 00 HcmoJib3oBaHuM Oydepa oOMeHa s
nepesadyy MpocToro TEKCTa, COCTOALIETo U3 neyaTaeMbix cuMBosIoB ANSI u He
COJICPIKaIlero BHEIPEHHBIX (opMaTHPYONIUX Koj0B. Borpoc o padore ¢ dop-
MaTUPOBAaHHBIM TEKCTOM OyAeT paccMoTpeH B maparpade "Vcmomp3oBaHue
Oydepa oOMeHa /i nepeayy NaHHBIX 3apeTUCTPUPOBAHHBIX (popmaToB'.

OtMeTnMm, 4TO eciny Kiacc nmpeacTtasieHus Hacneayercs or MFEC-knacca
CEditView, To noanepxka komanj Cut, Copy u Paste B HeM yxe peain3oBaHa.
JloCcTaTOYHO TOJIBKO BKIFOUUTH B MEHIO COOTBETCTBYIOIIME KOMAHIbI.

CoOctBenHas peanuzanus komany Cut u Copy npeanosaraer cieayromiee.
B kiacce mpencraBieHus 3aBOAUTCS NepeMeHHas (HazoBeMm ee m_IsSelection)
tuna BOOL, xoropoii npucBanBaercsa 3HaueHne TRUE B cityyae, ecinu B TEKCTE
BbIOpaH (parment. Torma oOpabotunku UPDATE COMMAND UI moryr
BBITJISAJIET TaK:

void CProgView: :OnUpdateEditCut (CCmdUI* pCmdUI)

{

// TODO: IoBaBbTe COOCTBEHHEI KOI 0OO0paboTunKa
pCmdUI->Enable (m IsSelection) ;

}
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void CProgView: :OnUpdateEditCopy (CCmdUI* pCmdUI)

{

}

// TODO: JloBaBbTe COOCTBEHHBEIT KOI OO0paboTumKa
pCmdUI->Enable (m IsSelection) ;

O6pabotunku coobmenuiit COMMAND s komana Cut u Copy JOJDKHBI

n06aBATh B Oydep oOMeHa BbIZIeTIeHHbIN 070K TekcTa. JJist 3Toro HeoOXoAMMO
BBITIOJTHUTH CJICAYIOITUE ACHCTBHS.

BezoB ¢yukiun Win32 API ::GlobalAlloc ans Beinenenus 6510ka mamsTH,
JIOCTATOYHOTO JIJIs1 pa3MEUIEHUS BbIICIIEHHOIO TEKCTA.

BoizoB @ynkuun Win32 API ::GlobalLock nyst 6mokupoBanus 610ka namsi-
TU U TOJTYYEHHS €ro yKa3aTels.

KonmpoBanue TekcTa B BBIJCICHHBIN OJIOK TTaMSTH.

BezoB pynkunn Win32 API ::GlobalUnlock nyist ocBoGoXaeH s BbIIETICH-
HOU MaMSATH.

Beor ¢ynkiuu CWnd::OpenClipboard nnst otkpeitusi 0ydepa odmeHa
(wu rno6ansHOM (yHkiuu ::OpenClipboard ¢ nepenaueii et neckpunrTopa
OKHA).

BenoB ¢yukiun Win32 API ::EmptyClipboard mis ynaneHus TEKyIero
cojaepkumoro o6ydepa ooOMeHa.

BezoB pynkmm Win32 API ::SetClipboardData mist HaznaueHus: 6ydepy
oOMEHa BBIJICIICHHOTO 0JI0Ka MaMsTH (depe3 ero TECKPUIITOP).

Brezos dyukiuu Win32 API ::CloseClipboard nist 3akpeiTust 6ydepa.
Ecnmu Beimonnsiercss komanga Cut, ynajneHue BBIICIEHHBIX JaHHBIX W3
JIOKyMEHTA.

Tekcr, konupyembiid B Oydep oOMeHa TOCPEICTBOM ONMKMCAHHOW MPOIIeay-

PbI, JOJDKCH OTBCUYATh CIICAYIOIIUM Tpe6OBaHI/I${MZ

Texcr cocrout u3 neyaraeMbix cuMBoJioB ANSI 6e3 BHenpeHHbIX (hopma-
TUPYIOUIMX U YIIPABIISIOINUX KOJOB.

Kaxxnas cTpoka 3aKkaHYMBaeTCs CUMBOJIAMHU BO3BpaTa KapeTKH U IepeBoa
CTPOKH.

Bech 6510k 3akaHUMBaeTCsl HYJIEBBIM CHMBOJIOM.

Kak BugHO M3 onucanHoM nponenypsl, Windows coxpaHsieT He JaHHbIC, a

neckpunTop 6y1oka namatu. [IporpaMMucT 1omKeH caM M03a00THTHCS O COXpa-
HEHUW CBOWX JAaHHBIX W Tiepenade neckpunropa B Oydep oOmena. Ilostomy
NEPBBIM HAIIUM JIEHCTBUEM OBLIO pa3MEIIeHHE COOTBETCTBYIOMIETO OJoka
namsatu pynkuueit Win32 API ::GlobalAlloc.

HGLOBAL Globalalloc (

UINT uFlags, // aTpuByTH pasMeleHNS
SIZE T dwBytes ); // xommuecTBO GaliToB
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OyHKIUS BO3BpAIAET JAECKPUNTOP BBIACICHHOIO OJIoKa MaMsaTH (Wiu
NULL B cnyyae HEBO3MOXKHOCTH BbIiesieHUs ). [Ipu BbIeieHun G10Ka aMsITH ¢
1EeJIbI0 TToCNeAyolIeH nepeaayu B 0ydep oOMeHa B mepBOM MapaMeTpe HeoOXo-
mumo yctanoButh ¢piiaru GMEM_MOVEABLE u GMEM_DDESHARE. Ecnu
takke ycranoBuTh guiar GMEM_ ZEROINIT, 6ok namstu OyAaeT UHHUITUATH-
3UpOBaH HYJISAMHU.

Hwuxe nmpuBoauTcs npuMep KoJa, peaiu3yroLIEro BCE ONMHMCAHHBIE JIEUCT-
BHUS.

char Buffer[] = "Sample text to be copied to the Clipboard";
void CProgView: :OnEditCopy ()
{
// TODO: IloGaBbTe COOCTBEHHEN KOI O0padoTurKa
HGLOBAL HMem;
char *PMem;
// 1. BolmesieHue OJioka [IaMATU
HMem = (char *) ::GlobalAlloc (GMEM MOVEABLE |GMEM DDESHARE,
strlen (Buffer) + 1);
if (HMem == NULL)
{
AfxMessageBox ("Error copying data to the Clipboard") ;
return;
}
// 2. BroxkupoBaHue OJIOKA MaMATU M IIOJIydeHMEe YyKa3aTesId
PMem = (char *) ::Globallock (HMem) ;
if (PMem == NULL)

{
: :GlobalFree (HMem) ;
AfxMessageBox ("Error copying data to the Clipboard") ;
return;

}

// 3. KommpoBaHME BBIIEJIEHHOT'O TEKCTa B OJIOK [IaMATH
::1strcpy (PMem, Buffer) ;

// 4. PasbIoKMpPOBaHME BHIOEJICHHOM IIaMITU
: :GlobalUnlock (HMem) ;

// 5. OTKpuTb Oybep obMeHa
if (!OpenClipboard ())

{
: :GlobalFree (HMem) ;
AfxMessageBox ("Error copying data to the Clipboard") ;
return;
}
// 6. Oumcturs Oybep oOMeHa
: :EmptyClipboard () ;
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// 7. llepemaTs OECKPUIITOP NaMaTu B Oybep obMeHa

: :SetClipboardData (CF TEXT, HMem) ;

HMem = 0; // UTofwl GoJiblle HE MCIIOJIL30BATE (3TO BarpelmeHo)
// 8. 3BakpuTbh Oybep obMmeHa

: :CloseClipboard () ;
}

lNonyyeHue mekcma u3 byghepa obmeHa

Ecnu nporpamma mo3BojisieT BCTaBIsATh W3 Oydepa TOJIbKO CTaHAAPTHBIN
TekcT, o0padoTunk coodbmenuss UPDATE COMMAND Ul gns komanast Paste
JOJKEH JIeflaTh KOMaHJy JIOCTYIHOMW, TOJIbKO eciu Oydep cOmepk HUT TEKCT.
UtoObl onpenennTs, COAepKUT i Oydep oOMeHa HaHHbBIE, COOTBETCTBYIOLINE
crienualibHOMY  Qopmary, ucrionbzyercss  ¢ynkmus  Win32  API
::IsClipboardFormatAvailable. Ee nepBsiii aprymeHT 3a1aet xenaembliii popMmar.
[Ipumep BbI30OBA:

void CProgView: :OnUpdateEditPaste (CCmdUI* pCmdUI)

{
// TODO: IloGaBbTe COBOCTBEHHENT KOI OO0padoTurKa
pCmdUI->Enable (::IsClipboardFormatAvailable (CF TEXT)) ;

OnnoBpemeHnHo B Oydepe oOMeHa MOTYT COAEpPXKAThbCS JaHHbBIE He-
cKoJIbKUX (popmaToB. UTOOBI onpeAeanTb Bce (popmaThl, TOCTYIHbIE B JaH-
HbIi MOMEHT, ucnoiybizyetca pyHkuus Win32 API ::EnumClipboardFormats.
UToOB! OnpeneuTh Jydmnil GopMart U3 NpeaBapuTeIbHO 3aJaHHOTO CIIUCKA
NPUOPUTETOB,  MOXKHO  BOCIOJIb30BaThcs  (yHkiued  Win32  API
.:GetPriorityClipboardFormat.

O6pabotunk coobmennss COMMAND mist komanasl Paste momken momy-
4aTh KyCOK TeKkcTa u3 Oydepa oOMena. {151 3Toro He00X0IMMO BBITIOJIHUTD ClIe-
JYIOIIHAE ICHCTBHUS.

e  Brior ¢pyukiuu CWnd::OpenClipboard st oTkpbiTust 0ydepa oOMeHa.

° Beo ¢ynknuun Win32 API ::GetClipboardData s mosydeHus Jeck-
punTopa 0JI0Ka MaMsITH, COACPKAIIETO TEKCT.

e  BpienuTs BpeMeHHbINH Oydep, 4TOOBI XpaHUTh KOMHUIO TEKCTa U3 Oydepa
oOMmeHa.

e  BrpzoB ¢pynkiun Win32 API ::GlobalLock aia 61okupoBanus 610ka namsi-
TH Oydepa oOMeHa 1 MOTYUYEHHUs €ro yKa3aTes.

e  KonupoBaHue TEKCTa BO BpEMEHHbIN Oydep.

e  BeoB ¢pynkuun Win32 API ::GlobalUnlock mist pazbmokupoBanusi 6;10ka
namsatu 0ydepa ooOmMeHa.

e  Besos ¢pyaknoun Win32 API ::CloseClipboard mis 3akpertust 6ydepa.

e (OOpaboTarh, €ClIM HYXKHO, TEKCT BO BpeMeHHOM Oydepe, BCTaBUTHh B
JIOKYMEHT U 0CBOOOIUTH Oydep.
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Hwxe mpuBoauTcs mpuMep KOAa, PEAM3YIOIIETO OMHCAHHBIE ICHCTBUSL.
[Tpu sTom mpeamonaraercs, 4to GyHKIUS InsertText BCTaBiseT NaHHBIC W3
BPEMEHHOTO Oy(depa B TOKyMEHT.

void CProgView: :OnEditPaste ()
{
// TODO: IoBaBbTe COOCTBEHHBEIT KOI OO0paboTumKa
HANDLE HClipText;
char *PClipText;
char *PTempBuffer;
// 1. OrkpuTh Oybdep obMeHa
if (!OpenClipboard ())
{
AfxMessageBox ("Could not open Clipboard") ;
return;
}
// 2. TlosyueHre HOeCKPUIITOpa HOaHHBX Oydepa ofMeHa
HClipText = ::GetClipboardData (CF TEXT) ;
if (HClipText == NULL)
{
: :CloseClipboard () ;
AfxMessageBox ("Error obtaining text from Clipboard") ;
return;
}
// 3. PasMecTuTb BpeMeHHBII Oydep
PTempBuffer = new char [::GlobalSize (HClipText)];
if (PTempBuffer == NULL)

{

: :CloseClipboard () ;
AfxMessageBox ("Out of memory") ;
return;

)

// 4. BiokMpoBaHve OJIOKa MMaMATM U IOJIyUeHMEe YKa3aTesd
PClipText = (char *) ::GloballLock (HClipText) ;
if (PClipText == NULL)
{
: :CloseClipboard () ;
delete [] PTempBuffer;
AfxMessageBox ("Error obtaining text from Clipboard") ;
return;
}

// 5. KommpoBaHMe TekcTa m3 Oybepa
::1strcpy (PTempBuffer, PClipText) ;

// 6. PasbiokvpoBaHMe OJioka NamMaTy Oydepa ofMeHa
: :GlobalUnlock (HClipText) ;
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// 7. 3akpuTbh Oybep obMmeHa

: :CloseClipboard () ;

// 8. BCTaBUTL TEKCT B IOKYMEHT UM OUMCTUTL BPEMEHHBII Oybep

}

InsertText (PTempBuffer) ;

delete [] PTempBuffer;

KonuposaHue pacmposozo uzobpaxeHus 8 byghep obmeHa

PactpoBoe n3o0paxkeHue nepeHocutcsi B Oydep oOMeHa TeMH ke KOMaH-

nmamu Cut u Copy. O6padotunku cooOuenuss UPDATE COMMAND UI B
ITOM CiIy4ae HHYEM HE OTIUYAIOTCS OT 00paOOTYMKOB B CIIydae KOIMMPOBAHWSI
TEKCTa.

Paccmorpum mpouenypy peanuzanud 00paOOTUYUKOB COOOIIEHUS

COMMAND B stoMm cityuyae. CooTBeTcTBYIOMAsA (GYHKIMS JOHKHA BBITIOJHUTD
CIICIYIOIIHNE JCUCTBUA:

BezoB ¢yakmum CWnd::OpenClipboard mst otkpeitust 6ydepa odmena
(wm rnobanpHOM GyHKmu ::OpenClipboard ¢ mepemaueii ei neckpunropa
OKHA).

Beor ¢yukiuu Win32 API ::EmptyClipboard mnis ynaneHust TEKyIero
cojaepxumoro 6ydepa ooOMeHa.

BezoB pynkiuun Win32 API ::SetClipboardData, nepenaBasi et 3HaueHHE
CF_BITMAP, kak mepBblii TapaMeTp U JECKPUIITOP PACTPOBOTO M300pa-
JKEHUsI Kak BTOpoil. Panee Mbl paccMaTpuBaiu CiocoObl CO3/IaHUS pacTpo-
BOTO M300paXCHHWS W TOJYYSHHS €ro JecKpunropa. B paccmorpeHHOM
HUKE TIPUMEpPE CO3JACTCS MYyCTOe M300paKeHWE W B HETO KOMUPYIOTCS
JAaHHBIC.

BezoB dyukiun Win32 API ::CloseClipboard st 3akpeiTust 6ydepa.
Ecnu Beimonnsercs komanna Cut, ynaneHue BbIIEICHHBIX TpadUyecKux

JAaHHBIX U3 NOKYMCHTA.

void CProgView: :OnEditCopy ()

{

// TODO: IoBaBbTe COOCTBEHHEI KOI 0OO0paboTunKa
CBitmap BitmapClip;

CClientDC ClientDC (this) ;

CDC MemDC;

RECT Rect;

// CosmaHre IyCcTOT'O PaCTPOBOTO M300paxeHms (IS prMepa)

GetClientRect (&Rect) ;
BitmapClip.CreateCompatibleBitmap (&ClientDC,
Rect.right - Rect.left, Rect.bottom - Rect.top);

// Cosmanve ofOBbeKkTa MaMSaTV U KOMMPOBAHME B HETO MB300PaxXeHMS

MemDC. CreateCompatibleDC (&ClientDC) ;
MemDC. SelectObject (&BitmapClip) ;
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MemDC.BitBlt (0, 0, Rect.right - Rect.left,
Rect.bottom - Rect.top,
&ClientDC, 0, 0, SRCCOPY) ;
// 1. OrkpuTh Oybep obMeHa
if (!OpenClipboard ())
return;
// 2. Oumcturs Oybep oOMeHa
: :EmptyClipboard () ;
// 3. lepemaTh OECKPUIITOP M300paxeHUs B Oybep ofMeHa
: :SetClipboardData (CF BITMAP, BitmapClip.m hObject) ;
// TPpemoTBpaTuThL yIaJjleHMe PAaCTPOBOTO M300PaXeHMS
BitmapClip.Detach () ;
// 4. BakpeTh Oybep obMeHa
: :CloseClipboard () ;
}

Kommenmapuu.

[Ipu Be130Be (yHkIiuu ::SetClipboardData B kauecTBe mepBOro rnapaMmerpa
ykazbiBaetcs 3HaueHne CF BITMAP, coorBeTcTByto1Iee ¢hopmaTy pacTpOBOIro
n3o0paxeHus, a B kadectBe BToporo — BitmapClip.m hObject. Ilepemennas
m_hObject nacnenyercst kimaccom CBitmap ot kitacca CGdiObject u comepxut
JECKPUIITOP PacCTPOBOTO U300paKEHHUSI.

[Tocne Bei3oBa (ynkiuu ::SetClipboardData myis momenieHus: n300paxe-
HUS (TOYHEE ero JeckpurnrTopa) B Oydep oOMeHa, HCIOIb30BaTh U yAAJISATh €T0
He HyXkHO. Br3oB ¢pynkuuu Detach xmacca CGdiObject mpenoTBpariaer aBTo-
MaTHYeCKOe YJaJeHHe PacTpoBOro m3oOpaxeHue npu yaanenuu BitmapClip
npu Bbixoze u3 pynkuun OnEditCopy.

[NonyyeHue pacmpogozo usobpaxxeHus u3 byghepa obmeHa

O6padotuuk coobmenuss UPDATE COMMAND Ul nns komanner Paste
aHaymorndeH oopaboTUMKy B ciiydae paboThl ¢ TEKCTOM. Pa3HuIiia TONbKO B 3Ha-
4eHnH, KoTopoe nonydaet ¢pynkius ::IsClipboardFormatAvailable:

void CProgView: :OnUpdateEditPaste (CCmdUI* pCmdUTI)

{

// TODO: JloBaBbTe COOCTBEHHBEIT KOI O0paboTumKa
pPCmdUI->Enable (: : IsClipboardFormatAvailable (CF BITMAP)) ;

}

Hns peanuzaruu o6padorunka coobmennss COMMAND Hy»KHO BBINOJI-
HUTH CIIEIYIOIINE EUCTBUSA:

e  Beos ¢pynknun CWnd::OpenClipboard mns otkpsitus Oydepa ooOmeHa.
e  BezoB ¢pynkuun Win32 API ::GetClipboardData, nepenasast eii 3HaueHHe
CF_BITMAP s nony4eHust JECKpUNTOPA PACTPOBOTO U300paKEHUS.
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e  Hcmonb30BaHME MONYYSHHOTO IECKPUNTOPA JJisi KOMUPOBAHUS WU OTO-
OpaxeHus n3o0paxeHus (0e3 ero U3MEHEHHUs).
e  BesoB ¢pynkuun Win32 API ::CloseClipboard s 3akpertust 6ydepa.

B nmpuBogumom Hmke mpumepe QyHKIusA-0o0pabOTYUK TMoTydaeT u3obpa-
KEHHUE U 0TOOpaXKaeT €ro B OKHE MPEICTaBICHHUS (B IEBOM BEPXHEM YIIIY).

void CProgView: :OnEditPaste ()
{
// TODO: IloGaBbTe COBOCTBEHHENT KOI OO0padoTurKa
CBitmap BitmapClip;
CClientDC ClientDC (this) ;
BITMAP BitmapClipInfo;
HANDLE HBitmapClip;
CDC MemDC;
// 1. OrkpuTh Oybep obMeHa
if (!OpenClipboard ())

return;
// 2. TlojyuyeHre OeCKPMIITOPpa NaHHBX U3 Oybepa obMeHa
HBitmapClip = ::GetClipboardData (CF _BITMAP) ;

if (HBitmapClip == NULL)
{
: :CloseClipboard () ;
return;
}
// 3. VCHosb30BaHve OECKPUIITOPAa IOaHHBIX IJIS MX OTOOPaKeHMU
// VHMIMAamMsMpoBaTs OOBEKT PACTPOBOTO M300PaKEHM
BitmapClip.Attach (HBitmapClip) ;
// TonyunTs MHOOPMALIMIO O PACTPOBOM M300PaAXEHMM
BitmapClip.GetObject (sizeof (BITMAP), &BitmapClipInfo);
// Co3marTh OOBEeKTa KOHTEKCTa yCTPOMCTBA U
// CkompoBaTh M30OpaxeHre B padouyn oOBJacTb
MemDC.CreateCompatibleDC (&ClientDC) ;
MemDC. SelectObject (&BitmapClip) ;
ClientDC.BitBlt (0, 0, BitmapClipInfo.bmWidth,
BitmapClipInfo.bmHeight, &MemDC, 0, 0, SRCCOPY) ;
// YOoaymTs OEeCKPUIITOP U3 OOBEeKTa PacCTPOBOTO M300PaKEHMS
BitmapClip.Detach () ;
// 4. BakpuTh Oybep obMmeHa

: :CloseClipboard () ;
)

3ameuanmne. Eciu nporpamma mnpeaycMmaTpuBaeT Nepegadyy U TEKCTa, U
nzoopaxkenuii, To pyukuus GetClipboardData nomxHa npoBepsTh 06a hopmara
(CF_TEXT u CF_BITMAP), a 3areM BBINIOJHATH TY YacTh KOJIa, KOTOpPasi COOT-
BETCTBYET OOHAPYKEHHOMY THITY JAHHBIX.
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Ucnonb3oeaHue bygepa obmeHa 0ris nepedayvyu OaHHbIX
3apeaucmpupo8aHHbIX ghopmamos

CrangapTHbie popMaThl TaHHBIX MMEPEYUCIICHBI B JOKYMEHTAIIMN Ha (PyHK-
nuto ::SetClipboardData. Eciu tpeOyercs ucrnons3oBaTh Oydep obmeHa mis
nepeaavyd JTaHHBIX B COOCTBEHHOM (hopmare, HAIpHMEp TEKCT C BHEIPECHHOUN
uHpopmaimeit o GopMaTupoBaHUM, CIEAYeT 3TOT (GopMaT 3aperucTPUPOBATH
Bb130BOM (yHkimu Win32 API ::RegisterClipboardFormat. Hanpumep:

UINT TextFormat;

/] ...
TextFormat = ::RegisterClipboardFormat ("MyTextFormat") ;

JloOaBiisist B Oy(pep oOMeHa TEKCT B JaHHOM (opMmarte, CleayeT B KaUeCTBE
nepBoro napamerpa ¢pyHkuuu SetClipboardData yka3biBaTh HE CTaHAApPTHOE
3Ha4YEHHUeE, a 3aperucTpupoBanHbiii Tun TextFormat:

: :SetClipboardData (TextFormat, HMyText) ;

3nech npeanonaraercs, yto HMyText 3agaet geckpuntop 010Ka mamsiTu,
BhIZIeieHHbIN (yHKIMel ::GlobalAlloc. Touno Tak ke Tun TextFormat cienyer
UCIob30BaTh npu  BbBoBe GyHkiui ::IsClipboardFormatAvailable wu
::GetClipboardData.

Ecmm wupentudukarop ¢dopmara yKe 3aperucTpupoBaH, (QYHKIIHUS
RegisterClipboardFormat He peructpupyer HOBBIM (opmar, a BO3BpaIIaeT
uAeHTUGUKATOP ATOTO ke (dopmara, 3aperucTpUPOBAHHOTO paHee. ITO MO3BO-
JISIET Pa3IMYHBIM MIPoIleccaM OOMEHUBATHCS JaHHBIMH B COOCTBEHHOM (popmare,
CIIeMyeT JHIIb M03a00TUThCS 00 YHUKAIBHOCTH WMEHH, MepeaBaeMoro (QpyHk-
unu RegisterClipboardFormat.

B Oydep oOMeHa MOKHO 0OABUTH HECKOIBKO OJOKOB JAHHBIX, €CJIM OHU
UMEIOT pa3Hble popMaThl. DTO MO3BOJMUT IMpPOrpaMMamM, HE 3HAIOIIUM HHUYETO O
BameM (opmare, Takke NpuHUMaTh nHpopmanuto u3 oydepa oOmena. Harmpu-
Mep, BMecTe ¢ GOpMATUPOBAHHBIM TEKCTOM PEKOMEHAYETCS BCTaBUTH B Oydep
oOMeHa U HepopMaTUPOBAHHBINM BAPUAHT:

: :SetClipboardData (TextFormat, HMyText) ;
: :SetClipboardData (CF _TEXT, HPlainText) ;

3necy mpeanonaraercs, uro 3HadeHne HPlainText 3amaer meckpunTop
OJloKa mamsATH, cojaepxkamiero HepopmMaTupoBaHHBIM TeKCT. st TOro, 4TOOBI
y3HaTh Bce (pOpMaThl TaHHBIX, cofiepKanuxcs B Oydepe oOMeHa, UCTONb3yeTCs,
Kak Obu10 oTMeueHo paHee, pynkuus ::EnumClipboardFormats. Ona Bo3Bparma-
eT TUIbl (HOPMATOB B TOM TMOPSIIKE, B KOTOPOM OHH JTOOABIISLITACE B Oydep.
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Tema 20. MexaHnam OLE

PaccMmoTpenHbie Bbillle criocoObl 0OMeHa HHGpOpMAaLMel mpeanosiarai,
YTO MpOrpaMma, NIPUHUMAIOUIAsl JIaHHbIE, MMOJHOCTHIO MMOHUMAET UX (GopMar H
IPU HEOOXOJUMOCTH MOXKET OCYHIECTBIISATH 00PaOOTKY 3TUX JIaHHBIX.

Mexanu3m OLE — Object Linking and Embedding (csésasvisanue u eneope-
Hue 06veKkmog) — MeToJl oOMeHa MH(pOpMaIUe MEXITy MPOorpaMMaMH, MO3BO-
JSIOMEH TporpamMme, MPUHUMAIOIICH JaHHbIEe, HE BOCHPUHHMATh MX (popmart.
BMecTo 3TOro OHa ycraHaBiIMBaeT CBS3b C NPOrPpaMMOM, CO3LABIIEH 3TH JaH-
Hbele. C 3TOro MOMEHTa 3a MX OTOOpaXeHHE U PEAAKTUPOBAHUE OTBEYAET MC-
xonHaa mporpamma u MmexaHn3sm OLE. Takum 00pa3oM, MOXXHO I€penaBaTh
TaHHBIC 1100020 GopMata 10601 TPOorpaMme, TOMISPKUBAIONIEH ITOT Mexa-
HU3M.

Takum 00pa3oM MOKHO cO31aTh JOKYMEHT, COAEPKAIUN OJOKH JAHHBIX,
CO3JJaHHBIX PA3IMYHBIMU IIPOrpaMMaMu — cocmasHot (compound) JOKYMEHT.

B nanHo#i TeMe MBI PacCCMOTPUM TOJIBKO OCHOBHBIE MOMEHTHI ME€XaHU3Ma
OLE, orpaHn4uMBIIMCH 0a30BBIMH BO3MOKHOCTSIMU, MPEIOCTABISIEMBIMU OUO-
muotekord MFC u mactepamu Visual C++.

A UMeHHO OyayT paccMOTpeHbl Tpu OCHOBHBIX MexaHuzma OLE: BHeape-
HUE, CBA3BIBAHUE U aBTOMaTU3aIus. B kauecTBe mpuMepoB OyayT CO3[aHbI TIPO-
creiimue BapuaHThl cepgepa OLE (ucxomnas nporpamma) u koumetinepa OLE
(nporpamma, npuHumMaromas qanusie OLE).

20.1. BHedpeHue, cesi3bieaHUe U aemomMamu3auus

Haubonee pacnpocTpaHeHHBIM U3 ATHX TPEX MEXaHU3MOB SIBIISICTCS GHe-
openue oowvexma. Ilo 00bEKTOM 3/1eCh MOHUMAETCS OJIOK JaHHBIX, CO3TaHHBIN
cepBepoM u oToOpakaembiii B koHTelinepe OLE. Ilpunoxenue-koHTelHep co-
XpaHsIeT €ro Kak 4acTh JJOKYMEHTa KOHTEHHEPa, B KOTOPHIN BCTaBJIEH JOMOIHU-
TEIbHBIA KOMIIOHEHT JAHHBIX.

Ilepsvlii cnocob énedperuss — UCTIONB30BaHKue Oydepa oOMeHa ISl KOUPO-
BaHUs 0JIOKa TAaHHBIX U3 cepBepa B KoHTehHep. [Ipu 3TOM, ecnu maHHBIE HAXO-
JIITCS HE B COOCTBEHHOM (popMaTe TaHHBIX KOHTEHHEpa, TO TIOCIEIHUN HE TPO-
CTO TIepeaeT JaHHble U3 Oydepa B JOKYMEHT, a UCIIOJb3YeT MEXaHU3M BHEIpe-
Hus. KoHTeWHEp MCnonb3yeT omoenvHyro Konuto JaHHBIX, TaK YTO U3MCHCHHE
OpUTHHAJa CEpBEPOM Ha JIaHHBIX KOHTEWHepa He oTpaxkaeTcs. OOBIYHO IS
SIBHOTO BHeApeHUs: o0bekTa MeHio Edit comepKUT IOMONHUTENHHO KOMaHIy
Paste Special.

Bmopou  cnocob  eHedpenuss  TpemmnoNaraeT  HAIWYHE  KOMAHJbI
Insert New Object ... B mento Edit mporpammsei-konTeiinepa. [Ipu ee BbiOOpe
JOJKHO OTOOPA3UTHCS AUATIOTOBOE OKHO CO CIHCKOM THUIIOB 00BEKTOB. Kaxmas
uHCTa/uMpoBanHas nporpamma-cepsep OLE peructpupyer B peectpe Windows
OJIMH WJIM HECKOJIBKO THUIIOB OOBEKTOB — OHHM U TIEPEUUCIISIOTCS B YIIOMSHYTOM
okHe. COOCTBEHHO OTJIMYME OT IMEPBOTO CIMOCO0a COCTOMUT B TOM, YTO CEPBEP
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3aITyCKaeTCsl He JUIsi KOMMMPOBAHMS CYIIECTBYIONIETO OJ0Ka MAaHHBIX, a JUISl CO3-
JTaHUST HOBOTO.

PenaktupoBanue BHEIPECHHOTO OOBEKTA TAKKE MPOUCXOIUT ABYMS CIIOCO-
oamu.

Ilepeuviii cnocob — penaktupoBanue Ha mecme (in place). O0beKT oToOpa-
KaeTcsl B OKHE KOHTeiHepa. OIHaKo mporpaMma-cepBep BpeMEHHO OObEANHSIET
CBOM KOMAaHJIbl MEHIO ¥ KHOIIKHU MaHeJId UHCTPYMEHTOB C aHAJIOTUYHBIMU Cpe/l-
CTBaMHU MpOrpamMMbI-KOHTEWHepa. OHa Takke JeNaeT JOCTYIMHBIMH CBOM KOM-
OuHaruu KiaaBuil. YToObl HHUITMUPOBATH 3TOT CIIOCOO peIaKTUPOBAHUS, HYKHO
BBIICNIUTH OOBEKT M BhIOpaTh kKoMaHay Edit B mongmento Object mento Edit kon-
teiinepa. [lommento Object o3arnmaBiamBaeTCs B COOTBETCTBUM C THUIIOM BHE-
JIPEHHOTO 0OBEKTA.

Bmopou cnoco6 — penakTupoBaHHE BHEAPEHHOTO OOBEKTa B OKHE MpPO-
rpaMMbl-cepBepa. Takod pexuM Ha3bIBAIOT HOAHOCMbIO omKpbimbim (fully
opened). CepBep OTKphIBaeT COOCTBEHHOE OKHO, HE MCIIOJIb3Ys OKHO KOHTEHHe-
pa. UToOBl MHHWIIMUPOBATH 3TOT CIOCOO PEIAKTUPOBAHUS, HYKHO BBIICITUTH
00beKT U BbIOpaTh koManay Open B nogmeHto Object mento Edit koHTelHepa.

OCHOBHOI 0COOEHHOCTBHIO MEXaHU3MA CBA3bI6AHUS SIBISIETCS TO, YTO JaH-
Hble 00BEKTA COXPAHSIIOTCS B IPOrpaMMe-cepsepe, Kak OJIUH U3 €€ IOKYMEHTOB.
[Tpu 5TOM naHHBIE MOTYT COCTaBJISATh YaCTh MJIM BECh IOKYMEHT cepBepa. Kon-
TEeHHEp CBsI3aH C JAHHBIMH HMCXOJHOTO JOKYMEHTa M pacCMaTpUBaeT MX Kak
4acTh CBOETO JOKYMEHTA, OJJHAKO CaM MX HE XPaHUT.

YtoObl BHEIPUTH CBSI3aHHBIN OOBEKT, OOBIYHO B KOHTEHHEpE MpeaycMat-
puBaercs komanaa Paste Link B mento Edit, mu6o ommus Paste Link mpu BbI-
nonHeHun koMmaHabl Paste Special... mento Edit. Jlna pegaktupoBanusi mocie
BbIJICJICHUSI 00bEKTa (ABOMHBIM IIEIYKOM) OOBIYHO BbIOMparoT kKoManay Open
uiu Edit B mogmento Object mento Edit konTeitnepa. Jpyroit criocod — Hermno-
CPEICTBEHHBINA 3aITyCK MPOTPaMMBI-CEPBEPA U OTKPBHITHE UCXOTHOTO JTOKYMEH-
Ta. B 11060M ciiydyae peakTHpOBaHUE BHITIOTHSIETCS B OKHE CEpBepa, T.€. B MOJI-
HOCTBIO OTKPBITOM PEKUME.

Tperuii Mmexanusm, noanepxuaeMmbii OLE, HazbiBaeTcs agmomamuszayu-
eu. Ilpu ero peanuzauuu cepsep asmomamu3ayuu WCIOJNb3YET HEKOTOPHIC U3
CBOUX CPEACTB COBMECTHO C JIPYrOdl MPOTPaMMON — KAUEHMOM A8MOMamu3a-
yuu. Hammpumep, mporpamma-0pay3ep MOXKET MPEeJIORKUTh CBOU CPEICTBA Tepe-
Ja4¥ JTAHHBIX JPYTUM MIporpaMMaM, KOTOPbIe MOTYT MX HCIOJIb30BaTh, CKAXKEM,
st otobpaxenuss Web-ctpanun win 3arpy3ku (daitnoB mo FTP-nportoxoiy.
KimeHT mpu 3TOM MOXKET M3MEHSATh HEKOTOPHIE JaHHBIE cepBepa (ceoiicmea)
VI BBI3BIBATh HEKOTOPHIE €T0 QYHKITUU (Memoobl).

[Iporpamma KJIMEHTa aBTOMATH3AIMA MOXET COJEPkKaTh HEKOTOPHIA MaK-
POSI3BIK, TTO3BOJISIONINN YIPABIATH IPYTUMHU IIPOrpaMMaMu, HalpuMep, MOKHO
HaInucaTh Makpoc JJis ynpasienus nporpammamu Microsoft Office.

bubnuoreka MFC noanepxkuBaeT cepBep M KJIMEHTAa aBTOMAaTHU3allUM, a
mactepa Visual C++ reHepupyrT UCXOTHBINA TEKCT IPOrpaMM aBTOMATH3AIIHH.
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20.2. Pazpabomka npozpamMmMbi-cepeepa

3nech B KauyecTBe npumepa Mbl co3gaguM mpoctoir  OLE-cepsep
ServDemo. B kauecTBe OCHOBBI Mbl BO3bMEM OJIHY M3 MPEKHUX BEPCUU MPO-
rpamMMbl MiniDraw, MO3BOJISBILYIO CO3/1aBaTh PUCYHKHU U3 NPSIMbIX JUHUHU U CO-
XPaHATh UX Ha JUCKE.

BynyT peanuzoBanbl 006a MeTOAa peAAKTHPOBAHUS BHEIPEHHBIX 00BEK-
TOB: Ha MECT€ U B MOJHOCTbIO OTKpBITOM pexume. [Iporpamma ServDemo
HE TOJJEPKUBAET CBA3bIBAHUS, OOBEKTHl BHEIAPSAIOTCS TOJBKO KOMAaHJIOM
New Object... mento Edit (He nmoaaepx uBaeTcsi KOMaHbl BCTaBKH, KOMUPO-
BaHUsA U TexHosorus drag-and-drop).

eHepauusi UcxoOHO20 meKkcma rpoz2pammasl

Kaxk oObryHo, as1s 3TOM 11e7M Bocnodibdyemcs mactepom AppWizard. Hazo-
BeM MpoekT ServDemo, npu renepanuu paiiaioB npojenaeM Te K€ 1Iard, 4To u
it mporpamMbl WinGreet, cenaB ciieyrone i3MEeHEHUS:

e B amanoroBom okue Step 3 BbiOepeMm onnuto Full-server, oTMeHUM METKY
BbI0Opa onnu ActiveX Control, mpodre ONnmuu 0CTaBUM HEM3MEHHBIMU;

e B nmuanoroBom oxHe Step 4 menkHem Ha kHOnike Advanced... ¥ BO BKJIaJKe
Document Template Strings B mone File extension BBenem srv. 910 cTaH-
JTApTHOE pacimpenue 11 GailioB, COXpaHIEMbIX POTPAMMOH.

B pesynbTaTe OyAeT creHepupoBaH KOJl MPOrpamMMbl, KOTOPYIO MOXHO 3a-
MyCTUTh U KaK aBTOHOMHOE TpUJIokeHHue, U Kak cepsep OLE, monnepxxusaro-
M BHEIPEHHbIE U CBA3aHHbIE KOMIIOHEHTHI (XOTSl CBS3bIBAHHE MBI pean3o-
BbIBaTh He Oynem). OOpaTuTe BHUMaHUE, YTO MacTep CO3/Aall IBa HOBBIX Kilacca:
Kjacc kommoHeHTa cepepa CServDemoSrvritem u kiacc penakTupoBaHHUS
CInPlaceFrame.

Knacc npunoxeHusi

Jns nonnepxxkku OLE macrep AppWizard Bkito4yaer B MpeABapUTENIbHO
KoMnuiaupyembii (aiin 3aronokoB StdAfx.h moaxmtouenue ¢aiina AfxOLE.h.
BHocsTcs nononHenus u B ctanaapTHyro ¢yHkuuto Initlnstance kinacca npuso-
keHusi. Bo-miepBbix, 3T0 BbI30B riobanbHOM MFC-dynkiun AfxOlelnit s
MHUIMATIN3aluy noaepxku mexanusma OLE:

if (!AfxOleInit())

{

AfxMessageBox (IDP_OLE INIT FAILED) ;
return FALSE;

}

[Tocne co3manusi mabiaoHa AOKyMEHTa A00aBisieTCsl BBI3OB (YHKIUU
SetServerInfo knacca CSingleDocTemplate:
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pDocTemplate->SetServerInfo (
IDR_SRVR EMBEDDED, IDR SRVR INPLACE,
RUNTIME CLASS (CInPlaceFrame)) ;

31ecy ompenensoTcs HACHTU(PUKATOPBI MEHIO, 0TOOpaKaeMoro Mporpam-
Mol  ServDemo mnpu pemakTUpOBAaHMM B PEXKUME TOJHOTO OTKPBITUS
(IDR_SRVR EMBEDDED), u meHwo, oToOpakaeMoro IpH peIaKTHPOBAHUM
"in place" (IDR _SRVR INPLACE). Onu omnpenenstoT COOTBETCTBYIOIIHE pe-
Cypchl KOMOWMHANUMN KIaBUII. Takxke OompenemnseTcs Kiacc yMpaBIICHUS OKHOM,
koTopoe obpamisier komrnoHeHT OLE mpu penaktupoBanuu Ha mecTe (Kiacc
CInPlaceFrame).

Mactep AppWizard pgoGaBiser ompeneieHHEe HOBOW TIEPEMEHHOMN
(m_server) B kjnacc mnpuioxkenus. OHa sBIsSETCA SK3EMIUISIPOM  Kjacca
COleTemplateServer u Ha3bIBACTCA 00bEKMOM WADIOHA cepéepa. ITOT OOBEKT
npu 3amycke mporpaMmbl kak cepepa OLE co3ngaeT HOBbIN OOBEKT JOKYMEHTA,
UCIO0JIb3Ys UH(MOPMAIUIO, XpaHsiIlytocs B wabdione nokymenta. AppWizard no-
OaBiser B pyHkuuio Initinstance Bwi30B

m_server.ConnectTemplate (clsid, pDocTemplate, TRUE) ;

3n1ech MepBbIil MapaMeTp 3aJaeT YHUKAJIbHbIN UIEHTU(DUKATOp THUIA JTOKY-
MEHTa, KOTOPbIil ObUT CTEHEPUPOBAH MACTEPOM:

// {03A2EC83-ABBE-11D1-80FC-00COF6A83B7F}
static const CLSID clsid =
{ 0x3a2ec83, Oxabbe, 0x11d1,
{ ox80, Oxfc, 0x0, OxcO, Oxf6, 0xa8, 0x3b, 0x7f } };

BTtopoii mapameTtp siBisieTcsl yka3aTeaeM Ha Ia0JIoH TOKYMEHTa. 3HAUEHUE
TRUE, nepenanHoe B Ka4€CTBE TPETHETO MTAPAMETPA, O3HAYAET, YTO IIPU BBI30BE
BHEJIPEHHOT0 00bEKTa KOHTEHHEPOM cepBepa I PeIaKTUPOBAHUS KAKIbIN pa3
3ammycKaeTcsi HOBbIM sk3eMIuisip cepBepa. B SDI-nipunokeHusix Heo0Xxoaumo re-
peraBaTh UMEHHO ATO 3HAYEHUE, TaK KaK OHU MOTYT yIPaBJISATh TOJBKO OJHUM
JIOKYMEHTOM.

[Tpu BeIOpanHoi onuu Full-server mactep AppWizard no0aBiisieT BEI3OBBI
dbyukuit EnableShellOpen u RegisterShellFileTypes nis peructpaiuu TuIia
daiina (cM. TeMy "XpaHeHue TaHHBIX"):

EnableShellOpen () ;
RegisterShellFileTypes (TRUE) ;

Ecmu mporpamma 3amyckaercs kak OLE-cepBep, To TpeOyercs BbI3BaTh
dbynkuuto COleTemplateServer::RegisterAll 1y ee perucTpanuu Kak ceppepa ¢
oubmuorekamu OLE, uyTto HeoOxomaumo isi peJakTUPOBAHUSI BHEIPEHHOIO
KOMIIOHEHTa. B 3TOM cityyae mporpaMMa He NOKa3bIBAET IIIaBHOE OKHO U HE BbI-
3piBaeT (YHKIUHA CO3JaHUS WM OTKPBITAA JOKYMEHTa (HET BBI30Ba
ProcessShellCommand):
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// BamymeHa J1 nporpamMma kak cepeep OLE

if (cmdInfo.m bRunEmbedded || cmdInfo.m bRunAutomated)

{

// PermcrpupyrTe BCe cepBepbl OLE KaK MCIIOJHYMBIE, UTOOEH

// cmenaTe GuOymoTexky OLE MOCTYITHEMM M3 IPYTMX ITPMUIIOKESHMIA.
COleTemplateServer: :RegisterAll () ;

// Tpwioxenre samnymeHo ¢ kymodoM /Embedding wmr /Automation.

// B B3TOM cCJjlydae He [OKasbBalTe IJIABHOE OKHO
return TRUE;

}

Hanee MacTep AppWizard T00aBHIT BBI30B byHKIUNA
COleTemplateServer::UpdateRegistry:

// B ciiyyae aBTOHOMHOI'O 3allyCKa IIPWIIOXESHMS-CcepBepa
// BOCCTAHOBMM CMCTEMHEII peecTp (BOpyT ObUT [MOBPEXIEH)
m server.UpdateRegistry (OAT INPLACE SERVER) ;

DTOT BBI30B BBOJAMT B cUCTeMHBIN peecTtp Windows uHdopManuio o mpo-
rpaMMe M TUTIe BHEAPEHHOTO KOMITOHEHTA, KOTOPBIA OH MOAICPKUBACT.
Peructpamus BoO3MOKHA OJHUM M3 CISAYIOIINX CIIOCOOOB:

e 3amyck cepBepa Kak aBTOHOMHOW MpOTpaMMbl (IIPOMCXOAHWT BBHI3OB
UpdateRegistry).

e JlBoiiHbIM mmeTukoM Ha Qaine ServDemo.reg (co3maeTcss MacTepoMm
AppWizard). B atom ciyuae 3amyckaetcsi nporpamma RegEdit.exe, koto-
pasi ¥ BBOAUT MH(POPMAIIMIO B CUCTEMHBIHN peecTp.

N wnakonen, nocnenuee, yto cuenan AppWizard nipu reHeparuu (aityion
(nmpu BeIOpanHOM omnumu Full-server) — 3to BeIBOB (yHkIMu DragAcceptFiles
JUTSL IOJIIEPKKH TexHoJioruu drag-and-drop.

m pMainWnd->DragAcceptFiles() ;

BnpouewM, 310 namenenue k texosoruu OLE oTHOIIEHHS! HE UMEET.

Knacc dokymeHma

B Hamem ciyuae kiiacc JOKyMEHTa MPOTrpaMMBbl IOPOXKIa€TC HE OT Kilacca
CDocument, a ot knacca COleServerDoc, AOMOMHUTENBHO MPEIOCTABISIONIETO
CpelcTBa ympaBieHHUs JTOKYMEHTOM MpU BHITIOJIHEHUH MPOTrpaMMbl Kak cepBepa
OLE.

Kpome Toro, kiacc mokymeHTa mepeomnpeneisieT BUPTYadbHy0 (YHKIIHIO
OnGetEmbeddedltem, koTopasi BbI3BIBAETCA MPHU 3ayCKE MNPOrpamMMBbl Kak
cepepa OLE. ®ynkiusa co3maer o0bekT tuma CServDemoSrvritem, KoTopsIii
OyJleT UCTIOJB30BaThCS B JAIbHEHIIIEM.

HeoOxoaumblii KO TeHEpUPYETCS MACTEPOM:
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COleServerItem* CServDemoDoc: :0nGetEmbeddedItem ()
// OnGetEmbeddedItem BEISBIBASTCH CHMCTEMOM IJIS I[IOJIyUEHMH
// obwekTa CServDemoSrvrItem, CBA33aHHOTO C OOKYMEHTOM.
// BBISBIBAETCH TOJIBKO IIPU HEOOXOIVMOCTM .

CServDemoSrvrItem* pItem = new CServDemoSrvrItem(this) ;
ASSERT VALID (pItem) ;
return pltem;

}

Knacc komnoHeHma cepeepa

[Tpu BBIOOpPE ommuu Full-server AppWizard co3naer HoBbIN kinacc CServ-
DemoSrvrltem, mpousBoansiii ot MFC-knacca COleServerltem. On mpenoc-
TaBJISIET JOTOJHUTEIBHBIC CPEACTBA 00pAOOTKU JOKYMEHTa, MpeHa3HauYCHHBIC
JUTSL CO3/IaHMSI M PENAaKTHPOBAHUS BHEAPEHHOTO KOMIOHEHTa. OOBEKT ATOro
Kjlacca, KaKk MBI  BHIEIH, CO3/aeTci TP BBI30BE  (DYHKIHH
OnGetEmbeddedltem. ®ainbl onpeneneHns U peaau3anuu Kiacca CO3JarTes
MacTepoM U uMeroT uMena Srvrltem.h u Srvrltem.cpp cooTBETCTBEHHO.

Oyukuusa CServDemoSrvritem::OnDraw BbI3bIBaeTCs, Koraa nporpamma-
KOHmelinep 0TOOpa)KaeT BHEJIPEHHBIM OOBEKT B CBOEM OKHE IpeAcTaBlieHUs (B
cllyyae, eclii KOMIIOHEHT HeakmueeH, T.e. He pellakKTupyeTcsi cepBepoM). B pe-
YKUME TIOJIHOTO OTKPBITHUS OH OTOOpaKaeTcs B OKHE cepBepa.

Bwmecto O0TOOpaXKeHus B OKHE KOHTEWHEpa byHKUIMA
CServDemoSrvritem::OnDraw renepupyeT metadaiin, couepraniuii KOMaH/Ibl,
HEO0OXOAMMBbIE JUIsl OTOOpaKEHUS KOMIIOHEHTA. DTOT (ailn mpoucpwieaemcs B
OKHE MpeJcTaBlieHUs] KOoHTelHepa. Co3gaHHas MAacTepOM pealu3alus JHIIb
YaCTUYHO BBITIOJIHSIET 3TU (PYHKIIUHU, TIOITOMY HI)KE MCXOAHBIA KOl OyneT Mo-
TUGUITIPOBAH U JOTIOJHEH.

®ynkus OnDraw Kjacca MPeICTaBICHUS BBI3BIBACTCS ISl OTOOPAKCHHUS
JIOKYMEHTA MPU aBTOHOMHOM BBITIOJIHEHUU MTPOTPAMMbl (KOMIIOHEHT AKMUBEH).

Oynkuua CServDemoSrvritem::OnGetExtent Bo3Bpamaer pa3mep BHe-
npenHoro komrnoHneHta OLE, koraa KOHTeMHEDP 3ampaiumBaeTr ero pazmep. Mac-
TE€p TEHEPUPYET CTAHJIAPTHYIO peaju3aluio 3TON (QYHKIUHU, BO3BPAIIAIONIYIO
pazmep 3000*3000 exqununy HIMETRIC (paBubix 0.01 mm).

Knacc okHa peOaKmupoeaHu,q Ha mecme

Mactep AppWizard cozmaer kmacc ClnPlaceFrame, mpousBomHbIil OT
MFC-xnacca COlelPFrameWnd. Kornga nporpamma-cepBep BBITIOHSETCSI aBTO-
HOMHO WJIHM B PEXKHUME IMOJHOIO0 OTKPBITUS, OKHO MPEACTaBICHUS OOBIYHO COB-
najaeT ¢ riaBHbIM OKHOM (dK3eMiuisap kiacca CFrameWnd). B ciyuae penak-
THPOBaHMS "Ha MecTe" OKHO IIPEACTABICHHS OTPAaHUYMBAECTCS CIIELUATbHBIM
00paMJISIOIIMM OKHOM PEIaKTUPOBAHMS, YIPABISIEMbIM 3K3EMIUISIPOM Kiacca
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CInPlaceFrame, xoTophlii onpeneneH M peajn30BaH B CO3JaHHBIX MacTepOM
daiinax I[pFrame.h u IpFrame.cpp.

Mactep AppWizard ompexnemnsier B kiacce ClnPlaceFrame mepemennyto
m_wndResizeBar — sx3emmisip kimacca COleResizeBar. Ona oTBevaer 3a u3zme-
HEHHUE pa3MepoB OKHa penaktupoBaHus "Ha mecte". Co3naHue COOTBETCTBYIO-
mero o0wvekTa (Bp30B (yHKImu COleResizeBar::OnCreate) mactep reHepupy-
eT B Kojie peanusanuu pynkiuu ClnPlaceFrame::OnCreate.

OOpamitsroriee OKHO pelaKTUPOBaHUs "Ha MecTe" 0TOOpakaeTcs TOIBKO B
Ipolecce PeAaKTUPOBAHUS BHEIPEHHOIO KOMIIOHEHTa cepBepoM. Eciu kommo-
HEHT HEAaKTHBEH, TO MpOorpamMma-KOHTEHHEP OOBIYHO OTOOpa)X)KaeT ero rpaHully
caMocTosATeNbHO. OHA MOXKET MO3BOJIATh U3MEHATh €r0 Pa3MeEpPbl U UMETh COOT-
BETCTBYIOILIME MapKephl. B nmpumMepe, pacCMOTpPEHHOM HMIKE, TAKHE BO3MOKHO-
CTHU HE MPETyCMOTPEHBI.

Knacc npedcmaesrneHus

B xnacc npexacrasiaenus nporpammbl Mactep AppWizard no6asinser GhyHK-
nuto OnCancelEditSrvr, koTopasi oiydaeT ynpaBJICHUE MOCJE Ha)KaTusl Kia-
Bulin Esc npu penaktupoBanuu "Ha Mecte". OHa B CBOIO OYEpEb BBI3BIBACT
dbynkmuio OnDeactivateUl kimacca COleServerDoc, 3aBepiraroniyio ceaHc pe-
JAKTUPOBAHUSA B 3TOM PEKUME:

volid CServDemoView: :OnCancelEditSrvr ()

{
J

GetDocument () - >OnDeactivateUI (FALSE) ;

Knasuma Esc onpenenena ¢ uaentugukaropom ID CANCEL EDIT _SRVR
B Tabnure akcenepatopoB IDR SRVR INPLACE. ®yukius OnCancelEditSrvr
TaKk)ke J00aBIISIETCSI MAaCTEPOM B CXEMY COOOIIEHHH /Jis €€ BbI30Ba B OTBET Ha
UCIIOJIb30BAaHUE aKceIepaTopa.

Pecypcnbi

B ¢aiin pecypcos nporpammel mactep AppWizard Bxitouaet ¢aiin Afxo-
lesv.rc, omnpeaensromuii HEKOTOpbIE pecypchl, ucnoibdyemblie MFC-kmaccamu
cepsepa OLE.

JIJ1st KaXK0ro M3 TPeX BO3MOXKHBIX PEKUMOB PaOOTHI MacTep OmpeneiseT
CBOE MEHI0 M TalJMIy aKcenepaTropoB. PexxnMaMm COOTBETCTBYIOT WIEHTH-
¢ukaroper  pecypcoB IDR MAINFRAME, IDR SRVR EMBEDDED wu
IDR SRVR INPLACE. Jlamee Mbl BHECEM B JTH PECYpChbl HEOOXOAUMBIC
MOIU(DUKAITAH.

LlobaesrneHue koda, peanusyroue20 0OCHO8HbIe (hyHKUUU

[Iporpamma ServDemo npenHasHayeHa Juisl CO34aHUs NMPOCTBIX PUCYHKOB,
COCTOSIIIUX W3 OTPE3KOB HPSMbIX JMHUNA. UTOOBI 3aHOBO HE IHUCAaTh BECh KO/,
peanu3yonmii 3Ty (pyHKIHOHAIBHOCTh, MOXHO MPOCTO CKOIMUPOBATH B CTE€HE-
PUPOBAaHHBIM HMCXOJIHBIM KOJA TEKCT COOTBETCTBYIOLIMX (QYHKIUI U3 BEpcUU
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nporpammbl MiniDraw, pazpa®oTaHHON Npu HW3y4eHUH TeMbl "XpaHEHUE J1aH-
HeIX". [Ipu 3TOM He ciienyeT 3a0bIBaTh, YTO MMEHA OCHOBHBIX KJIACCOB y Hac
u3MeHwIMch. [lotpedyercs caenaTh cieayromiee.

B knacce npeocmasnenus:

J100aBUTh OTCYTCTBYIOIIHE MEPEMEHHBIE U WX WHHUIIHAIA3AIUI0 B KOHCT-
pYKTOpE.

Hob6aBute ¢  mnomomipto  ClassWizard  00paGoTuumku  COOBITHIA
OnLButtonDown, OnLButtonUp 1 OnMouseMove.

CkonupoBaTh KOJ NEPEUUCIECHHBIX (DYHKIHI-00paO0TIMKOB, a TaAKKE KO/
¢bynkuuit OnDraw u PreCreateWindow.

B knacce ookymenma:

CkomnupoBath 00bsiBIeHHE Kitacca CLine u Koz ero peanu3aiuu.

JoOaButh nepemenHyr0 m_LineArray, a Takxe oObsABIeHHE (QYHKIUN
AddLine, GetLine u GetNumLines.

HobGaButh ¢  momomipto  ClassWizard  o0paGoTunku  coObITHI
OnEditClearAll, OnUpdateEditClearAll, OnEditUndo u OnUpdateEditUndo.
CkonupoBaTh KOJ MEPEUUCIEHHBIX (PYHKIUH, a Takxke KojA (yHKLIHMA
OnDraw, PreCreateWindow, Serialize u DeleteContents.

LobasneHue noddepxxku OLE — meHro

[Ipexxne Bcero, HacTpoum MeHI0. Mactep AppWizard co3pan B mporpamme

TPU MEHIO:

IDR_MAINFRAME. Oto0pakaeTcsi npy aBTOHOMHOM BBITIOJTHEHUH.
IDR_SRVR_EMBEDDED. OtobpakaeTcsi mpH BBITIOJIHEHUU KaK cepBepa
OLE B OTKpPBITOM pEKUME.

IDR_SRVR INPLACE. Oto0paxkaercs mpu BBIIIOJHEHUU KakK cCepBepa
OLE mnpu penaktupoBanuu Ha Mecte. B Hem otcytcrByet mento File. Tpu
PEIAKTUPOBAHUH HA MECTE CUCTEMa 00beduHsiem MEHIO CepBepa U KOHTEH-
Hepa, 9TOOBI 00€ MPOTpaMMbI OTOOPaKAIK OJTMHAKOBBIC MEHIO (OHH peaju-
3YIOTCS KaK BCILIBIBAIOILIKE).

Mesnro File u Help Mb1 u3mensite He 6yaem. OTMETHM TOJBKO, YTO TPU  BbI-

MOJTHEHUHU TIporpamMmbl Kak cepBepa OLE B OTKPBITOM peXMMeE TEKCT 3aroJIOBKOB
xomanj Update u Exit Oynet usmeHsThes (100aBusieTcsi UMsI TIOKYMEHTA).

Mento Edit Bo Bcex Tpex BapuaHTax Mbl OTPEIAKTUPYEM TaK, YTOOBI OHO

COACPIKAJIO TOJIBKO CIICAYIOIINC TPH 3JICMCHTA.

HUnentudpuxkarop Haanuce HNHTepakTHBHAA CIIPaBKa cil(l))i)ll cr:llfa
ID _EDIT UNDO &Undo\tCtrl+Z | Undo the last action\nUndo —
— — - Separator
ID EDIT CLEAR ALL | &Delete All Erase everything\nErase All —
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Kaxk Ob1710 0OTMEYEHO BBhIIIIE, IIPU PEAKTUPOBAHUN HAa MECTE MEHIO CepBepa
U KOHTeWHepa o0beAuHsI0TCA. PesynbTupytoiiee 00beAMHEHHOE MEHIO COZIEp-
KUT CJIETyIOUIUE BCIUIBIBAIOIINE MEHIO, Pa3MELIEHHBIE CJIEBA HAIIPABO:

e  Bce BcmuibBaromme MEHIO B MEHIO KOHTEHHEpa Uil pPEeAaKTHPOBAHUS Ha
MECTe, pacIoJIOKEHHBIC Mepe IBOMHBIM pa3zenuTreneM. B mpumepe mpo-
rpaMMbl KOHTEHHEpa, pacCMaTpuBaeMoOM HUXKe, 3T0 OyeT meHto File.

e  Bce BCIUIBIBAOIIME MEHIO B MEHIO CE€pBEpa ISl PeJaKTUPOBAHHS HA MECTE,
pacIioyioKeHHbBIE TIepe IBOMHBIM pa3ieinTesieM. B HalieM cirydae 3To Me-
uio Edit.

e  OcraBmecs BCIUTHIBAIOIINE MEHIO B MEHIO KOHTEWHEepa AJIs peAaKTUPOBa-
HUS HA MECTE, €CJIi OHU eCTh. B mpumepe mporpamMmbl KOHTEHHEpa, pac-
CMaTpHUBaEMOM HIDKE, TAKMX MEHIO He OyIeT.

e  OcraBmmecs BCIUIBIBAIONINE MEHIO B MEHIO CepBepa JJIs peIaKTHUPOBAHUS
Ha MecTe, €ClIi OHM ecTh. B Hamiem ciydae 3to mento Help.

LobasneHue noddepxxku OLE — ucxoOHbIl KOO

HobaBum B paszmen public omnpegenenuss kimacca CLine (daiin
ServDemoDoc.h) 00bsiBneHUs 1BYX (DYHKITHIA:

class CLine : public CObject

{

/] ...
void Draw (CDC *PDC) ;
int GetMaxX () { return m X1 >m X2 ? m X1
int GetMaxY () { returnm Y1 >m ¥2 ? m Y1
virtual void Serialize (CArchive& ar) ;

}i

B Ttom e daitie mobGaBuM B pazgen public ompeneneHus Kiacca
CServDemoDoc o6nbsiBienne ¢yukiuu GetDocSize:

m X2;
m Y2;

(S

class CServDemoDoc : public COleServerDoc

{

/] ...

public:
void AddLine (int X1, int Y1, int X2, int Y2);
CSize GetDocSize ();

//

B ¢aitne ServDemoDoc.cpp nocine onpenenenus: pynkuuu AddLine noba-
BHUM peanuzanuio Mmetoaa GetDocSize:

CSize CServDemoDoc: :GetDocSize ()

{

int XMax = 1, YMax = 1;
int X, Y;
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int Index = m LineArray.GetSize ();
while (Index--)

{

X = m LineArray.GetAt (Index)->GetMaxX ();
XMax = X > XMax ? X : XMax;
Y = m LineArray.GetAt (Index)->GetMaxY ();
YMax = ¥ > YMax ? Y : YMax;

}

return CSize (XMax, YMax);

Oynkuua GetDocSize BBIYUCITAET TEKYIIUNM pa3Mep PUCYHKA IIyTEM HAXO-
KJEHUS MaKCUMAaIbHBIX 3HAYEHUI KOOPJUHAT 00pa3yIOIIUX €ro JUHUM.

B peanuzanuu kiiacca mpeacTaBiI€HUs HEOOXOJIUMO CleNlaTh TakK, YTOOBI
dbyukius COleServerDoc::UpdateAllltems BbI3bIBajiach Npu KaKJIOM H3MEHE-
HUU COAEPKMUMOTO JOKYMEHTA WJIM pa3Mepa OKHa IMPEeJCTaBICHUS. ITOT BHI30B
3actaBisier OLE Bb3BaTh pynkuuro OnDraw knacca CServDemoSrvritem ans
MOBTOPHOTO co3/aHust MeTadaiina, MO3BOJISIONIEI0 OTOOPa3UTh BHEIPEHHBIM
KOMIIOHEHT B OKHE KOHTEWHepa. B Hamem cilyyae COOTBETCTBYIOLIHUN BBI3OB
JTOCTaTOYHO J00aBuUTh B KoA (yHkumii OnDraw u OnLButtonUp (daiin
ServDemoView.cpp):

void CServDemoView: :OnDraw (CDC* pDC)

{

/] ...
pDoc->UpdateAllItems (0);

}

void CServDemoView: :OnLButtonUp (UINT nFlags, CPoint point)

{

if (m Dragging)

{
/] ...
PDoc->UpdateAllItems (0);

)

CView: :OnLButtonUp (nFlags, point) ;

JobGaBum kon B ¢dyukumio OnDraw kmacca CServDemoSrvritem (daiin
Srvritem.cpp):

BOOL CServDemoSrvrItem: :0OnDraw (CDC* pDC, CSize& rSize)

{

// YoaymTe 3TO, €CJM MCHOJb3yeTCcd NapaMeTp rSize
UNREFERENCED PARAMETER (rSize) ;

CServDemoDoc* pDoc = GetDocument () ;
ASSERT VALID (pDoc) ;
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// TODO: yCTaHOBUTE PEXUM OTOOPAXEHUS UM pPas3Mep
pDC->SetMapMode (MM ANISOTROPIC) ;
pDC->SetWindowOrg (0,0) ;

// 3aMeHUTBL CI'eHepMPOBaHHEM AppWizard BmBOB SetWindowExt:
pDC->SetWindowExt (pDoc->GetDocSize ());

// TODO: moBaBbTe KON OTOOpPaXeHUS. BCe PUCYHKM
// mnomMmemanTca B MeTadalyl KOHTEeKCTa ycTporcTBa (pDC)
// Taxkom xe Kom, kakK M B CServDemoView: :OnDraw:
int Index = pDoc->GetNumLines () ;
while (Index--)

pDoc->GetLine (Index)->Draw (pDC) ;
return TRUE;

}

20.3. Pazpabomka npozpaMmMbI-KOHMeUHepa

CoznanHasi mporpamma-cepBep MoKeT (YHKIIMOHUPOBATh KaK aBTOHOMHOE
npuioxenne. OaHaKO sl UCTOJIb30BaHus ee kak cepBepa OLE HeoOxoanmo
CO37aTh IPOrpaMMy-KOHTeMHEp. s 3TOM LenM BOCHOJIB3YEMCS MacTEPOM
AppWizard. Hazosem mpoext ContDemo, npu renepanuu (aityioB mpojaesiaem
T€ K€ Iard, 4Tto u s nporpammbel WinGreet, 3a UCKJIFOYEHUEM TOTO, YTO Ha
stane Step 3 BeiOepem oniuto Container.

Knacc npunoxeHusi

Kak u B ciydae mporpammel-cepBepa, AppWizard gqo6asui B koa GpyHKIUN
Initinstance knacca npunoxenus (Ppaiin ContDemo.cpp) unuimamuzamnuo 0uod-
muotexku OLE:

if (1AfxOleInit())

{

AfxMessageBox (IDP_OLE INIT FAILED) ;
return FALSE;

}

On taxke no6aBmI Be130B pynkimu CSingleDocTemplate::SetContainerinfo
MocJie Co3/anus mabioHa TOKyMEeHTa:

pDocTemplate->SetContainerInfo (IDR _CNTR INPLACE) ;

DTOT BBI30B 33Jla€T UACHTU(DUKATOP MEHIO M aKceleparopa, KOTOphIE HC-
MOJIB3YIOTCS MPU pEJAKTUPOBaHMU Ha MecTe. Kak Mbl oTMedaln paHbliie, 3TO
MEHIO 00bEIUHSIETCS] C COOTBETCTBYIOLIMM MEHIO CepBepa.
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Knacc dokymeHma

Kiacc noxkymenta CContDemoDoc nopoxpaaercs He oT kiacca CDocu-
ment, a oT kimacca COleDocument, comepiaiiero OCHOBHBIE CpEACTBA IS
yIpaBJEHHUs TOKyMEeHTaMu B KoHTelHepe OLE.

OObekT nokymeHta B KoHTelHepe OLE ympaBiser coxpaHEHUEM BHe-
JPEHHOTO KOMIIOHEHTA WJIM KOMIIOHEHTOB, a TaK:K€ COOCTBEHHO JAHHBIMH J10-
kKyMmeHTa. B Hamiem Bapuante nporpamma ContDemo coxpaHsieT TOJIbKO BHe-
npeHHble naHHble. OHU coxpanstorcs B 00bekTe kiaacca CContDemoCntrltem,
npou3BoiHoro oT COleClientltem u ynpaBisieMoro kjiaccoM JOKyMEHTA.

Mactep AppWizard nob6asiser B Meroj Serialize B peanmzanum Kiacca
JTIOKYMEHTa (daiin ContDemoDoc.cpp) BBI3OB byHKIIIN
COleDocument::Serialize i cepuaiin3aliid  BHEAPEHHBIX KOMIIOHEHTOB.
Oynkums  Serialize  BbI3BIBaeTCA 1A KaXJIOTO  O0BEKTa  Kjacca
CContDemoCntrltem, coxpaHsitomero BHEApEHHbINA JOKYMEHT.

void CContDemoDoc: :Serialize (CArchive& ar)

{

if (ar.IsStoring())

{

// TODO: mofGaBbTe KOI COXPaHEHMU

}

else

{

// TODO: moBaBbTe KON 3arpy3KM

// BBIBOB QyHKLMM 6a30BOTC KJlACCa IJIS CepUaJIM3aL

// obwekToB kylacca COleClientItem moKyMEeHTa KOHTEMHepa
COleDocument: :Serialize (ar) ;

Knacc komroHeHmMa KoHmeutHepa

Mactep AppWizard co3naer HoBbIM Kiacc CContDemoCntrltem, moposx-
naembeii ot MFC-kmacca COleClientltem u peanu3zoBaHHBI B (haitnax
Cntrltem.h u Cntrltem.cpp. Korna noBsiit komnonent OLE BHenpsiercs B mpo-
rpaMMmy, KJiacc mpencraBiieHus co3naeT o0bekT kiacca CContDemoCntritem
JUISL XpaHEHUsI KOMIIOHEHTA U YIIPABIIECHUS UM.

AppWizard mepeomnpeznensieT HEKOTOpble BUPTyajbHbIE (PYHKIIMH Kiacca
COleClientltem. Tak, Buptyansnas ¢pynkius CContDemoCntritem::OnChange
N0JIy4aeT yIpaBieHUE NPU MU3MEHEHWU KOMIIOHEHTa CEPBEPOM B PEKUME pe-
JTAKTUPOBAHUSI Ha MECTE WUJIM B PEXUME MOJIHOTO OTKphITHs. Bepcus, crenepu-
pOBaHHasi MAaCTEPOM, BBI3BIBAET BEPCHUIO ATOM (QyHKLIHMU B Oa30BOM Kilacce, a 3a-
TeM BbI3bIBaeT (yHkuuro UpdateAllViews kmacca CDocument, mocie 4ero
dbynkuus OnDraw kiacca npejacTaBieHus: NEPEPUCOBBIBAET KOMIIOHEHT.
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void CContDemoCntrItem: :OnChange
(OLE NOTIFICATION nCode, DWORD dwParam)

ASSERT VALID(this) ;
COleClientItem: :OnChange (nCode, dwParam) ;
GetDocument () ->UpdateAllViews (NULL) ;

Korna BHenpeHHbIE KOMIOHEHT peaaktupyercs Ha Mmecte, OLE BbI3bIBaeT
BUpTyanbHyto ¢yHkuuo CContDemoCntritem::OnGetltemPosition, uTo0b! 10-
JYYUTh pa3Mep U MO3ULHI0 KOMIIOHEHTa. DyHKIKs BO3BpALIaeT UX B €AMHULIAX
YCTPOMCTBA OTHOCUTENIBHO 00JIaCTH OKHA MpeAcTaBleHus KoHTeliHepa. Ee Bep-
cusi B 0a30BOM KJlacce HUYETo He jenaeT. B koae, crenepupoBaHHOM MacTepoM,
OHa BO3BPAILAET MOCTOSHHBIN pasMep U MO3ZULIUIO.

void CContDemoCntrItem: :OnGetItemPosition (CRect& rPosition)

{

ASSERT VALID (this) ;
// TODO: BO3BpaTMTE MNPABWIILHBII MPAMOYTOJILHMK B rPosition

rPosition.SetRect (10, 10, 210, 210);

Hakonen, ¢ynkmus OnDeactivateUl BbI3bIBaeTCs, KOrja I0JIb30BaTelb
HaxuMmaeT Esc ju1s Toro, 4ToObl BBIBECTH BHEIPEHHBIN KOMIIOHEHT M3 aKTUBHO-
ro cocrossHusa. Ee Bepcus, creHepupoBaHHAs MAacTEPOM, BBI3BIBACT (DYHKITHIO
OnDeactivateUl 6a3oBoro kiacca Juisi JeaKTUBH3AIlUA BHEIPEHHOTO KOMITOHCH-
Ta ¥ OCBOOOXKJICHUS 3aHSATHIX UM PECYPCOB.

void CContDemoCntrItem: :OnDeactivateUI (BOOL bUndoable)

{

COleClientItem: :OnDeactivateUI (bUndoable) ;
// CKpBITH OOBEKT, €CJIM 3TO HE BHEIPEHHBI BHENHM OOBEKT

DWORD dwMisc = 0;
m_lpObject->GetMiscStatus (GetDrawAspect (), &dwMisc) ;

if (dwMisc & OLEMISC INSIDEOUT)
DoVerb (OLEIVERB HIDE, NULL) ;

}

Knacc npedcmaesrneHus

Mactep AppWizard oObsiBIsieT HOBYIO IepeMeHHyr0 m_pSelection kiacca
npeactasienus CContDemoView:

CContDemoCntrItem* m _pSelection ;

Ona uHUIIMANU3UPYETCA HYJEeBbIM 3HaueHueM B (ynkiuu OnlnitialUpdate
kiacca CContDemoView. [Ipu BHenpenun komnonenta OLE B Hee 3amuchiBa-
etcs aapec oowbekra kinacca CContDemoCntrltem, yrpasmsitoiiero 3TuM KOMIIO-
HeHTOM. Ot1o aenaer (ynkuus CContDemoView::OnlnsertObject. B Hamieit
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IIporpaMMe OHa BCET/Ia COJACPKUT yKa3aTelb Ha MOCICIHUN BHEIPEHHBIN 00b-
exT i NULL, ecnu TakoBoro Her. B Goiiee ceppe3HbIX MporpaMmax OOBIYHO
OHA MCTIOJB3YETCS TSl XpaHEHUS aapeca 6b10paHH020 KOMIIOHEHTA.

Oynkuua CContDemoView::OnDraw, creHepupoBaHHAsT MacTepOM, OTO-
OpaxkaeT TOCJIEIHUNA BHEAPEHHBIH KOMIIOHEHT, IIiepelaBas 3HAuCHUE
m_pSelection ¢yukuu COleClientltem::Draw. OObIYHO B mNporpamme-
KoHTelHepe pynkius OnDraw kiiacca mpe/iCTaBlIeHUs PUCYET BCE BHEIPEHHBIE
00BEKTHI, a TAK)KE COOCTBEHHO JJaHHBIC KOHTEIHEpa.

Macrtep AppWizard Takke 100aBisieT B KJIacc MPEACTaBICHUS 00padoTINK
koMaH el New Object... u3 menro Edit nporpammei-konTeliHepa. OH Ha3bIBaeT-
cs OnlnsertObject u aenaer ciuenyroiiee (cM. daitn ContDemoView.cpp):

e  OrobOpaxaet auanoroBoe okHo Insert Object, mo3Boistoliee BIOpaTh TUIT
BHEJIPEHHOTO KOMIIOHEHTA.

e  [locne 3akpeiTus 1uasoroBoro okHa cosgaet 00bekT CContDemoCntrltem
JUIsL YTIpaBJICHUS BHEJIPEHHBIM KOMIOHEHTOM. [Ipu 3TOM KOHCTpPYKTOpY
KJ1acca Iepeaercs aJipec JOKYMEHTa [IPOrpaMMBl.

e  Huannmammzupyetr o6bekT kiacca CContDemoCntritem, ucmonb3ys
uHpopmanuio o0bekTa auanorosoro okua tuna COlelnsertDialog.

e  AKTUBHpYET KOMIOHEHT JJIsl €r0 PeAAKTUPOBAHUS HA MECTE.

e [IpucBauBaeTt NepeMEeHHOU m_pSelection azpec 00BeKTa
CContDemoCntrltem s HOBOTO BHEIPEHHOTO KOMIIOHEHTA.

Macrtep AppWizard Takke 100aBiseT B KJIacc MPEACTaBICHUS 00padoTINK
KOMaHbl JUId KJIaBUIIM ESC, ABIAIOMIMKCS OJHOM M3 KIIABHUII-AKCEIEPATOPOB
IDR_CNTR INPLACE, geiicTBytonmux npu peaaktupoBanuu Ha mecte. OOpa-
00TUYHK HAa3bIBACTCSA OnCancelEditCntr 151 BbI3bIBACT GyHKIIHTO
COleClientltem::Close nnsi 3akpbITHsI KOMIIOHEHTa. JTa (pyHKIUA paboTaer B
couetanuu ¢ pynkuenr OnCancelEditSrvr kinacca npeacTaBiIeHuUs CepBeEpa.

Pecypcebli

Mactep AppWizard Bxmrouaer ¢aiin Afxolecl.rc B daiin pecypcoB mpo-
rpaMmMbl. B aTOoM (aiine ompeneneHbl HEKOTOPBIE PECYPCHI, HCIIOIb3YEMBbIC
Kj1raccamu KoHreinepos OLE.

OH Taxke ompenensieT OTACIbHOE MEHIO W COOTBETCTBYIOIIYIO TAaOIHUITY
aKCeIePaTOPOB ISl KAKIOTO U3 JBYX PEKUMOB, B KOTOPBIX MOKET BBITIOJHATh-
Cs porpaMma-KOHTENHED.

Mento u tabnuua akcenepatropoB IDR_MAINFRAME wucnonsiyertcs,
KOTJla HET aKTUBHOTO BHEJIPEHHOTO KOMIOHEHTa. MEHI0 COINEpPKUT OOBIU-
HbIe KOMaHbl, KoTOpbIe He oTHOCATCA K OLE, a Takke HeCKOIbKO JOIOIHHU-
TeJIbHBIX KOMaHJ BCIuibiBaromero mMeHio Edit. K HUM oTHOCATCS KOMaHIbI
Paste Special..., Insert New Object... u Links..., a Takxe mecto s MOJ-
meHto Object, momeyennoe kak <<OLE VERBS GO HERE>>. B creunepu-
pPOBaHHOM TEKCTE pealn30BaHbl TOJIbKO Komanna Insert New Object... u
KoMmaH bl moamento Object.
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Menwo u tabnuna akceneparopoB IDR CNTR INPLACE wucnonbs3yrores
JUISl pEJAKTUPOBaHUsl BHEJIPEHHOrO0 KOMIOHEHTa '"Ha mecte". B aTtom ciydae
OHO 00BEIMHSIETCS ¢ MEHIO cepBepa. 110 HeKOTOphIM MPUYMHAM NIEPBOHAYATIBLHO
MeHto IDR _CNTR_INPLACE otoOpaxkaeTcs pemakTopoM B pPEXUME
View As Popup. DToT BBIOOpD MOXKHO OTMEHHTbH, IIEJIKHYB Ha MEHIO IPaBOH
KHOIIKOM MBIIIN U CHSIB COOTBETCTBYIOIINHN (DIaXKOK.

Jliig Toro, yToObl NONPOOOBaTh MIPOrpPaMMy-KOHTEHHEDP, B pab0Te HUKAKUX
WU3MEHEHUH B KO/, CCEHEPUPOBAaHHBIN MAaCTEPOM, MOKHO HE BHOCHUT.
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Tema 21. Co3pgaHMne " npUMeHeHue 3NIeMEHTOB
ActiveX

OnemeHT ActiveX — 3TO NEPEHOCHUMBIM MPOrpPaMMHBIM MOJYJib, BBINOJI-
HSIOUIUI ONpeNeeHHYI0 3a/lauy Wik Habop 3amgad. OHM MOXO0XHU Ha CTaHAapT-
HbIE AJIEMEHTHI yrpasieHus Windows, UX MOKHO pa3MelaTh B AUAJIOTOBBIX U
JPYTUX OKHaX, 1 OHU MOTYT PEaIn30BbIBATh NOUTH JII0OOYI0 (YHKIIMOHATIBHOCTb.
Jlist XxpaHeHust 2eMeHTOB ActiveX HCTOIb3YI0TCs (haliiIbl C PaCIIMPEHUEM .0CX
(OCX — npexHee Ha3BaHUE 1eMEHTOB ActiveX).

Pa3paboTaHHblii WM TOJXYYEHHBIM OTKYJa-TO 3JeMeHT ActiveX MOXKHO
BKJIIOUUTHh B MPOrpamMmy, pa3pabOTaHHYIO Ha JHOOOM S3bIKE MPOrpaMMUpPOBA-
HUS, WIA MOMECTUTh Ha Web-CcTpaHWyKe, MCIOJIb30BaTh B NPHIIOKEHUH 0a3
JAHHBIX Access Wi J000i Apyroi nporpaMmme, CO3J1aHHON Kak KOHTelHep Ac-
tiveX. Ilpu sToM nporpamma-KOHTEHHED MOYTH TaK K€ TECHO B3aUMOJAECHCTBYET
C 2JIEMEHTOM, KaK U C COOCTBEHHBIM KOJOM.

OnemeHThl ActiveX NpEeAOCTaBISIIOT TPU OCHOBHBIX CIOCO0a B3aWMOAEH-
CTBUS C PUIIOKEHUEM-KOHTEHHEPOM: CBOMCTBA, METO/IbI U COOBITHS.

e (Cgoticmea — 3TO aTpUOYTHI PJIEMEHTA, KOTOPbIe KOHTEHHEP MOXKET YUTATh

WJIN U3MEHSTb.

e  Memoovl — 310 (yHKUMM 37eMeHTa ActiveX, KOTOpbIE MOKET BbI3bIBAThH

KOHTEHHED.

e  Cobbimue — 3TO TO, YTO MPOUCXOIAUT BHYTPH dJIEMEHTa (Harpumep, Iiei-

YOK MBINIbI0). DnemMeHT ActiveX 00pabaThiBaeT 3TO JIEWCTBHE, BBI3BIBAS

COOTBETCTBYIOILYIO (DYHKIMIO IIPOTpaMMbI-KOHTEIHEpa.

21.1. Paspabomka annemeHmoe ActiveX

B kadectBe mpuMepa MbI CO3AaUM MPOCTOH AmeMeHT ActiveX (Ha3oBeM
ero AXCtrl), npenqnazHadeHHbBIN a71s1 0oToOpakeHus pucyHKa. [Ipu miemdke Mbl-
IIBIO OH MEPEKII0YAeTC MEXy IByMs BepcusiMu n3o0pakeHus. Ero cBoiicTBa
OyIyT MO3BOJISATh KOHTEHHEPY M3MEHATH IBET (DOHA AJeMeHTa, a Takke J00aB-
JISITh WIH YIQISITh PAMKY BOKPYT pUCYHKA

['eHepauyus gpalinnos rpospamMmel
I[JISI IrCHCpalru UCXOJHOI'0O KOJAa BBIIIOJIHUM CICAYIOIINC Iaru:

e  Bribepem xomanmy New... B MeHwo File u otkpoem Bkianky Projects B
JTUAJIOTOBOM OKHE New.

e B cnucke tunos npoektoB BeidepeM MFC ActiveX ControlWizard.

e B noine Project name BBenem AXCtrl, a B mosie Location — myTh K mamke
IIPOEKTA.

e  VOemuMmcsa, uro BbiOpaHa omiusi Create new workspace u tatdgopma
Win32.
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e Haxmem knHonky OK. Mactep ControlWizard orobpakaeT mocienoBa-
TEJBHO J[BA JUAIIOTOBBIX OKHA JUIS BBIOOpA MapameTpoB, a 3aTeM T'€HEpH-
pyer (haiiapl ¢ HCXOIHBIM KOJIOM TS dieMeHTa ActiveX.

e B nguanoroBom okHe Step 1 Haskmem kHOTIKY Finish, 4To0sI cormacurbest co
BCEMH YCTAaHOBKAMH 110 YMOJYaHUIO.

e  Haxwmewm xkHonky OK B nquanorosom okae New Project Information.

Cos0aHue pacmposozao u3obpaxxeHusi

JlBa pucyHka, oToOpakaeMbIX jIeMeHTOM ActiveX, MOXHO cO3JaTh C IO-
MOIIBIO PeIaKTOpa pUCYHKOB (koMaHaa Resource B menio Insert). U306paxkenue
MO>KHO HapHUCOBaTh HEMOCPEJICTBEHHO, & MOKHO CKOMMMPOBATh uepe3 Oydep o0-
MEHa WM MpoYnTath U3 ¢aina. Hmwke mpemaraiorcst 1Ba pucyHKa pa3MepoM
140%140 mnmukcened, KOTOpPBIE MOKHO HWCHOJIB30BaThb B HAIEM JJIEMEHTE
ActiveX. Onu wumerotr uaentudukatopsl IDB BITMAP1 u IDB BITMAP2
COOTBETCTBEHHO.

[Tpu >xenaHuKM MOYKHO TaK)K€ HACTPOUTH U300paKEHUE, KOTOPOE MOSBIISET-
Csl Ha MaHeNIM 3JIEMEHTOB IpU pa3pabOTKe IMalIOroBOro OKHa B Iporpamme-
kouteinepe. Ero unenruduxarop IDB_ AXCTRL.

3
| »
[

| »

(

OmobpaxkeHue pacmposbix udobpaxkeHuu

s oToOpakeHHs HAIIUX PHCYHKOB CO3JlaBaeMbIM 3jieMeHToM ActiveX
CJIeTyeT HAMMCaTh COOTBETCTBYIONINI Koa. CHavana 700aBUM TP MEPEMEHHBIC
B Havauo onpeneneHus kiaacca CAXCtrlCtrl (daiin AXCtrlCtl.h):

class CAXCtrlCtrl : public COleControl

{

DECLARE DYNCREATE (CAXCtrlcCtrl)
public:

CBitmap *m CurrentBitmap, m BitmapNight, m BitmapDay;
//
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JloGaBuM KOJ 3arpy3Ku M300paXKeHHH M3 PECYpPCOB MPOTPaMMBbI B KOHCT-
pykrope kiacca CAXCtrlCtrl (daitn AXCtrlCtl.cpp):

CAXCtrlCtrl: :CAXCtrlCtrl ()

{

InitializeIIDs (&IID DAXCtrl, &IID DAXCtrlEvents);

// TODO: VHMLIMAJMSUPYMTE IaHHHE SJIEMEeHTAa

m BitmapNight.LoadBitmap (IDB BITMAP1) ;

m BitmapDay.LoadBitmap (IDB BITMAP2) ;

m CurrentBitmap = &m BitmapNight; // OroBpaxaeTcst nepssM

[Tpu HEOOXOAMMOCTH MEPEPUCOBKH CHUCTEMA BhI3bIBaeT GyHKIMI0 OnDraw
kinacca CAXCtrlCtrl. CrenepupoBaHHBII MacTepOM KOJ BBIYEPUMUBAET AILIUIIC
Ha OenoM Qoue. YOepem pucoBaHme d3JUIMICa W J00aBUM CBOM Kop (daiin
AXCtrlCtl.cpp):

void CAXCtrlCtrl: :OnDraw (CDC* pdc, const CRect& rcBounds,
const CRect& rcInvalid)

// TODO: BaMeHuTe CJIeOyIupii KOI COOCTBEHHBM
pdc->FillRect (rcBounds,

CBrush: : FromHandle ( (HBRUSH) GetStockObject (WHITE BRUSH) ) ) ;

BITMAP BM;
CDC MemDC;
MemDC.CreateCompatibleDC (NULL) ;
MemDC.SelectObject (*m CurrentBitmap) ;
m CurrentBitmap->GetObject (sizeof (BM), &BM);
pdc->BitBlt
((rcBounds.right - BM.bmWidth) / 2,
( rcBounds.bottom - BM.bmHeight) / 2,
BM.bmWidth, BM.bmHeight,
&MemDC, 0, 0, SRCCOPY);

}

LlobaernieHue obpabomyuka coobuweHUs 0 Wesl4Ke Mbiliu

B mumanoroBom okne ClassWizard orkpoem Bkiaaxky Message Maps, B
criuckax Class name u Object IDs BriOepem kinacc CAXCtrlCtrl, a B cniucke
Message — wuaentudpukarop WM LBUTTONUP u pob6aBum (QyHKIHIO-
o0pabotuuk (uMs 1o ymomdanuto — OnLButtonUp). Jlo6aBuM B Hee CBOI KO
(daiin AXCtrlCtl.cpp):

209



void CAXCtrlCtrl: :OnLButtonUp (UINT nFlags, CPoint point)

{

// TODO: Bmech mobaBbTe COOCTBEHHBII KOI OBpaboTumka

if (m CurrentBitmap == &m BitmapNight)
m CurrentBitmap = &m BitmapDay;
else
m CurrentBitmap = &m BitmapNight;
InvalidateControl () ;

COleControl : :OnLButtonUp (nFlags, point) ;

Hamm o6paboTtunk n3mensieT 3HadeHue nepemenHoil m_CurrentBitmap Taxk,
9TOOBI OHA yKa3bIBaJIa Ha JIPYroe M300paKeHHE, a 3aT€M BBI3BIBACT (YyHKIIUIO
InvalidateControl, 4ToOBI 3acTaBUTh CHCTEMY IIE€PEPHUCOBATH H300pAKCHUE
(Be130BOM (pyHKIIMM ONnDraw).

21.2. OnpedeneHue ceolicmse, Mmemodoe u cobbimuti
annemeHmos ActiveX

OnpedeneHue cmaHdapmHozo ceoticmea BackColor

Cmarnoapmuble CBOWUCTBA (stock) BXOIAT B HAOOp OOIIMX CBOWCTB, MHH-
nuanusupyembix U coxpansemblx MFC. TakoBbMH SABISIOTCS CBOMCTBA
Caption, Font u T.n. MFC Takxe oTBe4aeT 3a BHIIIOJTHEHUE HEOOXOIUMbIX -
CTBHMM NPHU U3MEHEHUM 3HAYECHUS CBOKCTBA.

Jlist ucnionib30BaHusl CTaHAapTHOTO cBolicTBa (y Hac 3To BackColor) HeoO-
XOJJUMO CJIeJIaTh €ro JOCTYIHBIM, a TaKKe HamucaTh (PparMeHT MpOorpamMmbl,
UCIOJIb3YIOIINI ero 3HaYeHue.

Yto0bsl caenath cBoiicTBO BackColor noctynHbiM, BOCTIONIb3yeMCsl MacTe-
pom ClassWizard. Otkpoem Bkiiagky Automation, B criucke Class name BbiOe-
pem kmacc anmementa CAXCtrlCtrl u menkaem Ha kHOmke Add Property...
B mmamoroBom oxne Add Property u3 Beimagatomiero cmnmcka External name
BeIOEpeM craHmapTHoe cBoiicTBO BackColor, ybenumcs, uro B obnacTu
Implementation BeiOpana onuus Stock, u Haxkmem kHonKy OK, 4ToOBI Bep-
HYTbCS Ha BKJaaKy Automation.

Tenepp MFC uHuMnmanu3upyer 310 CBOKWCTBO (OHO MCHOJB3YyeTCs s 3a-
JaHMs [IBETA OKHA), XPaHUT €ro 3HaYCHHE U MPU €ro U3MEHEHUU (PopcHupyer me-
PEPUCOBKY COOTBETCTBYIOIICH 001acTH, OOBSABIISASA e HeAehHcTBUTENbHOM. [Ipn
TOM HCIOJIb30BaTh LIBET, 3aJJaHHBIN B CBOMCTBE, UIsl PUCOBAHUS JOJDKEH Cam
nporpaMmucT. HeoOxouMbIi a1 3TOro Koa Mbl J00aBUM B pyHKIMI0 OnDraw.
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OnpederneHue ceoticmea ShowFrame

CpoiictBo ShowFrame siBnsiercs noavzosamenvckum, TO €CTh €r0 HYKHO
CO3/1aTh CaMOCTOSATEIbHO, MPUCBOUTh €My MMS U HAaIMCaTh OCHOBHYIO YacTb
KO/Ia €ro MOJICPHKKH.

Jlnst co3manusi cBOMCTBa Ha BKJIaAKe Automation IMajJoroBOrO OKHA
ClassWizard B cniucke Class name BoiOepeM kiacc anementa CAXCtrlCtrl u
niesnikHeM Ha kHonke Add Property... B mosiBuBIemMcs n1uajioroBoM OKHE B TOJIE
External name BBegem ShowFrame, B ciricke Type Boioepem 3nadenne BOOL u
yoenumcsi, uto B obmactu Implementation BeiOpana omuus Member variable.
OcTtaBuM TpenokeHHOE WMs TepeMeHHo m_ showFrame u ums dyHKIMH
OnShowFrameChanged B mosie Notification function.

Mactep no6aBut nepemennyro m_showFrame tuna BOOL B onpenenenue
kiacca CAXCtrlCtrl u co3znmact ompeneneHue U 0a30BYyI0 OOO0JIOUKY YBEIOM-
mromert  pynakuun  CAXCtrlCtrl::OnShowFrameChanged. Peanusyrommii ee
UCXOJIHBIN KOJI TOJKEH HAMUCATh TPOTrPAMMHUCT.

ITocne BBOja »TUX 3Ha4YeHWU miejkHeM Ha kHomke OK 1 3akpbiTus
nuanoroBoro okHa Add Property, a 3atem emie pa3, 4ToObI 3aKpBITh OKHO
ClassWizard.

Tak kak cBoiicTBO ShowFrame omnpezgensieTcss Mmojib30BaTeieM, €ro
HEOOX0AMMO HHULHATU3UpoBaTh. Craenath 3TO TpelOyercs B (QYHKIUH
CAXCitrICtrl::DoPropExchange (¢aitn AXCtrlCtl.cpp):

[ITT77077 7777777777 77777777777777777777777777777777777777777

// CBAXCtrlCtrl::DoPropExchange - peaymsalys yCTOMUMBOCTU
void CAXCtrlCtrl: :DoPropExchange (CPropExchange* pPX)
{
ExchangeVersion (pPX, MAKELONG( wVerMinor, wVerMajor)) ;
COleControl : : DoPropExchange (pPX) ;
// TODO: BrrzoBuTe OyHKIDMO PX IS KaXOOT'O YCTOMUMBOTO
// TOJIb30OBATEJIECKOTO CBOMCTBA
PX Bool (pPX, T("ShowFrame"), m showFrame, FALSE) ;

B yBepomisromyro ¢ynkuuro OnShowFrameChanged no6aBuM BbI3OB
InvalidateControl:

void CAXCtrlCtrl: :OnShowFrameChanged ()

{

// TODO: 3Bmech mobaBbTe COOCTBEHHEIT KOI OBpaboTumka
InvalidateControl (); // IlepepucoBaTs
SetModifiedFlag () ; // DJeMeHT M3MeHSJICS
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Moducpukauyus pyHkyuu OnDraw

Tenepp B aitne AXCtrlCtl.cpp HeoOXoAMMO HM3MEHHTH KOJA (PYHKIIUH
OnDraw Tak, 9TO0OBI OHA YYUTHIBAJIa 3HAYCHHS CBOWCTB DJICMEHTA!

void CAXCtrlCtrl: :OnDraw (CDC* pdc, const CRect& rcBounds,
const CRect& rcInvalid)

// TODO: BaMeHMTe CJIeOyUpnl KOI COOCTBEHHBM
CBrush Brush (TranslateColor (GetBackColor ())):
pdc->FillRect (rcBounds, &Brush); // Pucopamme ¢ona
BITMAP BM;
// OrobpaxeHnve PUCYHKA
if (m showFrame)
{
CBrush *pOldBrush =
CBrush *)pdc->SelectStockObject (NULL BRUSH) ;
CPen Pen (PS SOLID | PS INSIDEFRAME, 10, RGB (0,0,0));
CPen *pOldPen = pdc->SelectObject (&Pen) ;
pdc->Rectangle (rcBounds) ; // PucoBamme paMkm
pdc->SelectObject (pOldPen); // BoccTaHOBNeHMe nepa
pdc->SelectObject (pOldBrush); // BoccTaHOEBNIEHME KMCTU

Moducgbukauyusi cmpaHuubl ceolicms

[Iporpamma snemenTta ActiveX MOXKET COAEpKaTh OJHY WJIM HECKOJIBKO
cmpanuy ceovicmg. OHU BBINJISIASAT KaK JIUAJOTOBBIE OKHA U cojep:kaT Habop
AJIEMEHTOB YIIpaBJICHUS JUIsl 3aJJaHUsl 3HAUCHUI CBOMCTB 35ieMeHTa. [Ipoextupys
IporpaMMy-KOHTeHHep ¢ ucnosb3oBanueM Visual C++, nus 3agaHus CBOICTB
AJIEMEHTa MOKHO HCIIOJIb30BaTh CTPAHUIbI CBOMCTB, KOTOPBIE OTOOpa)KaroTCs
KaK BKJIQJIKU JHAJIOrOBOTO OKHa Properties, 0ToOpa)kaeMoro peinakropoM auaio-
TOBBIX OKOH.

[lepBoHaYaNbHO MPOEKT COJNEPKHUT TOJIBKO OAHY TaKylO CTPAaHMILY, OIpe-
NEJICHHYI0, KaK pecypc  JMajoroBoro OKHa €  HUIACHTU(HUKATOPOM
IDD PROPPAGE AXCTRL. [lng ero penakTupoBaHHUs BOWJEM B PEIAKTOP
JIUAJIOTOBBIX OKOH, ynanuM Haamuchk "TODO" u no6aBum ¢iaxox (uaeHTUU-
katop IDC_ SHOWFRAME) ¢ Haanuceio, Kak MoKa3aHo Ha PUCYHKE.
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Tenepp nnsa cBsa3u (uaxkka co coiictBoM ShowFrame HyXHO crenarthb
cieaytoiiee:

e B nuanoroBom okue macrepa ClassWizard oTkpoem Bkitagky Member Va-
riables.

e B cmucke Class name BbiOepeM MM Kiacca, YIPaBISIIONIETO CTpaHUIIEH
ceoiictB CAXCtrlPropPage. B cniucke Object IDs noimkeH ObITh WIICHTH-
duxatop uaxkxka IDC_ SHOWFRAME (oH Tam o1iuH).

e [llenxknem mo kHomke Add Variable..., 9TOGBI OTKPBITH JUAJTOTOBOE OKHO
Add Member Variable.

e B mone Member variable name BBenem m_ShowFrame. B criucke Category
BEIOepeM 3HaueHue Value, B ciucke Variable type 3aauenne BOOL. B mo-
ne Optional property name BBenemM ShowFrame. Haxmem kHomky OK,
4TOOBI BEpHYTHCS B AMaoroBoe okHo mMactepa ClassWizard.

e Haxmem kHomky OK, 49TOOBI 3aKpbITh OUAJIOTOBOE OKHO MacTepa
ClassWizard.

Jns 3apaHus BTOPOM CTpaHULBI CBOWCTB, KOTOPYIO MOKHO MCIOJIB30BATh
i BbIOOpa crangaptHoro coictBa BackColor Hy»HO BHeCTM M3MEHEHUS B
Ta0JIUITy CBOHCTB dJIEMEHTA

[ITT77777777777777 7777777 77777777777777777777777777777777777

// CTpaHumibl CBOMCTB
// TODO: IoGaBbTe CTpaHmipl. He 3alyIbTe yBEJIUUMTL CUSTUMK !
BEGIN PROPPAGEIDS (CAXCtrlCtrl, 2)
PROPPAGEID (CAXCtrlPropPage: :guid)
PROPPAGEID (CLSID_CColorPropPage)
END PROPPAGEIDS (CAXCtrlCtrl)

[Ipu renepanuu UCXOAHOTO Kojaa Mporpammbl Mactep AppWizard cozmain
pecypc nuanoroBoro okna c¢ uaeHtupukaropom IDD ABOUTBOX AXCTRL
Y UCXOAHBIN koA MeToaa AboutBox, KOTOPBIN MpeIHa3HAYEH U1 BBIBOJA 3TOTO
JIMAJIOTOBOr0 OKHA IIPOrPaMMONU-KOHTEHHEPOM.
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B paccmarpuBaemMoM npumepe HaMm He MOTPeOyOTCs T0NOJHUTEIbHbIE Me-
ToAbl (T.e. PyHKUUHU 31emMeHTa ActiveX, BbI3bIBa€MbIE MTPOTrPaMMOil KOHTEHHE-
pOM), OJIHAKO B cllydae HEOOXOAMMOCTH IUISl UX CO3/IaHUS HY>KHO BBINOJHUTH
CIIEIYIOLIYIO MOCJIEN0BATEIBHOCTD ICHCTBUM:

e B aumanoroBom okne mactepa ClassWizard oTkpbITh BKIagKy Automation.

e B cmucke Class name BbIOpaTh MMs Kilacca dJeMeHTa (B HaIleM MpUMepe
a0 kiacc CAXCtrlCtrl). Haxxats knonky Add Method. ..

e  3amarh UM, TUI BO3BPAIAEMOTO 3HAYEHUS W MapaMeTphl CaMOro METO/a,
€CIIi OHH €CTb.

e  Haxarp kHonky Edit Code (wim uHBIM 00pa3oM MeperTH B PeKUM pellak-
TUPOBAHUS) U BBECTU COOCTBEHHO MCXOJIHBIN KOJ METO/Ia.

OnpederneHue cobbimuli

Onpenenenre coObITUSI COCTOMT B Ha3HaY€HUU (QYHKIHMH, KOTOPYIO JTOJIXK-
Ha BBIMOJHUTH NPOrpaMMa-KOHTEHHEp B OTBET Ha TO, YTO JIaHHOE COOBITHE
POU30IILIO0. DTOT BBI30B MPUHSITO HA3BIBATH akmusuzayueu coovimus. Y IOMsl-
HyTbIe (YHKIIMH Ha3bIBatoTCs GyHKIusAMHU Fire... (Hanpumep, FireClick).

Tax ke, Kak ¥ CBOMCTBO MJIM METOJ, COOBITHE MOXKET OBbITh MOJIH30BATEIb-
CKMM WJIU CTaHAApTHBIM. [[1s cTaHmapTHBIX COOBITHI peanu3anusi COOTBETCT-
Bytomer Gynkiuu Fire... cogepxkurcs B ononmmoreke MFC. B xauectBe nmpume-
pa paccMoTpum nobasnenue Gpynkiuu FireClick, peanusaius KOTopoi mpemoc-
taBisiercs oudmmotekoit MFC (kak wien kimacca COleControl).

e B numanoroBom oknHe mactepa ClassWizard oTkpoem Bkiaaky Acti-
veX Events.

e  Haxwmewm xknonky Add Event...

e B cnucke External name BriGepem crangaptaoe coositue Click. IIpu sTom
B nosie Internal name otoOpasurcs umsa FireClick. 9to uMs ucnonb3yercs
nporpaMmoit asemenTta ActiveX N1 aKTUBU3ALMU COOBITHS, U3MEHUTD €0
HEJTb3S.

e VYOeaumcsa, yto B obOmactu Implementation oTrmedena omius Stock
(ctanmaptHoe coObiTue). lllenknem Ha kHonke OK B AuanoroBom oxkHe
Add Event, a 3atem B okHe mactepa ClassWizard.

Tenepr MOXXHO MOCTPOUTH dIeMEeHT ActiveX, mienKkHyB Ha kHomke Build.
PesynpraTom craner nmoctpoenue (aitna AXCtrl.ocx, KOTOPBI aBTOMAaTHYECKH
3apEruCTPUPYETCS B CUCTEME, UTO CHAENAET BO3MOXKHBIM JOCTYIl K HEMY CO CTO-
POHBI TIporpamMMmbI-KOHTeMHepa. Jliia ycTtaHoBku snemeHTa ActiveX, mogydeH-
HOTO IPYTHM ITyTeM, JOCTaTOYHO CKOMUPOBATh ero ((Paiin .ocx, a Taxxke .hlp u
lic, ecnum ectb) B CHCTEMHBIM Karajor, W BBI3BaTb CUCTEMHYIO YTHIHTY
Regsvr32, ykazaB B KOMaHIHOM CTPOKE UM OCX-(aiina.
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21.3. Pa3pabomka npoz2paMMbI-KOHMelUHepa 3/1eMeHmoae
ActiveX

B kauecTtBe mpumepa MbI co3manuM mporpammy-koHTeitHep AXCont miis
pa3pabortanHoro panee anementa ActiveX. [Iporpamma Oyaer moctpoeHa Ha
OCHOBE JTMAJIOTOBOTO OKHA, B KOTOPOM OToOpakaetcs anemeHT ActiveX. Ilpo-
rpamMma CYMThIBaeT W ycraHaBinuBaeT cBoiictBa BackColor u ShowFrame, BbI-
3pIBaeT MeTo ] AboutBox u momaeT 3BykoBoii curHai B otBeT Ha coobiTre Click.

['eHepauyus gpalinnog ¢ UCXOOHbIM MEKCMoM
I[JISI IrCHCpalnru UCXOJHOI'0 KOJAa BBIIIOJIHUM CICAYIOIINC IaTru:

e  Bribepem komanmy New... B MeHwo File u orkpoem Bkmanky Projects B
JTUAJIOTOBOM OKHE New.

e B cnucke tunos npoektoB BeioepeM MFC AppWizard (exe). B moie
Project name BBenem AXCont, a B mosie Location — myTh K mamnke mpoekTa.
Yo6enumcst, uyto BbiOpana omiusi Create new workspace u mimatdopma
Win32. Haxxmewm kHomiky OK.

e B aumanoroBom okHe Mactepa Step 1 BeiOepem ycranoBky Dialog based.

e B nmanoroBom okne macrtepa Step 2 ormenuMm BbIOOp ommmu About Box,
HO ocTtaBuM BblOpaHHOW onuuio ActiveX Controls. B TekctoBoe mnose
"Please enter a title for your dialog" BBegem 3aromoBok ActiveX Control
Container Demo.

e B crnenyromeM auanoroBom okHe (Step 3) BrIOEpeM CTaTHUECKYH0 KOMIIO-
HOBKY Oubmnorekun MFC

° B nmuanoroBom okHe Step 4 ocTaBHM Bce 0€3 M3MEHEHU.

LlobasneHue anemeHma ActiveX 6 npoekm

[Tpexxne yem oToOpa3uTh B MporpaMMe-KOHTeHepe neMeHT ActiveX, ero
HE0O0X0MMO J00aBUTH B MPOEKT. J[oOaBneHue snemMeHTa reHepupyer "Kiacc-
ynakoBky'" (wrapper class) — B Hamem ciaydae 31o kinacc CAXCtrl, mo3Bosisro-
M IporpaMMe B3auMOJICHCTBOBATH C DJIEMEHTOM, a TaKXe M00aBisieT B Ta-
Helb MHCTpyMeHTOB Controls pemakTopa JUaNoOroBBIX OKHO KHOMKY, IO3BO-
JISTIOIIY IO JOOABIISATh AJIEMEHT B IMAJIOTOBOE OKHO.

Jns noGanenus Hamiero anemeHta ActiveX mpojenaeM cieayronme aeiu-
CTBUS:

e B wmeHwo Project Boiinem B moamenio Add To Project u BeiOepem Ko-
manay Components and Controls..., 4ToObl OTKPBITh JUAJIIOTOBOE OKHO
Components and Controls Gallery.

e B mosBHBIIEMCS TUATOTOBOM OKHE yOenumcsi, 9To BeiOpana nanka Gallery
u oTkpoeM B Heii nanky Registered ActiveX Controls.

e  Bribepem ums nyxnoro snementa ActiveX (AXCtrl Control B Hamem ciydae).

e [llenknem Ha kHOTIKE Insert, a 3aTeM MOATBEPAUM CBOM BbIOOp, HaxaB OK.
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e B mguanoroBom okae Confirm Classes MmosBSTCS UMs Kjacca-yIaKkOBKH H
uMeHa (haiaoB, B KOTOPBIX Kjacc onpezaeieH. X MOKHO M3MEHHTb, OHA-
KO MBI COTJIACHMCS C TIPEIOKCHHBIMU UMeHaMH, Haxas OK.

e IllenkueMm Ha kHomke Close B auanoropom okHe Components and Controls
Gallery.

lpoekmuposaHue Auasio208020 OKHa rpPo2paMmb|

Ecnu nocne co3nanus ncxoaHsix (paitioB nmporpammel mactep AppWizard

HE OTKPbUI IJI PEAAKTUPOBAHMUS IJIaBHOE AHAIOTOBOE OKHO MPOrpaMMmbl (MACH-
tuduxatop IDD AXCONT_ DIALOG), caenaem 3T0 caMOCTOSATEIBHO.

JI1s1 MpOEKTUPOBAHMS TJIABHOTO OKHA MPOTrPAMMBI BBITIOJHUM CJIEAYIOIINE
JICUCTBHUS:

° VY nanum Hagnucs "TODO" u kHonky OK.

e  3amenum cBoiictBo Caption kHonku Cancel Ha Close u 106aBuM J1Be
KHOIIKU: OJHY ¢ Haanuchio About u uaentuduxaropom IDC_ ABOUT, u
npyryto — ¢ Haanucbto Frame u unentudukaropom IDC_ FRAME.

e JloObaBuM 31eMeHT ActiveX B Jua- x|
FIOTOBOE OKHO, HIENKHYB CHAYANa Ha
kHonke OCX B HM)KHEW 4acTH Ta-
Henmu uHCTpyMeHToB Controls, a 3a-
TEM B HYXXHOM MECTE JUajIOrOBOrO
okHa. OKOHYATEIbHBIM BHJ OKHA
MOKa3aH Ha PUCYHKE.

e  lI3menum cBoiicTBa 3neMeHTa Acti-
veX, IIEJIKHYB Ha HEM [paBoOu
KHOITKOH 1 BBIOpaB KOMaHy Proper-
ties. B namewm cnyuae auanorosoe okHo AXCtrl Control Properties cocto-
UT U3 JIBYX CTPaHUI] CBOKCTB, JOOABICHHBIX WJIH W3MEHEHHBIX TIPHU CO3/a-
HUU 3JIEMEHTAa, a UMEHHO, cTpaHullbl cBoiicTB Color u 3a7anHoN 0 yMOJI-
YaHUIO CTPAHULBI CBOMCTB.

e  Ortkpoem ctpanuily cBoiictB Color m mjisi mpumepa U3MEHUM CBONCTBO
BackColor na kakoe-1u00 Apyroe 3HaueHue, HApUMeEp, Ha3HAYUM 1[BETOM
dbonHa kpacHblii 1IBET. /{151 3TOT0 1OCTATOYHO HIEIKHYThH Ha Apiabiuke Color
U BBIOpaTh HYXXHbIA 1BeT. TakuMm 0Opa3oM OCYILECTBIISAECTCS U3MEHEHHE
HayaJbHbIX YCTAHOBOK CTAHJAPTHOTO CBOMCTBA AJIEMEHTA.

e l3MeHuM HayalbHYI YCTAaHOBKY IOJIb30BAaTEJIbCKOrO CBOMCTBA
ShowFrame. J{ns 3TOro oTKpoem CTpaHUIly CBOMCTB MPOrPaMMBbI, IIENK-
HyB Ha BKianke Control, a 3arem ycTaHoBUM (hJIaXOK BBIOOpa OMIIHH
Display a frame around the picture. ITu nelcTBUS MPUBOAIT K HaUYaIHHOU
ycTaHoBKe 3HaueHus cBorictBa ShowFrame B TRUE.

e  CrangapTHble 3HAYEHHUS OCTAJIBHBIX CBOMCTB OCTABUM HEM3MEHHBIMHU.

About

Frame

Cloze
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[pucoeduHeHUe KOMMOHeHMa K o6beKkmy Kriacca-yrnakosku

Tenepr He0OX0AUMO B TUATIOTOBOM OKHE MPHUCOEAMHUTH deMeHT ActiveX
K 9K3EeMIUISIPY Kilacca-ylmakoBKU. DTO MO3BOJISET UCIOJIb30BaTh (YyHKIMH Kilac-
Ca-yIaKOBKH JUIsl K3MEHEHHUs CBOWCTB 3JIEMEHTA U JJIS BBI30BA €r0 METOJIOB.
Breimonaum crieayromme 1enucTBus:

e B nuanoroBom okne mactepa ClassWizard otkpoem Bkiagky Member Va-
riables.

e B cnucke Class name BbioepeM kitace quanorosoro okHa CAXContDlg.

e B cmucke Control IDs BoiOepem unentudurarop kommnonenta ActiveX
IDC_AXCTRLCTRLI.

e [llenxnem mo xHomke Add Variable..., 4T0OBI OTKPBITH AMATOTOBOE OKHO
Add Member Variable.

e B none Member variable name Beegem m_ AXCtrl — umsa o6bekTa Kiacca-
ynakoBku. B criucke Category BeiOepem 3naueHue Control, B crinucke Va-
riable type — ums knacca-ynakoBku CAXCtrl (3T0 eguHCTBEHHBINH BO3-
MO>KHBIN BapUaHT).

e Haxwmem kHomky OK, 4ToOBl BEpHYTbCS B JAMAJIOTOBOE OKHO MacTepa
ClassWizard. OctaBuM ero moka OTKpbIThIM JIs OlpeAesieHust o0padoTyu-
KOB COOOIIIEHUH /ISl KHOIIOK.

OnpederneHue obpabomyukos coobuweHul 01t KHOMoK

Tenepr HEOOXOIUMO ONpPEAETUTh 00PaOOTUYNKH COOOIIEHUM JJIT KHOIOK
About n Frame, oroOpaxaeMpIX B JTHAJIOTOBOM OKHE MporpamMMbl. BeImoHIM
CIIeyIOIINe ACHCTBUS:

e  Ortkpoem BkIaaky Message Maps B nuanoroBoMm okHe mactepa ClassWizard.
B cnncke Class name Bbi6epem knacc nuanorooro okna CAXContDlg.

e B cmucke Control IDs Boibepem maentuduxatop knonku IDC_FRAME,
B cnucke Messages 3HaueHue BN CLICKED. IllenkHeM Ha KHOIKE
Add Function... u cormacumcs ¢ npejioKeHHbIM nMeHeM OnFrame.

e  AHamorm4HeiM oOpa3oMm jgo0aBuMm oOpaboTunk OnAbout s KHOMKHU
About (upentudpukarop IDC_ABOUT).

OTtpenakTupyeM KoJ 100aBIECHHBIX 00pa0OTUMKOB CIEAYIOMIMM 00pa3oMm:

void CAXContDlg: :OnFrame ()

{

// TODO: Bmeck moBaBbTe COOCTBEHHBII KOI OBpaboTumka
m AXCtrl.SetShowFrame (!m AXCtrl.GetShowFrame ());
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void CAXContDlg: :0OnAbout ()

{

// TODO: Bmech mobaBbTe COOCTBEHHBII KOI OBpaboTumka
m AXCtrl.AboutBox () ;

Br3siBaeMble B kojie mepBoro odpadotunka (yHkiuu GetShowFrame u
SetShowFrame crenepupoBaHbl MacTEpoOM IIPU CO3JaHUHU Kiacca OO0OJOYKU
CAXCtrl (daitner AXCtrl.Lh u AXCtrl.cpp). Pexomennyercsi 03HaKOMHUTBCS €
TEKCTOM 3THUX M JIPyrux GyHKIUH TaHHOTO Kjacca, YTOOBI OHATh, C IIOMOIIBIO
KaKuX BBI30BOB ITPOMCXOJUT B3aUMOJICMCTBUE KOHTEHHEPA CO CBOMCTBAMHM M
MeToJ1aMH KoMrnoHeHTa ActiveX.

OnpedeneHue obpabomyuka cobbimus Click

DTo Halle MocjeaHee NCHUCTBUE MPU CO3JaHUM JEMOHCTPAIMOHHOW MPO-
rpaMMbI-KOHTEMHEpa. BrINoiHNUM ciienyronme 1eiCcTBUS:

e  Ortkpoem Biiaaky Message Maps B nuanoroBom okHe mactepa ClassWizard.
B cnncke Class name Beioepem knacc nuanorooro okna CAXContDlg.

e B cmucke Control IDs Beibepem maentuduxarop IDC AXCTRLCTRLI
anemeHTa ActiveX.

e B crnucke Messages ums Click (eTMHCTBEHHOE B 9TOM CIUCKE, TaK KaK MBI
He j00aBmsm npyrux coOwituii). [llenknem Ha kaonke Add Function... u
coryiacuMcs ¢ npeaoxkeHHsiM uMeHeM OnClickAxctrictrll.

OTtpenaktupyem Ko 100aBICHHOTO 00paboTUrKa CIeAYIOUIIM 00pa3oM:
void CAXContDlg: :0nClickAxctrlctrll())

{

// TODO: Bmeck moBaBbTe COOCTBEHHBII KOI OBpaboTumka
: :MessageBeep (MB OK); // 3BByxoBoi curHan
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Tema 22. [lInvHamnyeckn nogknovyaemMmbie OMONMoTeKu
22.1. OcHoebl DLL. dkcnnopm u umnopm yHKyuu

Ecimn C++ xnaccel 00ecrneynmBarOT MOZYJBHOCTH IpoOLEcca pa3padOTKU
MPOTPAMMBI, TO OuHamuuecku nookmouaemvie oudnuomexku (Dynamic-Link
Library, DLL) oGecrneunBatloT MOAYJIbHOCTh POTPAMMBI 8 NEPUOO ee 8bINONHE-
Hus. B camoit Windows nojep:kka OCHOBHBIX (DYHKIUH CTPOUTCS Ha MpUMe-
HeHUU uMeHHO DLL.

DLL-Monynbs — 310 daiin Ha aucke (oObraHO ¢ pacmupenueM .dll), koto-
PBI COCTOUT U3 I100ANBHBIX JAHHBIX, OTKOMIMWJIMPOBAHHBIX (DYHKIUN U peCyp-
COB M KOTOpBIM CTaHOBUTCS 4acThbrO Bawero npouecca. B DLL coxepxarcs Ttak
Ha3bIBaeMble oxcnopmupyemvle (export) (QYHKIUH, KOTOPBIE uUMHOpmMuUpyem
(import) kauenTckas nporpamma. DLL-monynu B8 Win32 mo3BoJisitoT SKCIIOPTH-
pOBarTh elle U r100aJbHbIe IEPEMEHHBIE.

B Win32 kaxnaplii npouecc noiayyaeT CBOK KOMUIO TNIOOATBHBIX MEPEMEH-
Heix DLL ans yrenus u 3anucu. Ecnu TpeOyercs, 4ToObl HECKOJIBKO MPOLIECCOB
COBMECTHO HCMOJIb30BAIM YYaCTOK MaMSTH, TO CIEAyeT MPUOETHYTh K OJHOMY
U3 croco0o0B, paccMOTpeHHBIX B TeMme "CBszu Mexay npoueccamu'. Ecim DLL
3ampaniuBaeT NamsaTh U3 Ky4yH, TO 3Ta NaMATh BBIACISIETCS U3 Ky4d, IpUHAJIe-
JKaller KJIMEHTCKOMY IPoLeccy.

CoeanacosaHue uUMrnopmupyemMbIX 371IEMEHMOB C
3KCropmupyembimu

DLL conepxut Tabmuity skcnopTupyeMbix GyHkmuil. OHU MACHTHPUIU-
PYIOTCSI U3BHE MO UX CHMBOJIBHOMY MMEHHU U (HE 0053aTENIbHO) NOPAOKOBOMY
Homepy. B Tabnunie xpansTcs aapeca 3Tux ¢yHkiui B npenenax DLL. Knuent-
CKasl MporpaMma 3HaeT CUMBOJIbHbIE UMeHA (DYHKIUH J1U00 WX TOPSIKOBBIE HO-
Mmepa. [Iponecc nMHAMUYECKON KOMIOHOBKM COCTOUT B (popmMupOBaHUM TaOIu-
Ibl, CBSI3BIBAIOIICH BBHI30BBI KJIMEHTCKOW MpOTrpaMMbl C aJpecamu (PYHKIHH B
DLL.

B xone DLL skcnioptupyemble pyHKUIMHU claeayeT OObABUTH SIBHBIM 00Opa-
30M, HallpuMep:

extern "C"  declspec(dllexport) int MyFunction (int n);

BmecTo 3TOro MOXHO MEpPEeYHCIIUTh IKCIOPTUpYyeMble QYHKIUMU B daiiie
onpenenenus moayis (.def), onnako 3To Oosee xy0MOTHO. B KiMeHTCKOM mpo-
rpaMMe HY»HO YKa3bIBaTh, Kakasi GyHKIUS UMIIOPTUPYETCS, HATPUMED:

extern "C"  declspec(dllimport) int MyFunction (int n);

Monmudukarop extern "C" TpedyeT OT KOMIUIATOPA UCIIOIH30BAHUS TPO-
CTOTO UMEHHU (a2 HE pacuupeHHo20, KOTOPOE HENb3s HCIOIb30BaTh B JIPYTUX
s3pikax). [lo ymomuanuio koMnwisiTop (GopMHUpYET TMepeaady mapameTpoB IO
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npaBuiam si3eika C. Eciiu TpeOyercs npunepxkuBatbes npasui [lackais, To mo-
Hagobutcs moaudukarop  stdcall.

KpoMe TOro, B MpOEKTE KIMEHTCKOW MPOrpaMMbl CIICAYET OIPEIEIUTh
oudnuomexy umnopma (.lib) Ans KOMIOHOBIIMKA, a caMa Mporpamma JOJKHA
COJIEP)KaTh KAK MUHUMYM OOUH SIBHBIM BBI30B (YHKIIUH, UMIOPTHPYEMOU H3
DLL.

SlsHoe U HesisHOe cesi3bieaHue

PaccmoTpenHble mpUMEpPBI ONUCAHUN OTHOCWINCH K HES8HOMY CEA3bI8AHUIO
(implicit linking), mo-Buaumomy, mnpumensiomemyca dame. [lpu cozmanuu
DLL-daiina KOMIOHOBITUK CO37aeT MonodHuTebHbI LIB-(aiin, cogepxamntuit
CHUMBOJIbHBIE UMEHA BCEX SKCIOPTHUPYEMbBIX IJIEMEHTOB U (BO3MOXXHO) HUX IIO-
psnkoBbie HoMepa. OH Takxke comepxkut umsi DLL-¢aiina 6e3 yka3zanus myTu.
[Ipu 3arpy3ke knueHta Windows HaxoauT u 3arpyxaetr HyxHbie DLL-momynu,
a 3aTeM JUHAMHYECKU CBS3bIBAET MX 10 CUMBOJBHBIM MMEHAM WM MOPSJIKO-
BbIM HOMEPAM.

[Ipu s6nom ceazvieanuu (explicit linking) daitn ummopra He UCTIONIB3yETC
— BMECTO 3TOT0 BbI3bIBaeTcss Win32-pyukuus ::LoadLibrary ¢ monnbsimM nMenem
DLL-¢daiina B kauecTBe mapameTpa. 3aTeM BbI3bIBaeTcs ::GetProcAddress s
nosyueHust agpeca wummnoptupyemoin ¢ynkiuu. Jomyctum, B DLL-(daiine
GyHKUHS ONMCcaHa TakK:

extern "C"  declspec(dllexport) double SquareRoot (double n) ;
Torma siBHOE CBSI3bIBAaHUE MOXET BBITJISIETh, HAIIPUMED, TAK:

typedef double (SQRTPROC) (double) ;
HINSTANCE hInstance;
SQRTPROC* pFunction;
VERIFY (hInstance=: :LoadLibrary ("C:\\MyProgs\\MyD11.d11")) ;
VERIFY (pFunction= (SQRTPROC*) : : Get ProcAddress

( (HMODULE) hInstance, "SquareRoot")) ;
double d=(*pFunction) (81.0); // Bemsos byHKIpmM SquareRoot

Toyka exoda 6 DLL: ¢pyHkuyus DIIMain

[To ymoi4aHWIO KOMIIOHOBIIMK CYMTAET OCHOBHOW TOYKOW Bxoxa B DLL
dbyukuo _DIIMainCRTStartup. Windows, 3arpyxkass DLL, BbI3bIBacT 3Ty
(GyHKLHIO, @ Ta CHayaja BbI3bIBAET KOHCTPYKTOPHI INIOOANbHBIX OOBEKTOB, a
3ateM riobanbHyto pynkuuio DIIMain. [lociaeaHsis BeI3bIBA€TCS HE TOJIBKO MPU
MOAKJIIOUYEHUH K IPOLiecCy, HO MpHU OTKJIOUEHUH OT Hero. Ee 3aroToBka (eciu
TpeOyeTCs1) MOXKET BBITJISIETh MPUMEPHO TaK:
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HINSTANCE g hInstance;
extern "C" int APIENTRY Dl1Main
(HINSTANCE hInstance, DWORD dwReason, LPVOID lpReserved)

if (dwReason == DLL PROCESS ATTACH)

{

TRACEO ("EXAMPLE . DLL Initializing!\n");
g _hInstance = hInstance;
// 3mechb peaymsynTe VHULIMATIASALIMIO

}

else if (dwReason == DLL PROCESS DETACH)

{

TRACEO ("EXAMPLE .DLL Terminating!\n") ;
// 3Oech peammsynTe OUuMCTKY

}

return 1; // OK

[Ipu orcyrcTtBum B mporpamme ¢yukmuu DIIMain BMecTo Hee mojcTaBIis-
€TCsl 3ariyIikKa.

lopsidok noucka DLL knueHmckou ripogpammou

Ecnau B mporpamMme MCHOJIB3yEeTCsl SIBHAS KOMIIOHOBKA C MCIIOJIb30BaHUEM
LoadLibrary, To mpu BbI30BE 3TOM (DYHKIIMU MOXKHO yKa3aTh mojHoe umsi DLL-
MonyJid. Eciiv MOaHBIN MyTh HE YKa3aH, a TAK)KE B CIy4ae HESIBHOW KOMIIOHOBKH
Windows umietr DLL B cnenyromux Mectax (110 IOPSIIKY ):

B karanore, cogepxamem gannbiii EXE-daiin.

B Tekyuem karaiore nporecca.

B cucremnom karanore Windows.

B karanore Windows.

B karanorax, mponucaHHbIX B TIepeMeHHOU OKpykeHus PATH.

3ameuanne. [lockonbky o0biuHO DLL u kiameHTCKas mporpamma co3fja-
I0TCA B paMKax pa3HbIX IMPOEKTOB, NMPU BHeceHUHu udmeHeHuid B DLL He 3a0bI-
BaliTE CKONMMPOBATh €€ HOBYIO BEPCUIO B TO MECTO, OTKY/1a €€ OepeT KIMEHT.

Omnadka DLL

JocraTouno mpocrto 3amyctuTh oTiiaguuk B npoekre DLL. Ilpum nmepBom
3aIyCKe OTIAJ4MK 3alPpOCUT IyTh K KJIMEHTCKOM Iporpamme. Ilocne satoro on
ero 3amoOMHUT U OyZJeT 3alycKaTh MporpaMmy aBToMaTtudeckud. OgHAKO MpH
JTOM, €CJIM B KJIMEHTE SBHO HE yKa3aH IyTb K DLL, Hy>KHO miau KonmupoBath
DLL-moynb, UM COOTBETCTBYIOIIUM 00Opa3oM HACTPOUTH MEPEMEHHYIO OKpY-
xenust PATH.
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22.2. lfpumep co30aHusi u ucnosib3osaHusi DLL
Co3soaHue moodyrnsi DLL

B xauectBe mpumepa cozgaaum DLL, comepxainyto €IUHCTBEHHYIO JKC-
MOPTUPYEMYIO (DYHKIIMIO — BBIYMCIICHHE KBAaJAPAaTHOTO KOpHsA. [l reHepamuu
MCXOJTHOTO KOJa BOCIIOIb3yeMCs, Kak 00bI9HO, MacTepoM AppWizard.

[Tpu BBIOOpe Tuma mpoekrta ykaxem MFC AppWizard (dll), B xauectBe
umenu Bo3bMeM SRdIl. Ha srame Step 1 BeiOepem Bapuant Regular DLL using
shared MFC DLL u menkueM Ha kHorike Finish.

B crenepupoBannom daiine SRdll.cpp no6aBum B Hayane CTpOKy

#include <math.h>

B KOHLIE daiina IIOMECTUM AKCIIOPTUPYEMY IO GyHKIIO
ExampleSquareRoot:

extern "C"  declspec(dllexport)
double ExampleSquareRoot (double d)
{

AFX MANAGE STATE (AfxGetStaticModuleState());
TRACE ("Entering ExampleSquareRoot\n") ;
if (d >= 0.0)
return sqrt(d);
AfxMessageBox
("Can't take square root of a negative number.");
return 0.0;

}

Co3s0aHue npoepammsbl, ucrionb3yrowet DLL

[Iporpamma-kiaueHT OyAeT OpraHM3oBaHa Kak JUAJIOrOBOE MPHIIOKEHUE.
Jlns reHepanuu HMCXOJHOTO KOJia BBI30BEM JMAJIOTOBOE OKHO MacTepa
AppWizard.

IIpu BrIOOpe Tuma mpoekta ykaxxem MFC AppWizard (exe), B kauecTBe
umenu Bo3pMeM Caller. Ha srame Step 1 BeiOepem BapumanT Dialog based. Ha
stamne Step 2 caumeM daxku ¢ onmuii About u ActiveX Controls, 3aTem Imienk-
HeM Ha kHorike Finish.

B okxne muanoroBoro pemakrtopa yoepem Haanuch TODO u3 npeioxeH-
Hoil popmbl nuanora IDD CALLER DIALOG.

[Tocne sToro HO6aBUM HOBBIE SJIEMEHTHI: J1Ba MOJISI BBOAA (MIEHTU(DUKATO-
pel IDC _INPUT u IDC OUTPUT) ¢ wagnucsamu "Input" u "Output" coort-
BETCTBEHHO MW KHONKY ¢ Haanuckto "Compute Sqrt" (umaeHTHDHKATOD
IDC_COMPUTE). OxoH4atenbHbIM BUJT IUAJTOTOBOTO OKHA TIOKa3aH Ha PUCYHKE.
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x|
Input IEdit oK. I

Cancel !

Enmpmeﬁqﬂl

Outpuit Edit

B @aiine CallerDIg.h nepen ob6wbsBnennem knacca auanora CCallerDlg
MOMECTUM OOBSBICHUE UMIIOPTHPYEMOUN (PYHKITUU:

extern "C"  declspec(dllimport)
double ExampleSquareRoot (double d) ;

Crnenyromuii mar — 700aBjaeHUE MEPEMEHHBIX JIJIsi pa0OThI C MOJISIMU BBOJIa
u 00pabotunka Haxxatus kHonku Compute Sqrt.

Boiinem B auanoroBoe okHo mactepa ClassWizard u BbiOepeM BKIaAKy
Member Variables. [{ns noneit BBoga IDC _INPUT u IDC_OUTPUT gobGaBum
nepeMenHbie (kateropus Value, Tun double) ¢ umenamu m_dInput u m_dOutput
COOTBETCTBEHHO.

ITepeitneM Ha Bkiaaky Message Maps u s knoniku IDC. COMPUTE no-
6aBuM (yHkI0-00padoTunk coodbmieHus BN CLICKED, ums o yMmoia4aHuio
— OnCompute. Benem kon ¢QynHknum creayromum obpazom (daitn Cal-
lerDlg.cpp):

void CCallerDlg: :OnCompute ()
{
// TODO: IloGaBbTe COBOCTBEHHEN KOI OO0padoTurKa
UpdateData (TRUE) ; // lonyunTe OaHHbe M3 OMAJIOTOBOT'O OKHA
m dOutput = ExampleSquareRoot (m dInput) ;
UpdateData (FALSE) ; // OBHOBMTE OaHHbE B OMAJIOT'OBOM OKHE

[Tocnennee, 4To HYKHO clieiaTh, — 3TO 100aBUTh OMOJIMOTEKY UMIIOPTA B
CIMCOK BXOJHBIX OMOIMOTEK KOMIOHOBIIMKA. [Ipo1ie Bcero Asis 3Toi 1enu BbI-
3BaTh B MeHIO Project komanay Add To Project u B mosiBUBIIEMCSI TMAJIOTOBOM
okHe BeIOpaTh (aitn SRAIL.1ib.

22.3. DLL-pacwupeHusi u o6bi4HbIe DLL

B paccmoTpeHHOM mpumepe Mbl UCIHONB30BAIU 06biunyto DLL (regular
DLL). Mexny tem AppWizard no3Bosisier co3naBath euie u DLL-pacuupenus
(extension DLL).

OcHOBHOE pa3IM4Me UX COCTOUT B TOM, uT0 DLL-pacmupenus noaaepxu-
BaloT uHTepdeinic C++ 1 Mo3BOJISIOT IKCIOPTUPOBATH IIEJIbIE KJIACChl, TAK YTO
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KJIIMEHT MOJKET CO3/JaBaTh 3K3EMIUIAPbI 3TUX KIIACCOB WM pa3padaTbiBaTh
IIPOU3BOJIHBIE OT HUX KJIACCHI.

DLL-pacmupenue nunamuuecku cBsizbiBaercss ¢ MFC, mostomy HeoOxo-
JUMO, YTOOBI KIIMEHTCKas porpamma kommnonosanack ¢ MFC toxe nunamuye-
CKM, TIPUYEM BEPCHM JIUHAMHuYecKuX OumOmmorek y Hee u DLL-pacmmpenus
T0JDKHBI coBnagaTh. Ecnu ke Tpebyercs DLL, kotopyto mMoxxHO OBLIO OBI HC-
10Jib30BaTh B 000K Win32-cpene nmporpaMMUpOBaHus, TO CIEIYET UCIOIb30-
BaTh 00buHYI0 DLL, mo3Bomsionryro sKCmopTHpoBaTh TOJIbKO C-PyHKIuu.
Pazymeercs, B camoit DLL MoxHO ucnonbs3oBaTh kinaccel C++ u knaccet MFC B
TOM YHCIIE.

Ecomn DLL-pacmmpeHne JOJDKHO COIEPXKATh TOJIBKO OJKCIOPTUPYEMBbIE
KJIACCBI, TO CO3JaTh M HCIIOJb30BaTh €ro JOBOJBHO JErko. C IOMOIIBIO
AppWizard co3gaeTcst 3aroToBKa Koja, cojeprkariast Tobko ¢pyHkmuio DIIMain.
JloOaBiisiss B MPOEKT CBOM KJIACCHI, UX CIEAYET OOBSBIATh C MCIOJIb30BAHHEM
makpoca AFX EXT CLASS, nanpumep:

class AFX EXT CLASS CMyClass : public CObject

DTO U3MEHEHUE HYKHO BHECTH B 3arojoBouHbIN ¢aiin (.h), ucrnonb3zyeMblit
kak g DLL, Tak u juist nporpaMMbi-KiineHTa. Makpoc reHepupyeT Ko B 3aBU-
CUMOCTH OT CUTyaluu: JIMOO Kiacc skcrnoptupyercs uz DLL, nubo umnoptupy-
€TCsl KITMEHTOM.

JlonmonHUTENbHYIO MH(DOPMAIIMIO MO JAaHHOMY BONPOCY MOXKHO HaWTU B
JOKYMEHTAIIMU U CIIEUUAIBHON JIUTEepaType
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