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BBegeHue

JlanHoe ydeOHOe mocobue nmpoaosnkaeT Kype "TexHoiorus nporpaMMupoBanus Ha C++.
Havansnsnii kypce", m3gannoro B 2005 ronay uznarensctBoM "bXB-Iletepoypr", u npen-
HAa3HAYCHO JUIS CTYJICHTOB TEXHHUYECKUX BY30B, OOYHAIOMIMXCS 0 CHEIHATBHOCTSIM
"Uudopmanmonnsie cuctemsbl”, "MHpOpMaTHKa W BBIYUCIUTENbHAS TEXHHUKA', OCBaH-
BAaIONIMX MporpamMMupoBaHue Ha s3bike C++. [lpu m3ydyeHun JaHHOrO Kypca Tpedyercs
3HaHHe s3blka C++ Ha ypOBHE KOHCOJBHBIX MpuioxeHud. HeoOxoaumo Takke 3HaHHE
oubmmorexku STL (ot anrn. Standard Template Library).

VYdebHoe mocoOue SBIsETCsS HAaYaIbHBIM KYPCOM HHU3KOYPOBHEBOTO MPOrPaAMMHUPOBAHHUS
o Windows ¢ ucrons3oBanneM OubanoTeku IIpoepammmnozo unmepgeiica npuioice-
nuit (Application Program Interface, API), tounee, ee 32-pa3psaHOro MOIMHOKECTBA
Win32 API, u mocTpoeHO Ha OCHOBE Kypca JIeKIHi, 0ojiee 5 JIeT YUTaeMbIX CTYACHTaM
cnernmansHOcTel "lIporpaMmHOe oOecrieueHre BRIYMCIUTENFHOW TEXHUKU U aBTOMATH-
3UpOoBaHHEBIX cucTeM" U "MH(pOpMalMOHHBIE CHCTEMBI M TEXHOJIOTUH'". DTO HAKIIA/IbIBACT
OTIPEICICHHBIN OTMEYaTOK HA CTUJIb M3JIOKECHUS U 00bEM PACCMOTPEHHOI'O MaTepuana.
Kypc nocTpoeH Ha THIOBBIX 33j1a4ax TaKUM 0Opa3oM, YTO HOBBIC 3a[aull pacCMaTpHBa-
IOTCS TI0 HApacTalOUIeH CI0KHOCTH, @ HEOOXOAMMBIE MOHSATHS BBOAATCS MO MEPEe H3J10-
xenust. [yt 0OCBOCHHUSI MaTepuaia He0OX0AMMO BBIMTOJHUTH BCE pacCMaTpPUBACMBbIe TPH-
MepBI U PELIUTh OOJBIIYIO YacTh 3aaHUi Ul CAMOCTOSATEIbHOM paboThl. Bee mpumepst
nporectupoBanbl B cpeae Visual Studio 2010 Release Candidate u omeparoHHO# cuc-
teme Windows 7, Ho paborator u B Visual Studio 2005/2008 non ynpapieHueM onepa-
muonHbIX cucteM Windows 2000, XP, Vista.

Hecmotps na moBcemectHoe BHenperne NET-rexHonoruii, aBTop cunTaer, 4To ISt po-
(eccuoHanbHOrO OCBOEHHS MporpamMmupoBanus mox Windows HeoOXoauMo HaunHATh
¢ "HHU3KOTO" ypOBHS, T. €. ¢ bubnuomexu Win32 API. Crieyer npu3HaTth, 4TO yueOHHKOB,
MOCBSIILICHHBIX HU3KOYPOBHEBOMY IporpaMmupoBanuio st Windows, usnaercst Hemoc-
TaTo4yHO. /[0 CHX TOp HE MOTEPSIM aKTyaJlbHOCTh CTAaBIIHE YK€ KIIACCHYECKHUMH KYpPChI
Y. lMenzonpaa, T'. lllunna, Y. Mroppes [1—3], uznanusie B cepeaune 90-x romos. U3
JUTEPATYpbl TMOCJIETHET0 BpPEMEHH HYKHO OTMETUTHh (QYHIAMEHTAIBHBIA TPy
k. Puxtepa [4], nocratouno obwemuyro kuury lO. A. Illynaka [5], Hemoxoi, HO, K
COKaJIeHN0, HeMONHBINH crupaBounuk P. JI. Bepma [6], a Takke ydueOHOe mocoOme
B.T. laBbliOBa, B KOTOPOM aBTOpP OCYLIECTBHWJI IONBITKY HapaIeIbHOTO H3JI0KEHUS
HU3KOYPOBHEBOTO TmporpammMupoBanns B Win32 APl u porpaMMupoBaHUs ¢ UCIIOIB30-
BanueM oubiuomexu MFC (Microsoft Foundation Classes).

KHura cocTouT U3 mMI1eCTH TIIaB.

O Inasa 1. "Uumepgpeiic Windows-npunoscenus” — paccmarpuBaeT ckeier Windows-
NPUIOKEHHUS, 00pab0TKy COOOIIEHHH, BBIBOJI TEKCTA M IPOCTEHUIITYIO rpaduKy.



2 BeedeHue

O [nasa 2. "Paboma ¢ ¢atinamu” — Ha ipuMepe 3aJa9d TOCTPOSHUS MTPOTPaMMBbI IS
npocMoTpa (TIPOCMOTPIIMKA) TEKCTOBBIX (aiJIoB paccMaTpUBAIOTCS CTaHAAapPTHHIC
JIaIIoTH: BEIOOpa uMeHn (haiina, BeIOopa mpudTa, a TakKe OpraHu3aIus CKPOJLTHHTA.

O [rasa 3. "Oxna u snemenmsl ynpaeieHus" — paccMaTPUBAECTCS TEXHUKA CO3JIaHUA
JIOYEPHUX U BCIUIBIBAIOIIUX OKOH, a TAaK)Ke JUAIOTOBbIe OKHA KaK KOHTEHHepHI It
CTaHIAPTHBIX U OOIINX 3IEMEHTOB YIPABJICHHS.

O [nasa 4. "Pacmposas epagpuxa” — Ha MHOTOUYHCIEHHBIX NMPUMeEpax MOKa3aHa METO-
JIKa BBIBOAA B OKHO PacTpPOBBIX M300pakeHUH. PaccmaTpuBaroTcs BUpTyalbHBIE OK-
Ha 1 MeTadaibl.

O [Tasa 5. "bubauomexu ounamuyeckou komnornosku DLL" — 1moKa3aHa TEXHHUKA CO3-
JAaHUS TIOJIb30BATECIILCKUX TUHAMUYCCKUX OMOIHUOTEK, MX UCIOJb30BAHHUE MPH SIBHOM
Y HESIBHOM CBSI3BIBAHUM.

3 [rasa 6. "llpoyeccwr u nomoxu" — paccMaTpUBaIOTCST BOIIPOCHI CO3aHUs MIPOLIECCOB
U TIOTOKOB, MEXaHU3MbI X CHHXPOHHU3AIMH, OOBEKTHI s7jpa 1 0OMEH TaHHBIMH MEX Ty
poLeccamMu.

[Ipu mocTpoeHnn MPUMEPOB BO3HHUKAET BOMPOC, B KaKOH KomuWpoBke pabortaTh? [lemo
B TOM, 4TO celiyac GOJIBIIMHCTBO MPOEKTOB paspabarbiBaercs B Unicode-koaupoBke, rie
KaKJOMY CHUMBOIY BbiemnseTcsa 16 6ut (10 KUPUUINITY BBIJIEICHBI KOABI B JAHAma3oHe
0x400—0x4ff). Visual Studio mossoaster paborats u B TpaauumonHoi ams Windows
onHoOalTHON KoampoBke (mis Poccum komoBas ctpanuna CP-1251). OgHako MHOTHE
coBpemenHble API-QyHKIMH, Hake MPUHUMAIOIINE CTPOKY B OAHOOAHTHOHM KOJAMPOBKE,
BBIHYK/ICHBI TIPEOOPa30BbIBaTh €€ B KOAMpoBKY Unicode, mostoMy [uist MOBBIMICHHUS 3¢)-
(heKTHBHOCTH PEKOMEHIYETCS M3HAYAIbHO pa3pabaTsiBaTh mpoekT B Unicode.

Msr1 OyzneM, 1o BO3MOXKHOCTH, pa3pabaTbIiBaTh YHUBEPCATBHBIN MPOEKT, KOTOPBIA MOXKHO
KOMITMIIMPOBATh Kak B kKoxuposke Unicode, tak u B ogHobaiitHoi Windows-komupoBke.
st aToro OyzeM MoNb30BaThCs OIpeelieHUsSIMHU, Pa3MEIICHHbIMU B (Daiiiie BKIFOUSHHN
tchar.h, IZle B 3aBUCMMOCTH OT BBHIOPaHHOW KOJUPOBKH MPOHCXOAMT IEPEONpeaeIcHNE
¢byuknuii. HanpumMep, ecnu UCTonb30BaTh GYHKIUIO tcslen (), TO B OJHOOAHTHOH KO-
JMPOBKE €€ UMs peodpasyeTcs B strlen (), €CIU ke BeIOpana Unicode-koaupoBka (or-
peneneHa KOHCTaHTa UNICODE), MM mpeoOpasyercs B wcslen (). BOT Tak 310 ciemaHo
B (haiisie BKIIOYEHNH tchar.h!

#ifdef UNICODE

#define tcslen wcslen
#else
#define tcslen strlen

#endif /* _UNICODE */

Bonbmas wacte API-GyHkiuii Takke uMeeT ABe peanu3auuu: ¢ cypduxcom "A" mis on-
HobGaitTHoM KomupoBku 1 "W — mis Unicode, HarpuMep TextOutA () HMIH TextOutW ().



naBa 1

UHTepdenc Windows-npunoxeHus

Ctune nporpammupoBanust Windows-npunoxeHuid PUHIUIHATIBHO OTIHYaeTCs OT TO-
ro, KOTOPBIA CIOXHICS B ONEPAIlMOHHBIX cHCTeMaxX paHHero mokoneHus. B MS-DOS
IporpaMMa MOHOIIOJBHO BIIAJICET BCEMH PECYpCaMU CHCTEMBI U SIBISCTCS WHHLIATOPOM
B3aMMOJCHCTBUS C OmepauroHHON cuctemoi. CoBceM MHAue Aes0 OOCTOMT B ONepawu-
onHoii cucteme Windows, koTopast cTpousiack Kak MHOT03a/1auHasi, © UMEHHO OIepaliy-
OHHAsl CHCTEMa SIBIISICTCS] MHHUIMATOpOM oOpalieHus: K mporpamme. Bee pecypest Win-
dows SIBISIFOTCS pa3fessieMbIMH, M TpPOrpamMMa, B JaibHeilieM OyaeM Has3blBaThb ce
npunodiceHuem, He MOXKET BJIaJETh UMH MOHOIOJBHO. B CBSI3M ¢ Takoii uiaeosoruei mo-
CTPOCHHUS ONEPAOHHOW CHUCTEMBI MPHIOKEHHE TOJDKHO JKAATh MOCBUIKH COOOLICHUS
OIIEPAIIMOHHOM CHCTEMBI U JIMIIb ITOCJIE €ro MOJyYSHUS BBIIOIHUTE ONPEACTICHHbIC JIeH-
CTBUSI, 3aTEM BHOBB IEPEHTH B PEXKHUM OXXUAAHHS odepeaHoro coodmenus. Ha puc. 1.1
CXeMaTUYHO n300paxkeHa auarpamma TunundHoro Windows-npunoxeHus.

FonoBHas cdhyHKUMA

WinMain()
iR.e.gisterCIass(&wc);
—

.(.':.r.eateWindow();

ShowWindow();

LMK 06paboTkN coobLieHUi 3 os

while() Windows OKOHHas
cpyHKLUMA

. < <—>>|WndProc()

return 0;

} {
}

Puc. 1.1. Ctpyktypa Windows-npunoxeHus
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Windows renepupyer MHOXKECTBO Pa3iIMYHBIX COOOIICHHUI, KOTOPbIE HATIPABJISOTCS TIPUIIO-
JKCHHMIO, HAIIpUMEP, MCITYOK KHOIIKM MBI WM HAa)KaTUC KJIIABUIIMW HA KJIaBUATypE. Ecmm
TIPUIIOYKEHNE HE 00padaThIBaeT Kakue-TO COOOIICHHS, PEaKIysl Ha HIX OCYIIECTBISICTCS OITe-
PALMOHHOM CHCTEMOM CTaHAApTHBIM CIIOCOOOM, TaK YTO 3ajaucii MporpaMMHUCTa SBIIACTCS
00paboTKa JHIIIH TeX COOOIIEHHUH, KOTOPBIE HEOOXO0ANMBI ITPUIIOKEHHIO.

Paspaborurkamu onepannonHoit cucrembl Windows Obiia co3mana 6ubinoreka (QyHK-
1A, TP MOMOIIX KOTOPBIX U MPOUCXOINUT B3aUMOJICHCTBUE TIPUIIOKEHHS C ONlepalliOH-
HOH cHCTeMOH, Tak Ha3blBaeMble (DYHKIUH [IpocpammHo2o unmepgeiica npuioicenuil
(Application Program Interface, API).

IloaMHOKECTBO 3THX (i)YHKHHﬁ, MpeaHa3sHa4YeHHbIX I rpa(blxlquKoro BBIBOJIA HA JMC-
e, rpadonocTponTeNh U MPHUHTEP, MpeAcTaBiIster coboit Mumepdgeiic epaghuueckux
yempoticme (Graphics Device Interface, GDI).

Bubnmorexa API-¢pynkimii paspabarsiBasiach B pacdeTe Ha TO, YTO €€ MOXKHO HCIIOJB30-
BaTh ISt JIFOOOTO SI3bIKA MPOTrPAMMHPOBAHHMS, @ MMOCKOJIBKY Pa3HbBIEC S3bIKA UMEIOT Pa3iiny-
HBIE THUIIBI JaHHBIX, TO OBUIM cO3maHbl coOcTBeHHBIE WiNdOWS-THIIBI, KOTOPEIE MTPHUBO-
JATCS K THIIAM JTAQHHBIX S3bIKOB MporpamMmupoBanus. OTMeTuM Toibko, uto B Windows
HET JOTMYECKOI0 TUIA bool, HO ecTh Windows-tum BooL, KOTOPBI SKBUBAJICHTEH LIETIO-
My Ty int. Byjaem paccMarpuBath THIBL JaHHBIX WiNAOWS o Mepe HE0OXOIMMOCTH.

Eme onHo#i ocobenHocThio API-pyHKINE sSBIsSETCS HCMONBb30BaHUE 0OpPaTHOTO, MO OT-
HOIICHHUIO K MPUHATOMY B si3bike C, MOPsIKA Mepeladn MapaMeTpoB, KaK 3TO peajin30Ba-
Ho B s3bike Pascal. B C s upeHtndukamum Takux QyHKIHA HCIIOJIB30BAIOCh CITyKe0-
HOE CJIOBO pascal, B WIndows BBeneHBl €ro CHHOHUMBI CALLBACK, APIENTRY WIIHU
wINAPI. [To ymomuanuro C-QyHKIUM MepenaroT mapaMeTphbl, HauWHas ¢ KOHIIA CITHUCKA
TaK, YTO MEPBBIN MapaMeTp BCEr/ia HaXOIUTCS Ha BEpIIMHE cTeka. IMEHHO 3TO 1M03BOJIS-
€T HCIIOJIb30BaTh B si3bike C (YyHKIMH C TIEPEMEHHBIM YHCIIOM MapaMeTpoB, 4to B API-
(YHKIHUSX HEBO3MOKHO.

Kapkac Windows-npunoxeHus

B oTiinyue oT mporpaMmel, BBITIOJIHSIEMOH B oneparronHon cucreme MS-DOS, naxe ais
co3maHusi mpoctedero npuinoxenus nox Windows mpunmercs mpojenaTbh HaMHOTO
Ooubiie paboTel. UTOOBI MIMETh BO3MOXKHOCTh paboTaTh C OKOHHBIM HHTep(eiicom, 3aro-
ToBKa i kapkac Windows-mpuioskeHnst J0JKHA BBIIIOJIHUTh HEKOTOPBIE CTaHJaPTHBIC
JeHCTBHUSA:

OnpenenuTh Kiace OKHd.
3aperucTpupoBaTh OKHO.
Co3aaTh OKHO JJAHHOTO KJjlacca.
OT0OpPa3uUTh OKHO.

gk~ DR

3amyCcTUTh UKII 00pabOTKH COOOTICHHMIA.

TTPUMEYAHNE

TepMuH uHmepghelic 3pech cnepyeT NOHMMATL Kak cnocob B3anMoaecTBrs nonb3oBaTtens
1 npunoxeHus. Knacc okHa — CTpyKTypa, onpegensioLlas ero CBoncTaa.
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PaccmoTpuM cHavasa, Kak MOXHO "BpyuHyro" co3maTh MuHHMaibHOe Win32-mprioske-
uue. 3arpysuB Visual Studio 2010, semoanum komanmy File| New | Project...
u BeiOepeM Tun npoekta — Win32 Project. B packpsiBaromiemcs criimcke Location Bei-
Oepem myTh K paboueii mamnke, a B mosie Name ums npoekta (puc. 1.2). B cnenyromem
JTUAJIOTOBOM OKHE, MpHUBEIeHHOM Ha puc. 1.3, HaxkumaeM kHomky Next, a B okHe ommuit
npoekra (puc. 1.4) Beioepem ¢axxoxk Empty project (ITycroii mpoekT) u HaxKMeM KHOTI-

Ky Finish — momy4nm mycToii mpoekT, B KOTOPOM HET HU OJHOTO (haiiia.

New Project

Installed Templates

El Visual C++
ATL
CLR
General
MFC
Test
Win32
[# Other Languages
[# Other Project Types
& Database
[#] Test Projects

Recent Tempiates I.NE[ Framewiork 4 j Sort by: IDefauIt

Oniine Templates

% Win32 Console Application Visual C++ Type: Viual Co+
0SSOSO | Aproject for creating a Win32 application,
console application, DLL, or static lbrary
E E| Win32 Project Visual C++ H

QOverview

Applicatio

Welcome to the Win32 Application Wizard

n Settings

Name: |Ske\et
Location: |D:\BookiChapter1\ =] Browse...
Solution name: |5kE\Et I™ Create directory for solution
I™ Add to source control
Puc. 1.2. Beibop Tvna npoekTa
Win32 Application Wizard - Skelet m

These are the current project settings:

® Windows application

Click Finish from any window to accept the current settings.

After you create the project, see the project's readme. bt file for information about the project
features and files that are generated.

“Previous | Net> | Finish | cancel

Puc. 1.3. CTapToBO€ OKHO MOCTPOUTENS NPUNOXKEHNS
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Overview Agplication type: Add common header files for:
Application Settrgs & Windows appiication iz
 Cgnsole application F

Application Settings

<rrevous| x> | moen | caml |

Puc. 1.4. OkHO onumit NnpoekTa

Skelet - Microsoft Visual Studio (Admi

Fie Edit

R T I I

View Project Buld Debug Team Data Tools Test Window Help

Solution Explorer >~ 0 x
k= ‘ el ‘31
-d Solution 'Skelet' (1 project)
= 77 Skelet
(=4 External Dependencies
3 Header Fies

[ Resource Files

=

Add New Ttem... Ctri+Shift+A
B4 Cass Wizard... Ctri+Shit+X | (2] Existing Item... Shift+Alt+A
¥ cut CtrlsX [ New Fiter
=3 Copy ctr+C 4 Class...

, Paste Ctri+v Resource...
X Deete Del

Rename F2

[ Properties

Puc. 1.5. [lobaBneHune k NpOEKTY HOBOTO 06bEKTa C MOMOLLbHO KOHTEKCTHOTO MEHHO

Installed Templates

=) Visual C++
ur
Code
Data
Resource
Web
Utity
Property Sheets

sort by: [Defauk ~ " " )

Y [P ey Type: Visual C++
—-]_ Creates a fie containing C++ source code
h |  Header Fie (h) Visual C++
3
A e () Visual C++
@ Module-Defintion Fie (.def) Visual G-+
@ Component Class Visual C++
@ Instaer Class Visual C++

[Main

[0:\Book\Chapter1\Skeket\ =] Browse...

Puc. 1.6. BbiGop wabnoHa obbekTa
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C momo1pI0 KOHTEKCTHOTO MeHIo (puc. 1.5) mobaBuM (aiin i KoJia MPUIIOKEHUS, UM
¢aiina BBeneM B xoJle Auaiora BeIOopa mabnona oobekTa Ha puc. 1.6. (ToT ke cambii
JIMAJIOT MbI MOTJIH OBI ITOJIYYHUTh 0 KoMaHe MeHio Project | Add New Item....)

TMPUMEYAHNE

Moka Mbl co3gaeM MpOCTble PELUEeHUs, COCTOsILLME M3 OOHOro MPOeKTa, MOXHO yb6paTtb
dnaxok Create directory for solution. 3To ynpoctTut CTpyKTypy KaTarnora.

C nomompio juctunra 1.1 paccmorpum "ckener" Windows-mipriioxeHus.

JNnctnrr 1.1. MuHMManbHbIM Koa Kapkaca Windows-npunoxeHus

#include <windows.h>

#include <tchar.h>

LRESULT CALLBACK WndProc (HWND, UINT, WPARAM, LPARAM) ;

TCHAR WinName[] = T("MainFrame");

int APIENTRY _tWinMain (HINSTANCE This, // IeCKpMNTOP TeKyWeT'O MPMUIIOXEHMSI

HINSTANCE Prev, // B coBpeMeHHHX cucremax Bcerma 0
LPTSTR cmd, // KomaHmHas CTpoka
int mode) // PexuM OTOBpaxeHMUs OKHa
{
HWND hWnd; // HeCKpunTop IJIABHOT'O OKHA MPOTPaAMMEL
MSG msg; // CTpykTypa IJid XpPaHeHMs COOOIEHUS

WNDCLASS wc; // Kiacc oxHa
// OnpeneryeHue Kjacca OKHa

wc.hInstance = This;

wc.lpszClassName = WinName; // VMs kjacca OKHa
wc.lpfnWndProc = WndProc; // OYHKLUMS OKHa
wc.style = CS_HREDRAW | CS_VREDRAW; // CTuib OKHa

wc.hIcon = LoadIcon (NULL, IDI_APPLICATION) ; // CraHmapTHas MKOHKA
wc.hCursor = LoadCursor (NULL, IDC_ARROW) ; // CTaHOapTHLIT KypCop
wc.lpszMenuName = NULL; // HeT mMeHDO

wc.cbClsExtra = 0; // HeT HONIOJHMUTEJLHEIX HAaHHEIX Kjacca
wc.cbWndExtra = 0; // HeT HOMOJIHUTEJIbHEIX HAaHHEIX OKHAa

// 3anosHeHMe OKHa OeJibM LIBETOM

wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;

if (!RegisterClass (&wc)) return 0; // Perucrpaumusa Kjacca OKHa
// Cos3manme OKHa

hWnd = CreateWindow (WinName, // MMa kjlacca OKHa

_T("Kapxac Windows-npmioxenus"), // 3aroJIoOBOK OKHa

WS OVERLAPPEDWINDOW, // CTusb OKHa

CW_USEDEFAULT, // x

CW_USEDEFAULT, // y PasMephsl OKHa

CW_USEDEFAULT, // Width
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CW_USEDEFAULT, // Height
HWND DESKTOP, // [eCKPMITOP POIMUTEJLCKOTO OKHA

NULL, // Her mMeH©
This, // IeCKpUITOP MNPWUIIOXEHMS
NULL) ; // IONOJHNUTEJIEHOM MHOOPpMALMM HEeT

ShowWindow (hWnd, mode); //IloxkasaTe OKHO
// ks oBpaBoTKM COOBWEHMIA
while (GetMessage (&msg, NULL, 0, 0))
{
TranslateMessage (&msqg) ; // OyHKUMS TPAHCIALMM KONOB HAXATONM KJIABMIIA
DispatchMessage (&msqg); // TocwuiaeTr coobmenne ¢yukipm WndProc ()
}
return 0;
}
// OxoHHasa OGYHKLMA BBEIBLIBAETCH ONEPALMOHHOM CHUCTEMOM
// ¥ nojyiyyaeT COOOWEeHMS W3 odepemy Ui LAaHHOTO IIPWJIOXEHMS
LRESULT CALLBACK WndProc (HWND hWnd, UINT message,
WPARAM wParam, LPARAM lParam)
{ // 06paboTumk COOBUEHML
switch (message)
{
case WM DESTROY : PostQuitMessage (0);
break; // 3aBepmeHue MPOTPAMMEL
// OBpaboTka COOBWEHMS 1O yMOJIUAHMIO
default : return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

EH Kapkac Windows-npunoxenns !E B

Puc. 1.7. OkHo nepson Windows-nporpammb
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[Tporpamma He [efaeT HUYero MOJIE3HOTo, I03TOMY, 3allyCTHB €€ Ha BBIIOJHEHHE KHOII-
koii P (Start Debugging), Mbl noyurm n300paskeHHOE Ha prC. 1.7 MycToe OKHO, UMEIOIIIee
3aroJI0BOK M Ha0Op CTaHIAPTHBIX KHOIOK.

UccnepoBaHue kapkaca Windows-npunoxeHus

JaBaiiTe moapoOHO paccMOTPUM TEKCT Hamied mporpammebl. [lepBasi cTpoka conep HT
(baiia BKIFOUCHUH, KOTOPBIH 00s13aTeIbHO MPUCYTCTBYET BO Beex Windows-mporpamMmax.
#include <windows.h>

Ecnu B pannux Bepcusix Visual Studio stor ¢aiin comepxan OCHOBHbIE ONPEACTICHUSI, TO
ceiiuac OH CIYXHT JUIs BbI30Ba APYrux (aiyioB BKIIOYCHHH, OCHOBHBIE M3 KOTOPBIX:
windef.h, winbase.h, wingdi.h, winuser.h; a TaKKe€ HECKOJbKO JOTOJHUTEIBHBIX
(aiinoB, B KOTOPBIX MOMeNIeHbI onpeeneHust AP|-GyHkIuii, KOHCTaHT U MaKpOCOB.
JIOTIOTHUTETHHO MOAKIIIOUNM

#include <tchar.h>

B arom daiine comepikatcst onpenesieHuss HEKOTOPBIX MOJIE3HBIX MaKpOCOB, HAaIPUMED,
MakpoC T () CIYXHT Jisi co3aanus crpoku Unicode Ha tane KOMIHJIALMA U OTpe/ieieH
MIPUMEPHO TaK:

#define T (x) _ T(x)
$ifdef UNICODE

#define T (x) L ## x
#else

#define  T(x) X
#endif

Maxkpoc npeoOpa3zyercs B oneparop "L", KOTOPBIN SBISETCS WHCTPYKIHUEH KOMITUIISATOPY
st oopasoBanus ctpoku Unicode, ecim orpeeneHa KOHCTaHTa UNICODE; U B "IyCTOM
oreparop", eciM KOHCTaHTa He ompejeiieHa. KoHCTaHTa UNICODE ycTaHaBIMBaeTCs B
3aBUCHMOCTH OT YCTaHOBOK cBoicTBa mpoekra Character Set (puc. 1.8). namorosoe
OKHO CcBOMCTB Property Pages moctymHo ceitdac Ha momnoxkke Property Manager ma-
Henu ynpasienus Solution Explorer.

~ Skelet - Microsoft Visual Studio (Administrator)

Fle Edit View Project Buid Debug Team Data Tools Test Window Hep
e R e B e B e e o S e | Liainas _ | | _[[S s
o e
Py s A A% (= =) =
TR T Corfigiratiort; [N/A =l patrorms: [va = | Configuration Vanager...
22 & Common Properties a
alsuld == Output Diectory 4(SolutonDINs(Confguration)\
B 71 Skeket Debugging Intermediate Directory $(Configuration)\
[ Debug | Win32 VC++ Directories Target Name $(ProjectName)
(3 Release | win32 B C/C++ Target Extension ‘exe
General Extensions to Delete on Clean * cdf; *.cache; *.obj; .k; * resources; *.tb; ¥ ti; *.th; .tm
optimization Buid Log Fie $(IntDIN\§(MSBuidProjectName).log
Preprocessor Platform Toolset v100
Code Generaton &
Language Configuration Type Application (.exe)
Precompied Header Use of MFC Use Standard Windows Libraries
output Fles Use of ATL Not Using ATL
Browse Information Use Unicode Character Set -
Advanced Common Language Runtime Support Not Set
Command Line Whole Program Optimization
Linker Use Multi-Byte Character Set
Manifest Tool <inherit from parent or project defaults>
XML Document Generz
Browse Information
Buid Events

Puc. 1.8. CtpaHuua obLmx CBONCTB NpoeKTa
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Takum 00pazoM, 3TOT MaKpOC MO3BOJSET KOMIMIMPOBATH MPOEKT Kak B KogupoBke Un-
icode, tak u B Windows-koxupoBke. Mbl 1OJpOOHO pacCMOTPENH JTaHHBIA MaKpOC I0-
TOMY, 4TO MHOTHE onpezeacHust Windows orrcanbl moA00HBIM 00pa3oM.

Hanee cienyeT mpoTOTHIT OKOHHOH (QPYyHKIHH:

LRESULT CALLBACK WndProc (HWND, UINT, WPARAM, LPARAM);

OxonHHast pyHKIUS TakKe SBIsieTcss GYHKIMEW 00paTHOTO BBI30BA, YTO CBSI3aHO C HEKO-
TOPBIMH OCOOCHHOCTSIMU OPTaHHU3AIMH BBI30BOB ONEPALMOHHON CHCTEMBI. JTa (QYHKINSI
perHcTpUpyeTcs B CHCTEME, a €€ BBI30B OCYIIECTBIISICT ONEpAalMOHHAs CHCTeMa, KOTrjaa
TpeOyercss oOpaboTarthk coobmieHne. Tun Bo3BpalaeMoro 3HaueHUs (PYHKIUH LRESULT
9KBHBAJIEHTEH 1ong st Win32-mpoekra.

Ha rno6anbHOM ypoBHE OMHCHIBAaETCS MMS Kilacca OKHA MPUJIOKEHHS B BUJIE TEKCTOBOI
CTpPOKHU:

TCHAR WinName[] = T ("MainFrame");

Tunm TCHAR Tarke mpeoOpasyercst B wchar t, €CIHM ONpEAesieHa KOHCTaHTa _UNICODE,
U B char, €CJIM KOHCTaHTa HE ONpEICIIeHA.

TTPUMEYAHUNE

Tun wchar t aKBMBaneHTeH TWMy short W CAYXWT ANA XpaHeHUs CTPOK B kogmposke Un-
icode, rge ana ogHoro cumBeona BblgenseTca 16 ouT.

Nms knmacca OKHA WCTONB3YETCs ONEPAIMOHHOW CHCTEMOM Ml ero MAeHTH(UKAIUH.
HMs MOKET OBITH ITPOU3BOJIbHBIM, B HaCTHOCTH COACPKATH KI/IpI/IJ'IJ'II/I‘-IeCKI/Iﬁ TCKCT.

PaccmoTpuM 3aronoBoK rojloBHOH (DyHKLINH:

int APIENTRY _tWinMain (HINSTANCE This, // IeCKpMOTOP TeKyWeTO NPUIIOXEHMSI

HINSTANCE Prev, // B coBpeMeHHEIX cucTeMax Bcerma 0
LPTSTR cmd, // KomanmHas CTpoka
int mode) // PexuM OoTOOpaxeHMs OKHa

Iis Windows-tipuoskenuit ¢ Unicode oHa HOCHT MM wiWinMain (), a B 8-OMTHOM KOIH-
pPOBKE — WinMain (), BBIOOpP BapHaHTA OMPEAeseTCs] MPeHUKCOM _t, UTO TAKIKE SIBISET-
Csl CTaHIAPTHBEIM IpreMoM B 6ubmuoreke API-¢ynkunii. yHKIMS MMeeT YeThIpe mapa-
MeTpa, YCTaHABIUBAEMBIX TIPH 3arPy3Ke MPIIOKECHHS:

O This — JECKPUNTOpP, MPUCBANBAEMBIN ONEPALMOHHON CUCTEMOM IpHU 3arpy3Ke MpH-
JIOKEHUS,;

0 pPrev — mapaMmeTp NpeaHa3HayeH JUlsl XpaHEHHs JIECKPHUIITOPA MPEIBIIYIIEr0 SK3EMII-
Jspa TIPUIIOKEHHS, YXKE 3arpyKEHHOTro cucremoii. Ceidac OH MOTEPSUI CBOKO aKTy-
AIBHOCTh U COXPAHEH JIMIIb JJIsi COBMECTHMOCTH CO CTAPBIMHU MPUIIOKEHUAMH (HAYH-
mast ¢ Windows 95, mapaMeTp yCTaHaBIMBAETCS B HyJIEBOE 3HAUEHHE);

O cmd — yKazaTellb KOMaHJHOH CTPOKH, HO 0€3 UMEHHM 3aIlycKaeMou MporpaMMel. Tum
LPTSTR DKBHBAJICHTEH TCHAR*;

O mode — pEXUM OTOOPAKECHHSI OKHA.
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TMPUMEYAHNE

3peck Briepsble nosenseTcs Windows-Tvn gaHHbIx — deckpunmop (onucaTenb), KOTOpbIN KC-
nonb3yeTcs Ans onncaHns 06 bLEKTOB onepaumoHHON crcTembl. JeckpunTtop HanoMUHaeT MHAEKC
XeL-Tabnuubl 1 NO3BOMSAET OTCMEXMNBATL COCTOSIHNE OObeKTa B NaMsATV NpW ero nepemeLleHnm
NMo MWHULMATMBE OMNEPaLMoOHHONW cucTeMbl. [1pedyCcMOTPEHO MHOro TUMOB  AECKPUMMTOPOB:
HINSTANCE, HWND 1 Ap., HO BCe OHU ABMSIOTCA 32-paspsaHbiMy LIEMbIMU YMCIaMMU.

BHyTpu ronoBHOH (QyHKIMH ONMCAHBI TPU IIEPEMEHHBIE!

0 nhWnd — OpenHa3Ha4YeHa JUIsl XPaHEHUs JECKPUIITOpa IJIABHOIO OKHA IIPOrPAMMBI;

a msg — 3TO CTPYKTypa, B KOTOpOfI XpaHUTCA I/IH(I)OpMaHI/Iﬂ (o) COO6H.I€HI/II/I, nepenaBac-
MOM OHGpaLII/IOHHOfI CHUCTEMOU OKHY IIPUJIOKCHUS:
struct MSG

{

HWND hWnd; // IecCKpunTop OKHa

UINT message; // Homep coobumeHus

WPARAM wParam; // 32-paszpsanHele lLeJible COmepXaT

LPARAM lParam; // DOONOJIHMTEJIbHEE MMapaMeTphl COOOUEHMI
DWORD time; // BpeMmsa MOCBUIKM COOOWEHMS B MUJUIMCEKYHIAaX
POINT pt; // KoopmuHaTe Kypcopa (x,V)

}i
struct POINT

{
}i

LONG x,y;

TTPUMEYAHUE

Tvn WPARAM — "KOpPOTKUWA napameTp" Obin npegHasHaveH Ana nepegayn 16-paspsgHoro
3HavyeHus B 16-pa3psiaHON onepauuoHHon cucteme, B Win32 310 Takoe xe 32-paspsgHoe
3HayeHue, YTo U LPARAM.

O wc — CTpyKTypa, coAepikamias HHQOpMaIHIoO TI0 HACTpoliKke okHa. Tpedyercs 3amon-
HUTH CIEAYIOLIUE MOJIA:

wc.hInstance = This;

JeckpunTop TeKyIIero NpUa0KeHus.
wc.lpszClassName = WinName;

Mwms kmacca okHa.

wc.lpfnWndProc = WndProc;

Wmst okoHHOM (HDyHKINY U 00pabOTKH COOOIICHHIA.
wc.style = CS HREDRAW | CS VREDRAW;

Takoi cTHIIb OIpeaAcIdeT aBTOMATUYCCKYIO NEPCPUCOBKY OKHA IPpU U3MCHCHUU
€TI0 HIMPUHBI UJIN BBICOTHI.

wc.hIcon = LoadIcon (NULL,IDI APPLICATION)

JlecKkpunTop MUKTOTpaMMBbI (MKOHKH) TIPEIIoxKeHNsT. DYyHKINSA LoadIcon () OOeCIIeUn-
BaeT ee 3arpy3ky. Ecim mepBblii mapamerp NULL, HCHOJb3yeTCsi CUCTEMHasl IUKTO-
rpaMma, KoTopasi BRIOUpaeTcst 1o BTOPOMY MapaMeTpy U3 CIIEIyIoIIero Habopa:

O IDI APPLICATION — CTaHAapTHas MKOHKA,

O IDI ASTERISK — 3B€3J04YKa,
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0 IDI_EXCLAMATION — BOCKJIMIIATEIbHBIN 3HAK;
{0 IDI_HAND — JaJIOHB,
{0 IDI_QUESTION — BONPOCHTEIHHBIN 3HAK;
¢ IDI_WINLOGO — moroTun Windows;
e wc.hCursor = LoadCursor (NULL, IDC ARROW) ;

AnanornyHasi QyHKIUS LoadCursor () 00eCleunBaeT 3arpy3ky rpaduueckoro 00-
pasza Kypcopa, Ilie HyJeBOW MEpBBIi MapaMeTp TaK)Ke O3HAYacT HCIOJIb30BaHUE
CHCTEMHOTO Kypcopa, BU KOTOPOTO MOKHO BBIOPATh M3 CITUCKA:

0 IDC_ARROW — CTaHJApPTHBIN Kypcop;
0 IDC_APPSTARTING — CTaHJAPTHBIN Kypcop 1 MaJICHbKUE ITECOYHBIE Yachl,
0 IDC_CROSS — MEPEKPeCTHe;
0 IDC_IBEAM — TEKCTOBBIH Kypcop;
0 IDC_NO — MepeYepKHYTHINA KPYT;
0 IDC_SIZEALL — YeTBIPEXJICTIECTKOBAS CTPEIIKA;
0 IDC_SIZENESW — JIBYXJICIIECTKOBAsI CTPEJIKA, CEBEPO-BOCTOK U IOTO-3aMaI;
0 IDC_SIZENWSE — JIBYXJICIIECTKOBAsI CTPEJIKA, CEBEPO-3aral ¥ I0r0-BOCTOK;
0 IDC_SIZENS — JIBYXJICTIECTKOBasi CTPEIIKa, CEBEP U IOT;
0 IDC_SIZEWE — JIBYXJICTIECTKOBAsi CTPEIIKA, 3arajl U BOCTOK;
0 IDC_UPARROW — CTpEJIKA BBEPX;
0 IDC_WAIT — TIECOYHBIC YaChL;
e wc.lpszMenuName = NULL;
CcbliKa Ha CTPOKY INIABHOT'O MEHIO, IPU €r0 OTCYTCTBUU NULL.
e wc.cbClsExtra = 0;
JononHuTenbHbIE TApaMEeTPhI KJlacca OKHa.
e wc.cbWndExtra = 0;
JononHuTenbHbIE TApaMETPHI OKHA.
e wc.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;

Jleckpumntop KHUCTH, KOTOpash UCIIONB3YeTCsl IS 3amojHeHusT okHa. CTaHgapTHas
KOHCTPYKITUS, CO3/]aeT CUCTEMHYIO KUCTh OEJIOTro IBeTa WHITE BRUSH. TpeOyercs
SBHOE MPeo0pa30BaHNe THITA — HBRUSH.

[Tocne Toro kak ompeaeneHbl OCHOBHBIE XapaKTEPUCTHUKU OKHA, MOXHO 3TO OKHO
co3aath npu nomouin API-QyHKkumMM CreateWindow (), Tle TaKKe HYXHO 3aJ1aTbh Ia-
paMeTpsl:

1. WinName — UMsI, KOTOPOE MPUCBOCHO KJIACCy OKHA.

2. T ("Kapxac Windows-mnpuioxeunsa") — 3aroJIOBOK OKHa B Bujae ctpoku Unicode
160 C-cTpoKH.
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3. WS_OVERLAPPEDWINDOW — MaKpOC, ONPEACIISIONINN CTHIIb OTOOPaKEHUS CTaHJapTHO-
rO OKHa, HMEIOLIEr0 CUCTEMHOE MEHIO, 3ar0JIOBOK, PaMKy IJIsi H3MEHEHHUS Pa3MepoB,
a Takke KHONKM MHUHUMH3ALNH, Pa3BepPTHIBAHMUS U 3aKPBITHI. DTO HamOoiee oOmmit
CTUJIb OKHA, OH OIpEJIeNIeH TaK:

#define WS OVERLAPPEDWINDOW (WS OVERLAPPED|WS CAPTION|WS SYSMENU |
WS THICKFRAME |WS MINIMIZEBOX|WS MAXIMIZEBOX)

Mo>kHO cO37aTh APYTrod CTHIIb, UCIIONB3Ys] KOMOMHAIIMIO CTHJIEBBIX MAaKpPOCOB IPHU
IIOMOIIY ONEPALMU JOTHYECKOTO CII0KEHNUA, BOT HEKOTOPHIE U3 HUX:

® IS _OVERLAPPED — CTaHAAPTHOE OKHO C PaMKOW;

e WS_CAPTION — OKHO C 3ar0OJIOBKOM;

e WS _THICKFRAME — OKHO C PaMKOH;

® WS MAXIMIZEBOX — KHOIIKA paclaXWBaHUs OKHA,
® IS _MINIMIZEBOX — KHOIIKa MUHUMHU3ALHIH;

® WS SYSMENU — CHCTEMHOE MEHIO;

® S _HSCROLL — FOPU3OHTaJIbHAs MTaHEJb IPOKPYTKH;
® WS VSCROLL — BEepTHKaJIbHAs MAaHENb MPOKPYTKH;
® S _VISIBLE — OKHO OTOOpa)kaeTcs;

e WS _CHILD — JO4YepHee OKHO;

e WS_POPUP — BCIUIBIBAIOLIEE OKHO;

4. Crepyronye JBa mnapamerpa ONMpeAesssioT KOOPAMHATHI JICBOTO BEPXHEro yriia OKHA
(x,y), elll¢ IBa mapameTpa: Width — NIMPUHY U Height — BBICOTY OKHA B IMHKCENIAX.
3ajanue napaMeTpa CW_USEDEFAULT O3HAa4aeT, YTO CHCTeMa cama BBIOEpeT Uil OTO-
OpaxxeHHs OKHa HanOoJiee (C ee TOYKHU 3pEeHHUsI) YA00HOe MECTO U pa3Mep.

5. Cnenyrouuii napaMeTp — yKa3aTeiab Ha CTPYKTYpYy MEHIO, WIIM NULL, IIPH €r0 OTCYT-
CTBUH.

6. Mamee TpebyeTcs yka3aTh JECKPHUITOP MPUIOKEHHS, BIaAebIla OKHA — This.
7. W, HakoHen, yKazaTelb Ha JIOTOJHUTEIbHYIO HH(OPMAIIHIO, B HALIIEM CTydae — NULL.

OKHO CO3/1aHO, ¥ C HIM MOXHO PadoTaTh, HO ITOKa OHO He 0ToOpaxkaercs. [t Toro 9To0s!
OKHO YBUJIETh, HEOOXOJIUMO €Tr0 OTOOPa3HTh C MOMOINBI0 (DYHKIHU ShowWindow (hWnd,
mode) , KOTOpasi IPMHUMAET J[Ba ITapaMeTpa: hiind — JECKPUIITOP OKHA U mode — PEIKUM
oToOpakeHHs. B Haimem ciydae Mbl UCTIOJIB3yeM 3HAYEHHUE, MTOJIYICHHOE TIPU OTKPBITHU
MIPUIOKEHHUS Yepe3 ImapaMeTp I'OJIOBHOM QyHKITUH.

Janee, 3aKaiounTENbHAS YAaCTh TOJOBHOW (DYHKIMHM — IMKJI OOpaOOTKH COOOIICHHA.
OH 3amaercs oOmepaTopoM while, apryMEHTOM KOTOPOTO sIBIsieTCS  (DYHKITUS
GetMessage (&msg, NULL, 0, 0). Takol LMK sABIsAeTCA 00s3aTenbHbIM a1 Bcex Win-
dows-mpusIoxKeHui, ero el — MoydeHre u 00paboTka COOOIIeHHUH, mepeaaBaeMbIX
OTeparMoHHON cucteMoi. OnepannoHHas CHCTEMa CTABUT COOOINEHHS B OYepe]lb, OTKY-
Jla OHU U3BJICKAIOTCH PYHKIUEH GetMessage () MO MEPE TOTOBHOCTH MPUIIOKCHHUS

O nepBbIM mapaMeTpoM (QYHKIIMU SIBISICTCS smsg — YKa3arTelb Ha CTPYKTYpY MSG, T
W XPAHSITCS COOOIICHNS;
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O BTOpO¥ MapaMeTp hWnd — OMpEAeIsIeT OKHO, JUI KOTOPOTO MpeaHa3HaYeHO coo0IIIe-
HUE, €CIIM K€ HEOOXOIUMO MEePEXBATUTh COOOIIECHHUS BCEX OKOH JAHHOTO MPHIIOKE-
HHS, OH JOJKEH OBITh NULL;

O ocranpHBIE J1Ba MapaMeTpa OMPENENSIOT [min, max] JHAMAa30H MOJIy4aeMbBIX COOO-

mieHuii. Yamie Bcero Heo6XoquMo 00padoTaTh Bce COOOMICHUS, TOT/Ia 3TH MapaMeTphl
JOJKHBI OBITH paBHBI 0.

TMPUMEYAHNE

Coo06LLeHns onpefensnTcs UX HOMepamm, CUMBOINIUYECKME MMEHa ANS HUX OnpeferneHb
B channe BKMOYEeHUA winuser . h. [[pedunKC BCEX CUCTEMHBIX COOBLLEHNIA WM .

BHyTpu 1IMKI1a pacionokeHbl 1Be QYHKIUH:

TranslateMessage (&msqg) ;

DispatchMessage (&msqg) ;

[lepBass W3 HUX TpaHCIUMPYET KOJA HAKATOW KJIABHINM B KJIaBUATYPHBIC COOOIICHUS
wWM_CHAR. [Ipu 5TOM B mepeMEHHYIO wParam CTPYKTYPBHI msg ITOMEIIAETCS KOJI HaXaTon
kaapuimn B Windows-koauposke CP-1251, B miaaiiee CIIOBO 1Param — KOJHYECTBO
ITOBTOPEHHI 3TOTO COOOIICHHS B Pe3yibTaTe yAep KaHUs KIIABHUIIH B HAXKATOM COCTOSI-
HHH, a B CTapllee cJI0BO — OUTOBas KapTa co 3HAYCHUSIMU, IPUBEACHHBIMY B Tabm. 1.1.

Ta6nuua 1.1. bumosasi kapma Knaguamyphbl, HIWORD (1Param)

burt 3HaueHue

15 1, ecnu knaeuwa otnyweHa, 0 — ecnu Haxarta
14 1, ecnu knaeuLLa Obina HaxaTa nepef NnocbINkon coobLleHns
13 1, ecnu Haxarta knasuwia <Alt>

12—9 | PesepB

8 1, ecnu HaxxaTa PyHKUMOHanNbHas Knasuwa

7—O0 Scan-Koa KnaBuLmn

Hcnonb3oBanue 3T0i QyHKIMU HE 00S3aTENBHO U HY)KHO TOJBKO AJisi 00paboTKu coo0-
IIEHUH OT KJIABUATYPBI.

Bropas ¢yHkIus, DispatchMessage (smsg), 00ECIIEUUBAET BO3BPAT MPEOOPA30BAHHOTO
cooO01IeHns1 0OpaTHO OINEPAMOHHON CHCTEME W MHULUHPYET BBHI30B OKOHHOW (DYHKLUHU
JAHHOTO TIPUJIOKEHHS TS €r0 00paboTKy.

I[aHHBIM IMUKJIOM M 3aKaH4YMUBACTCA I'OJIOBHAA Q)yHKHI/IH.

Ham ocranocs nuIe onucarh OKOHHYIO (DYHKIIMIO WndProc (), M TOCTPOEHHE KapKaca
Windows-mpusioxenus OyeT 3aKOHUEHO.

OCHOBHOH KOMIIOHEHT STOW (PYHKIIMU — TEPEKII0OYaTesb switch, 00ecrednBaromuit
BBIOOP COOTBETCTBYIOIIETO 00pabOTUHNKa COOOIICHHI TI0 €T0 HOMEPY message. B HamreM
cllyyae MBI MIPEeIYCMOTpeNIH 00paboTKy JIMIIb OJHOTO COOOIIEHHs WM DESTROY. DTO CO-
oOIlleHne TOChIIaeTcsa, KOT/Ia TOJh30BaTeNh 3aBepiiaeT mnporpammy. [lomyumws ero,
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OKOHHAsI (DYHKIIHS BBI3bIBACT (DYHKIIUIO PostQuitMessage (0), KOTOpas 3aBEpIIIacT MPH-
JIO)KEHHE U TepeaaeT ONepaloHHoN cucTeMe Koj Bo3Bpata — 0. Eciu roBoputh TOY-
Hee, TEHePUPYETCs COOOIIEHHe WM QUIT, MOIYYHB KOTOPOe BYHKIHS GetMessage () BO3-
BpalllacT HyJIeBOE 3HaueHHUe. B pesynbrare nuki oOpabOTKH COOOIICHUHN MpeKpalnaeTcs
U MIPOMCXOIUT 3aBEPIICHHE PAOOTHI MPHIOKEHHSL.

Bce ocranmsHbIe cooOmenns 00pabaTHIBAIOTCS TI0 YMOITYaHHIO (DYHKIHEH De fiWindowProc (),
UMeEIOIIeH TaKol k€ CHHMCOK IapaMeTPOB U aHAJIOTMYHOE BO3BpAlllaeMOe 3HaueHHe, Mo-
3TOMY €€ BBI30B ITOMEIIAETCS MTOCIIe ONepaTopa return.

CraHpapTHasa 3arotoBka Windows-npunoxeHus

Mactep Visual Studio mo3Bosisier aBTOMaTH4eCKH T€HEPUPOBATh CTAHIAPTHYIO 3arOTOB-
ky Windows-puinoxkenust. s 3Toro B craproBoM oOkHe moctpoutens Win32-
npuitoxkenus (cMm. puc. 1.3) mocratouHo BbIOpath kHOmKy Finish. Ilpoekt coctout u3
Habopa ¢aiinos, mokazaHHbIX Ha puc. 1.9.

Standard - Microsoft Visual Studio (Administrator) !ﬂﬂ
Fle Edt View Project Buld Debug Team Data Tools Test Window Help
fal-a- O e & a9 - -0 b oeug | [wnn -Hls | e
iDahreGFEE|Z22080Q@683a85 Q.
Solution Explorer MRl Standard.cpp* X
= @ E S (Global Scope) -
-4 Solution *Standard' (1 project) =// Standard.cpp : Defines the entry point for the application.
= 7] standard
iz External Dependencies #include "stdafx.h"
& [ Header Fles #include "Standard.h”
n] Resource.h
1] Standard.h #define MAX LOADSTRING 100
] stdafx.h
= ‘Rﬂ;{‘jﬁi"‘:g // Global Variables:
ui-']sma\\m HINSTANCE hInst; // current instance
éstant‘jardico TCHAR szTitle[MAX_LOADSTRING]; // The title bar text
& Standard.re TCHAR szWindowClass[MAX_LOADSTRING]; // the main window class name
= [ Source Fles
& Standard.cpp // Forward declarations of functions included in this code module
& stdafx.cpp ATOM MyRegisterClass(HINSTAMCE hInstance);
ReadMe.txt BOOL InitInstance(HINSTANCE, int);
LRESULT CALLBACK  WndProc(HWND, UINT, WPARAM, LPARAM);
100% ~ 4| |
‘Output
Show output from: ‘Debug " ‘ a ‘ wl | = ‘ =l
4

CoEN ez c e R M T B Code Defintion Window [EReiSts

Puc. 1.9. CoctaB craHgapTtHown 3arotoBkn Win32-npunoxeHus

P aCCMOTpUM HOL[pO6HCG HpeI[CTaBHGHHBIﬁ B juctHHIC 1.2 MOPOCKT, OIYyCKasi HCKOTOPLIC
KOMMCHTAapUun U HECYIIECTBEHHBIC ACTAJIN.

Nuctuir 1.2. CtaHgapTHaa 3arotoBka \Win32-npunoxeHus

//stdatx.h J////1 71770

#pragma once
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#include "targetver.h"

#define WIN32 LEAN AND MEAN //OTKjIOYaeT HEKOTOPEE PEIKO MCIIOJIb3YeMEe
//BO3MOXHOCTM KOMIIMJISTOPA, IJIS YCKOPEHMS KOMITMIISLIAA

#include <windows.h> //CTannapTHent Habop GalIoB BRILOYUEHMIA
#include <stdlib.h> //nona Win32-npoexTa

#include <malloc.h>

#include <memory.h>

#include <tchar.h>

//Standaxrd.h///////// /7777777777777 7777777777777777777777777
#pragma once

#include "resource.h"

//taxrgetvexr.h////// /1)1 1117777777777
#pragma once
#include <SDKDDKVer.h>

//resource.h////// /1111111717 777777777777777777777777777777

#define IDS_APP TITLE 103
#define IDR MAINFRAME 128
#define IDD STANDARD DIALOG 102
#define IDD ABOUTBOX 103
#define IDM ABOUT 104
#define IDM EXIT 105
#define IDI_STANDARD 107
#define IDI SMALL 108
#define IDC_STANDARD 109
#define IDC MYICON 2
#ifndef IDC_STATIC

#define IDC_ STATIC -1
#endif

#ifdef APSTUDIO INVOKED
#ifndef APSTUDIO READONLY SYMBOLS

#define APS NO MFC 130
#define APS NEXT RESOURCE VALUE 129
#define APS NEXT COMMAND VALUE 32771
#define APS NEXT CONTROL VALUE 1000
#define APS NEXT SYMED VALUE 110
#endif

#endif

//stdatx.cop /////////11//77777777777777777777777777777777777
#include "stdafx.h"

//Standaxd.cpp //////1/11T1777777 7770
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#include "stdafx.h"

#include "Standard.h"

#define MAX LOADSTRING 100
HINSTANCE hInst;

TCHAR szTitle[MAX LOADSTRING];
TCHAR szWindowClass[MAX LOADSTRING];

ATOM MyRegisterClass (HINSTANCE hInstance);
BOOL InitInstance (HINSTANCE, int);

LRESULT CALLBACK WndProc (HWND, UINT, WPARAM, LPARAM) ;
INT PTR CALLBACK About (HWND, UINT, WPARAM, LPARAM);

int APIENTRY tWinMain (HINSTANCE hInstance,
HINSTANCE hPrevInstance,
LPTSTR lpCmdLine,
int nCmdShow)

UNREFERENCED_PARAMETER(hPrevInstance);
UNREFERENCED PARAMETER (1pCmdLine) ;
MSG msg;
HACCEL hAccelTable;
LoadString (hInstance, IDS APP TITLE, szTitle, MAX LOADSTRING) ;
LoadString (hInstance, IDC STANDARD, szWindowClass, MAX LOADSTRING) ;
MyRegisterClass (hInstance) ;
if (!InitInstance (hInstance, nCmdShow))
{
return FALSE;
}
hAccelTable=LoadAccelerators (hInstance, MAKEINTRESOURCE (IDC STANDARD) ) ;
while (GetMessage (&msg, NULL, 0, 0))
{
if (!TranslateAccelerator (msg.hwnd, hAccelTable, &msg))
{
TranslateMessage (&msg) ;
DispatchMessage (&msq) ;

}

return (int)msg.wParam;

ATOM MyRegisterClass (HINSTANCE hInstance)

{
WNDCLASSEX wcex;

wcex.cbSize = sizeof (WNDCLASSEX) ;
wcex.style = CS HREDRAW | CS VREDRAW;



18 asa 1

wcex. lpfnWndProc = WndProc;
wcex.cbClsExtra = 0;
wcex.cbWndExtra = 0;

wcex.hInstance= hlInstance;
wcex.hIcon = LoadIcon (hInstance, MAKEINTRESOURCE (IDI STANDARD)) ;

wcex.hCursor = LoadCursor (NULL, IDC ARROW) ;

wcex . hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;

wcex . lpszMenuName = MAKEINTRESOURCE (IDC STANDARD) ;
wcex.lpszClassName = szWindowClass;

wcex.hIconSm = LoadIcon (wcex.hInstance, MAKEINTRESOURCE (IDI SMALL)) ;

return RegisterClassEx (&wcex) ;

BOOL InitInstance (HINSTANCE hInstance, int nCmdShow)
{
HWND hWnd;
hInst = hInstance;
hWind = CreateWindow (szWindowClass, szTitle, WS OVERLAPPEDWINDOW,
CW_USEDEFAULT, O, CW USEDEFAULT, O, NULL, NULL, hInstance, NULL);
if (!hWnd)
{
return FALSE;
}
ShowlWindow (hiWwnd, nCmdShow) ;
UpdateWindow (hWnd) ;
return TRUE;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
int wmId, wmEvent;
PAINTSTRUCT ps;
HDC hdc;
switch (message)
{
case WM COMMAND:
wmId
wnmEvent = HIWORD (wParam); // skBuBajileHTHO (wParam >> 16)
switch (wmId)
{
case IDM ABOUT:
DialogBox (hInst, MAKEINTRESOURCE (IDD ABOUTBOX), hWnd, About);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);

LOWORD (wParam); // sxBuBajieHTHO (wParam & Oxffff)
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}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
// Bmech pobaBigeM KOI IJIS BBEIBOLA B OKHO
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

INT PTR CALLBACK About (HWND hDlg, UINT message, WPARAM wParam, LPARAM lParam)
{
UNREFERENCED PARAMETER (lParam) ;
switch (message)
{
case WM INITDIALOG: return (INT PTR)TRUE;
case WM COMMAND:
if (LOWORD (wParam) == IDOK || LOWORD (wParam) == IDCANCEL)
{
EndDialog (hDlg, LOWORD (wParam)) ;
return (INT PTR)TRUE;
}
break;

}
return (INT PTR)FALSE;

HeKOTOpre KOMMEeHTapuun K CTaHAapTHOﬁ 3aroToBke

Mactep cosmaer 4derhipe (haiijga BKIIOYCHHMH K CTaHJIAPTHOM 3aroTOBKE, a TakKe JBa
(haiina peanuzanuu. JTO CHIEIAHO B IEJAX COKPAIIEHUS BPEMEHH KOMITUJISIMH TPUIO-
JKEHUS. JICJIO B TOM, 4YTO IIPpU BHECCHUUN H3MEHEHHUH B ITPOCKT IMMPOUCXOOUT JIUIIb YaCTHU4Y-
Hasi KOMITHJISIIIUS U3MEHEHHBIX (aityioB. [1o3ToMy OCHOBHEIE OMOTMOTEKH TOKIFOYAFOT-
cs aitioM stdafx.cpp. B (alinax BKIIOYEHUH stdafx.h U targetver.h pa3MeIICHbI
OCHOBHBIC OIPEJICIICHUS U KIIFOYN KOMITWIIALINY, a B (Daiijie resource.h — ONpeAeIeHUI
CUMBOJIMYECKHX KOHCTAHT.

Paccmotpum mozmpoOHee (aifit standard. cpp.
CrnenyeT oOpaTUTh BHIMaHHE HA TIEPBEIE JIBE CTPOKHU TOJOBHOW (DYHKIIMH _tWinMain () !

UNREFERENCED PARAMETER (hPrevInstance) ;
UNREFERENCED PARAMETER (1pCmdLine) ;

OTH  OmpeneneHnus CIy)XaT JIMIIb YKa3aHWEM KOMITWISATOPY, YTO TapaMeTphl
hPrevInstance U 1pCmdLine HE HCIOJB3YIOTCSA U HE CTOUT O0OpaIaTh Ha HUX BHUMAaHUSI.
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TekcToBBIE CTPOKM ¢ UMEHEM OKHA U KJIacca OKHA, COBIAJAIOIIUE 110 YMOTYAHHIO C UMe-
HEM TMIPOEKTa, pa3MElaloTCcs B pecypce MPUIOKEHUS H 3arpyxkaroTcs (QyHKIuen
LoadString (). [y pelakTUpOBaHUS PECYpCOB MPHIIOKEHHS HCHONB3YETCA PEeNaKTOp
pecypcoB, 0 HEM MBI TOToBOpuM no3aHee. Celfyac JUIIb OTMETUM TO, YTO, TIPH 3arpy3Ke
MIPUIIOKEHUS B MaMATh PECYPCHI 3arpyKaroTcs OCIe KOa M MOT'YT ObITh U3BJICUYCHBI IPU
MIOMOIIM COOTBETCTBYIOLIETO Habopa QyHKIIHIA.

B ¢yHKIMH MyRegisterClass() TIOCJIE 3allOJHEHUS MOJIEH CTPYKTYPbl WNDCLASSEX
IPOUCXOOUT PETUCTPALU KIIaCCA OKHA RegisterClassEx ().

MaKPOC MAKEINTRESOURCE () .

#define MAKEINTRESOURCEA (i) ((LPSTR) ((ULONG PTR) ( (WORD) (1))))

#define MAKEINTRESOURCEW (i) ((LPWSTR) ( (ULONG PTR) ( (WORD) (1))))

#ifdef UNICODE

#define MAKEINTRESOURCE MAKEINTRESOURCEW

#else

#define MAKEINTRESOURCE MAKEINTRESOURCEA

#endif // !UNICODE

UCTIONB3YyeTCs JUIS TPHUBEJCHUSA HACHTH(HKATOpa pecypca K THIY, HEOOXOIUMOMY
(YHKIUH LoadIcon ().

OO6patuTe BHUMaHUE, YTO 3A€Ch UCIOJIb3YIOTCS PACIIMPEHHBIE BEPCHU CTPYKTYPBI Kilac-
ca okHa U APl-pyHkuumii, Ha 3TO yKa3piBaeT cypukc "Ex", OHU OTIUYAIOTCA OT HUCXOJI-
HBIX BEPCHUH JIUIIb TOMOTHATEIBHBIM MOJIEM, KOTOPOE 3aIOIHSACTCS B JAHHOM CIIydae 110
YMOJTYaHHIO.

Co3anue OKHa BBIJICIICHO B OTACIBHYIO (QYHKIUIO InitInstance (). OOpaTHTe BHUMa-
HUE, YTO JICCKPHUIITOP MPUWIOKEHUS COXPaHWIU Ha TII00AILHOM YPOBHE B NIEpPEMEHHOU
hInst. OKHO CO3/aeTCs TaK ke, Kak ¥ B JHUCTUHTE 1.1, HO ¢ MPOBEPKOI — yAadyHO JIU
oHO co3aano? Eciu oOpamieHue Kk QYHKIUH CreateWindow () 3aBEPIIMIOCH HEyadeH,
Bo3Bpairaercs 0 u padoTa npuiokeHus OyaeT 3aBepiineHa. OToOpakaeTcsi OKHO (yHKITH-
e’ ShowWindow () C TCKYIIUM PCKHUMOM 0T06pa>KeHI/I$[ nCmdShow.

3neck nosBuiIack PyHKIUS UpdateWindow (), KOTOpas MPOBEPSET — MPOPHCOBATIOCH JIH
okHO? Eciu okHO 0TOOpaxeHo, PyHKIMA HUUEro He JefaeT, nHaye QyHKIHS KAET, IoKa
OKHO He OyaeT mpopHcoBaHO. B OONbLIIMHCTBE CiydaeB MOXXHO OOOWTHCH 0e3 3TOH
¢$byHKUNM.

[Tocie TOro xak OKHO OyJIeT OTOOPaXKEHO, MPOMCXOIUT 3arpy3kKa TaOJHUIbl KJIaBHUIII-
aKceJIepaTopoB "TOPSYMX KIABHII', KOTOPBIE CO3JJAIOTCS B PEAAKTOPE PecypcoB Juist ObI-
CTpoTO OOpalIeHust K MEHIO MPUIIOKEHNS. 3arpy3Ka UX U3 pecypca MpHIoKEeHHs OCyIIe-
CTBHHeTCH(byHKHHeﬁiLoadAccelerators(L

B nukie o6paboTku cooOIIeHN OSBIIIACH CTPOKA!
if (!TranslateAccelerator (msg.hwnd, hAccelTable, &msg)),

KOTOpasl IpoBepsIeT, HE SBISETCS JH COOOIIECHHWE PE3yIhbTaTOM Ha)XaTHs Ha "TOPSIyIO
knaBunty"? Eciu 3TO Tak, MPOMCXOAMT TeHepalusi COOOINEHUsT WM COMMAND, KaK W JJIst
COOTBETCTBYIOIIECTO0 IYHKTa MEHIO, WHaue 00paboTKa COOOIICHUS IPOUCXOMNUT CTaH-
JAPTHBIM CIIOCOOOM.
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OO6patuTe Takke BHUMaHHUE, YTO IPEKpaleHHe PabOoThl MPUIOKEHUS IPOUCXOAUT C BO3-
BpallaeMbIM 3HaYCHUEM (int)msg.wParam. ECIIM mpuiiokeHHe 3aBepluacTcs OObIYHBIM
00pa3oM 1ocjae COOOIIEHUs WM _QUIT, TO 3TO 0, OAHAKO 37ECh MOSBIISIETCS BO3MOXXHOCTh
U3MEHUTH KOJI BO3BPAI[aeMOI0 3HaYeHHs MTPU aBapUIHOM 3aBEPIICHUH MPUIIOKEHUS.

PaccMotpum celiyac OKOHHYIO PYHKIIHIO WndProc (). JIBE MEPEeMEHHbIC wmld U wmEvent
TUIA int NpenHa3HauYeHb! IJI XpaHEHUS JONOJIHUTENLHOW MHPOpPMAaLUKU U3 MIIaALIero
U CTaplIero CiloBa wParam. I M3BIEYEHHA MX 3HAYECHHUH MCIIOIB3YIOTCS MAKPOCHI
LOWORD () M HIWORD (). O TOM, KaKk 00pabaThIBalOTCS COOOIIEHHUSI IPHU BEIOOPE IMyHKTA
MEHIO, MBI TIOTOBOPHUM TO3/IHEE.

Ewe nBe nepemeHHbIE:

PAINTSTRUCT ps;

HDC hdc;

HEOOXOJUMEI JUIsl BHIBOJIA B OKHO ITpH 00paboTKe COOOIIeHUs WM PAINT. BBIBOA B OKHO
MBI 00CYAMM TIPH PACCMOTPEHUU CIIeAYIONIel 3ana4un B auctunre 1.3.

OyHKIMS About () HyXHa A1 00paboTku myHKTa MeHO "O mporpamme". OctaBum
o0cy)aeHUe 3TON (QYHKIMH JI0 271a6bl 3.

OG6paboTka cooboLeHun

OmnepaunoHHas cucTeMa CIIOCOOHA T'eHepupoBaTh coobmeHus ¢ Homepamu 1o 0x400,
HoMmepa ke oT 0x400 m mamee 3ape3epBUPOBAHBI I MOJIL30BATEILCKUX COOOIIECHUH.
B ¢aiine BrimoyeHHH winuser.h pa3MelleHbl MakpOMMEHa CHCTEMHBIX COOOIICHHH.
3ror (haiis BeI3bIBaETCS HESBHO uepe3 (paiin windows . h. PaccMoTpuM TexHHKy 00padoT-
K1 HauboJiee pacrpoCcTpaHeHHbIX coobmennit Windows.

Ha)xatue knaBuwumn

ITpu HaxxaTuu M000H andpaBUTHO-U(POBON KIIABHIIM HA KIaBUAType BbIPAOATHIBACTCS
COOOLIEHUE WM CHAR.
MPUMEYAHNE

Ha camom pene reHepupyrTcA cooOWeHnss o HaxaTum u oTnyCKaHun Knasuin
WM KEYDOWN, WM KEYUP n nuuwb 3atem WM CHAR.

Uro6s1 00paboTaTh 3T0 COOOIIEHNE, HEOOXOIUMO AO0ABUTH B TIEPEKIIOYATENh OKOHHON
(YHKLUH elle 0JIHy CTPOKY aJbTePHATHUBBI:

case WM CHAR:

U onucath HeoOXOANMBbIE AEUCTBHA AJIsi 0OpaOOTKH HaXKaTHsI KJIABHUILH.

[ToctaBuM camyro TPOCTYIO 3ajjadyy — TPH HAXKAaTUU Ha KJIABUINY BHIBOJUTH TEKYIIUN
CHUMBOJI B OKHE IIPIJIOKEHUS, T. €. 00ECIIeYUTh IXO0-TIeYaTh B OJIHY CTPOKY, IIOKa HE Oec-
MOKOSICh O BBIXOJ/IE CTPOKH 3a IPAHUILY OKHA.

s pemeHUs 3TOM 3a7a4yd BOCIOJIB3YyEeMCsSl INA0JIOHHBIM KJIACCOM basic string<>
W CO3MIaTuM KJIacC String, KOTOPBIA OymeT paboTraTh Kak ¢ C-CTPOKOM, TaK M CO CTPOKOM
Unicode. [yt 5Toro B KauecTBe THIA JAHHBIX HCIIOIb3yeM TCHAR.
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TMPUMEYAHNE

B 6ubnunoteke STL (Standard Template Library) onucaHbl knaccbl string n wstring, Ko-
Topble ABNATCA peanu3aumelt 6a3oBoro knacca basic_string<> ANA TUMOB char U
wchar t cooTBeTcTBeHHo. B Visual Studio 2010 aT0T knacc pa3melleH B aine xstring
W NPUHAANEXWUT CTaHOAPTHOMY NMPOCTPAHCTBY UMEH std, Kak 1 Bcs Gubnunoteka STL.

PaccmoTtpum B nmctunre 1.3 okOoHHYI0 QYHKIHIO 33/a4M, yOAIWUB IJIs1 IPOCTOTHI 00pa-
0OTKY COOOIIIEHNUI MEHIO.

Nuctudr 1.3. Nporpamma 3xo-neyatun

#include <xstring>

typedef std::basic string<TCHAR, std::char traits<TCHAR>,
std::allocator<TCHAR> > String;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static String str;
switch (message)
{
case WM CHAR:
str += (TCHAR)wParam;
InvalidateRect (hWnd, NULL, TRUE) ;
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps):;
TextOut (hdc, 0, 0, str.data(), str.size());
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0O;

Jlyis yCKOpeHUsT KOMITWISIIIUK He OyJieM MOJKII0YaTh BCIO 00JIACTh CTAHJAPTHBIX UMEH
1 SIBHO YKa)XeM 00J1aCTh BUAMMOCTH "std: : " IJIT BCeX MEPEMEHHBIX U3 dTOHW 00J1acTH.

Y Hac UMeeTcs IBEe BO3MOXKHOCTH OIHMCAHUS MEPEMEHHON str — JN00 Ha TIOOATHHOM
YPOBHE, J'II/I6O B CTaTI/I‘{eCKOI\/'I O6J'IaCTI/I ImaMATHu OKOHHOﬁ (byHKIII/II/I.

static String str;

eno B ToM, 94TO TIOCIIe BBOAA OYEPEIHOTO CHMBOJIA OKOHHAS (QDYHKITHS TEepSET yIpaBiie-

HHUEC U, €CJIN 3TO 6y)_'[eT AaBTOMATHUYCCKas NEpEMCHHasA, CO3/IaHHasA Ha CTCKC, OHA IMOTECPACT
CBOC 3HAYCHHC ITOCJIC BhIXOJa U3 (I)YHKI_II/II/I
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[Ipu 06paboTKe COOOIIEeHNUS WM CHAR H3BJIEKAaEM OYEpPEIHON CHMBOJ M3 MIAIIIETO CIOBa
wParam M JJOOABIIsieM K CTPOKE MEPErpyKeHHBIM orepaTtopoM "+=".

Tenepb HYHO BBIBECTH CUMBOJI B OKHO. MOXHO 3TO CHIenaTh 3/1€Ch K€, HO TaK MOCTY-
IaTh HE MPUHATO. Bech BBIBOJ OOBIYHO CTAPAIOTCS OCYIIECTBIATH MPH 00paboTKe CO00-
HICHUS WM _PAINT. [lemo B TOM, YTO MHHMIIMATOPOM IEPEPUCOBKU OKHA MOXET OBITh HE
TOJIBKO CaMoO MPUIIOKEHHE, HO U ornepaiionHas cucrema. [Tockonbky Windows sisisiercs
CUCTEMOU MHOFO3aI[a‘-IHOI>i, TO OKHO IPHUJIOKCHUA MOKET 6I)ITL IIOJIHOCTBIO MJIKM YaCTHUY-
HO TEPEKPHITO OKHOM JPYTOTO NMPHIOKEHHS, MM OKHOM CHCTEMHOW YTHJIHTHL. B 3TOM
Cllydae BO3HHMKaeT HEOOXOAMMOCTb BOCCTAHOBIICHUS OKHA 00 ero yactu. OnepanuoH-
Has cuctema Windows pemaer 3Ty 3amady, OOBSBISIA "HeOeucmeumenbHblM Npimo-
yeonvrukom'" OO BCE 0KHO, TUOO €ro 4acTh. Takoe 0ObsIBICHHE aBTOMATUYECKU TPHU-
BOJHT K T€HEPAIlH COOOMICHUS WM PAINT JUISl 3TOTO OKHA.

Ecnu mMp1 OyzieM OCymIecTBIATE BRIBOJ B OKHO TP 00padOTKe JIF000T0 IPYroro cooore-
HUsI, TO ITOTEPSIEM €ro MpU MEPEPUCOBKE OKHA, MHUIMMPOBAHHOTO cucTeMoid. To xe ca-
MO€ IIPOU30MJET NpH "cBOpauyMBaHUU" U "pacnaxuBaHUU" OKHA.

TTPUMEYAHUE

B Windows npuHATO, 4YTO 3a COLEPXKMMOE OKHa HECET OTBETCTBEHHOCTb MPUNOXEHNE, ero
co3nasluee. OI'IepaLI,VIOHHaFI cucTemMa MOXET NULb NocnaTtb coobLieHne 0 HeoBXoaMMOCTH
nepepncoBkKn OKHa UK ero 4YacTtu.

Kornma He00X0MMO MepeprUCcOBaTh OKHO, €ro OOBABIISAIOT HEIEHCTBUTEIbHBIM. J[J1s 3TOrO
HMeeTCH(byHKHHﬁInvalidateRect(ﬁ

BOOL WINAPI InvalidateRect (HWND hWnd, CONST RECT *1lpRect, BOOL bErase),

KOTOpas 00BABISIET HeﬂeﬁCTBHTGHBHLIﬁ IIPAMOYTOJIBHUK *1pRect B OKHE hWnd.
BOCHOJ’IL3yeMCSI OTUM NPHUEMOM, yKa3blBasgd BTOPBIM IapaME€TPOM NULL, 4YTO IIPUBCIACT

K MEPEepUCOBKE BCErO OKHA. 3HAaUeHHWE TRUE TPETHEro MapaMeTpa SBIAETCS YKa3aHUEM
nepepucoBath GOH OKHA.

Tenepbp paccMOTpUM BBIBOA CTPOKH B OKHO IMPHJIOKEHHUSI B COOOIIEHUM WM_PAINT. [lyis
9TOT0 HEOOXOIMUMO TOIYUNUTE Kormekcm yempoticmea. B Windows Bce GpyHKIHH, BBIBO-
JSIIIMe YTO-TMOO B OKHO, HCHOJB3YIOT B KAUECTBE MapaMeTpa 0ecKpunmop KOHmeKcma
yempoticmea hde, KOTOPBIM TPeICTaBIIsIeT cOO0H CTPYKTYpY, OMHMCHIBAIOIIYIO CBOHCTBA
JAHHOTO yCTPOicTBA BHIBOJA. B OKOHHON (YHKIIMM ONHUIIEM 3Ty NEPEMEHHYIO:

HDC hdc;

B o6paboTtunke cooOuieHus WM PAINT BBI30BOM (PYHKIUH BeginPaint() MOIyduM hdc:
HDC WINAPI BeginPaint (HWND hWnd, LPPAINTSTRUCT lpPaint);

Bcest HeoOxonumast nH(popManys 11 IEPEPUCOBKH OKHA OyIeT MpecTaBlieHa B CTPYKTY-
pe PAINTSTRUCT:

struct PAINTSTRUCT ({

HDC hdc; //KoHTekcT ycCTpoicTBa
BOOL fErase; //Ecim TRUE — QOH OKHa NEepeprCOBEBAETCS
RECT rcPaint; //HenelCcTBUTENIbHED [IPSAMOYT'OJIbHUK

BOOL fRestore; //Peszeps
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BOOL fIncUpdate; //Pezeps

BYTE rgbReserved[32]; //Peszeps
}i
Tenepb MOKHO BBIBOJIUTH TEKCT B OKHO C TIOMOIIBIO (PYHKIIMU TextOut () :
BOOL WINAPI TextOutW(HDC hdc, int x, int y, LPCWSTR str, int len);
KOTOpasi MPUHUMAET B Ka4eCTBE MapaMeTPOB KOHTEKCT yCTpO#cTBa hdc, (X,Y) — Koop-
JUHAThHl Hayayla BbIBOJA TEKCTA, YKa3aTelb Ha CUMBOJIbHBIA MAacCUB str W JJUHY BBIBO-
mumont ctpoku len. Cpenu GDI-¢yHkimit HeT QyHKINYU, BBIBOASINEH OTACIBHBIN CHM-
BOJI, TIOSTOMY MBI OyZI€eM BBIBOIUTH BCIO CTPOKY ITOJTHOCTBHIO C HAYAIBHOH TMO3UIIHH,
9TOOBI HE BBIYHCIATH KKIBIM pa3 MO3UIKI0 "HOBOro" cuMBoOA. DYHKIUS Textout ()
He TpeOyeT CTPOKOBOTO THIIA, €i JOCTATOYHO yKa3aTess MEPBOro CHMBOJIA MacCHBa, T10-
CKOJIBKY CIIEAYIOIIMM MapaMeTpOM 3a4aeTCs KOJTUIECTBO BBIBOJUMBIX CUMBOJIOB, TIOATO-
My MBI MOKEM BOCIIOJIB30BAThCS METOJIAMU KJlacca String W MOTYyYUTh TPEOyeMbId yKa-
3aTellb MacCUBa CUMBOJIOB M pa3Mep CTPOKH:
TextOut (hdc, 0, 0, str.data(), str.size());

BeiBox ocymiecTBisiercst ¢ Havana okHa (0, 0). [lo ymom4aHuio cucTeMa KOOpAMHAT UMe-
€T HayaJlo B JIECBOM BEPXHEM YIIy KIIMEHTCKOW 00JacTH OKHa (T. €. BHYTPH PaMKH, HIKE
3aroJIOBKa M CTPOKH MEHIO), OCh X HalpaBlIeHa M0 TOPH30HTAIM BIPABO, OCh Y — BHU3
(puc. 1.10). Ogna noruueckas eAMHALIA paBHA | MUKcemy.

M Echo [_[O]x] |

Fie Help
MNporpamMma axo-neuaTH

Puc. 1.10. Bng okHa nporpamMmbl 3xo-neyaTu

3aBepmaer 00paboTIMK COOOMIeHUs (DYHKIHS EndPaint () :

BOOL WINAPI EndPaint (HWND hWnd, CONST PAINTSTRUCT *lpPaint),

KoTOpas o0ecrieynBaeT 0cBOOOKAEHNE KOHTEKCTa ycTpoiicTBa. Heo0xoanmMo yunThIBaTh,
YTO KOHTEKCT YCTPONCTBA SBISIETCS KPUTHIECKH BaXKHBIM PECYPCOM ONEPALMOHHOMN CHC-
TEMBI, M, TIOCJIE€ TOrO0 KaK HEe0OXOAWMOCTh B JIaHHOM KOHTEKCTE OTMAAET, €ro HY>KHO
YHHUYTOXHUTb, T. €. OCBOOOAUTH 3TOT peCcypc.

TTPUMEYAHUNE

O6bluHO Windows-npunoxeHuss pabotatoT ¢ "obwUM KOHMEKCMOM 3KpaHa", KOTOpbIn U
cosfaeTcs B cTaHgapTHOW 3aroToBke. OfHAKO MPUIOXEHWE MOXET coshasaTh U "yacmHble
KOHmMeKcmbl 3KpaHa", KOTOpble CYLLECTBYIOT BCE BPEMS XWU3HW NpunoxeHus. Ons atoro
KNnacc okHa AormKeH BbiTb 3aperncTpupoBaH co cTunem CS_OWNDC. OfgHako 3TO npuBoAMT
K Hea(pPEKTUBHOMY PACXOA0BaHMIO ONepaTUBHON NaMsTu.
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Eme onHO 0OCTOSTENHCTBO HYKHO YUYHUTBHIBATh NPH BBIBOJE B OKHO — TOJBKO Iapa
(YHKIUH BeginPaint () WM EndPaint () YOAISIOT U3 OYEpeqy COOOIICHUE WM PAINT IO-
cie ero oopaborku. Ecnu ke cooOmienne He yaaauTh, cucreMa Oyaer "no 6ecKOHEYHO-
CTH" epepUCOBBIBATH OKHO.

CooOmenne WM _PAINT SBJSETCS aCHHXPOHHBIM M HMEET JOCTATOYHO HU3KUH MPHOPHUTET.
OTO MPUBOAUT K TOMY, YTO MOXKET CJIIOKUTHCS CUTYalMsl, KOIJa OKHO IIOJIy4aeT coooie-
HHE WM_PAINT, a Mpeablayliee cooldleHue eme He obpaboraHo. B atom ciyuae omepa-
[MOHHAs CHCTeMa '"CKIIafbpiBaeT" HEJCWCTBUTENbHBIE MPSIMOYTONFHUKA W OOBEIWHSET
NEPEPUCOBKY OKHA B OJTHOM COOOIICHUH.

CoobOLweHune MmbilLu

Haxxatne Ha KHOIIKHM MBIIIH MPUBOOUT K POy COOGH.I@HPIﬁ, BOT HCKOTOPBIC U3 HUX!
WM LBUTTONDOWN — Ha)>XaTUE€ Ha JICBYIO KHOIIKY MBbIIIN;

WM LBUTTONUP — OTIIYCKaHHUE JICBOM KHOIIKH MBI,

WM RBUTTONDOWN — HaXaTHE€ Ha IPpaByr0 KHOIIKY MBIIIH;

WM RBUTTONUP — OTIIYCKaHHE npaBoﬁ KHOITIKHW MBI,

aaaaoaa

WM MOUSEMOVE — NEPEMECIICHNUE MBIIIH.

Paccmotpum B nuctunre 1.4 TecToByro mporpamMmy Ui 0OpaOOTKH 3THUX COOOIICHUIL.
[Ipuuem mokakem, Kak MOXKHO OCYIIECTBUTH BBIBOJl B OKHO HEMOCPEICTBEHHO B 0Opa-
00TYMKE COOOIICHHU O HAXKaTUW KHONKHU MBIIH. J[1s1 mog00HOM 3a1a4u 3TO BIOJHE J10-
ITyCTHMO.

JNuctmhr 1.4. O6paboTka COOOLEHMI HaXKaTUs HA KHOMKY MbILLW

TCHAR *r str = T("HaxaTa mnpaBas KHONKa Memm") ;
TCHAR *1 str = T("HaxaTa JjieBas KHONKa Memm") ;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM l1Pa-
ram)

{

HDC hdc;

int %, y;

switch (message)

{

case WM RBUTTONDOWN :
x = LOWORD (1lParam) ;
y = HIWORD (1lParam) ;
hdc = GetDC (hWnd) ;
TextOut (hdc, x, y, r str, tcsclen(r str));
ReleaseDC (hWnd, hdc);
break;

case WM LBUTTONDOWN :
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x = LOWORD (1Param) ;

vy HIWORD (1Param) ;

hdc = GetDC (hWwnd) ;

TextOut (hdc, x, y, 1 str, tcsclen(l str));
ReleaseDC (hWwnd, hdc);

break;
case WM _RBUTTONUP:
case WM _LBUTTONUP:
InvalidateRect (hWnd, NULL, TRUE);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

TCKCTOBLIC CTpOKI/I JIs1 BBIBOJJA B OKHE MBI OITKMCAJIM Ha FHO63HBHOM ypOBHe, YTO B AaH-
HOM cCJjiy4dac HC O6$I33.T6J'IBHO. HpPI O6pa6OTK€ COOGH_IGHI/IH O HaAXaThUHW KHOIIKM MBIIIN
MOXXHO H3BJICYUb TCKYIINEC KOOPJAWHATHI KypCopa H3 MJIAJUICrT0 M CTapmiero cjaoBa
lParam.

x = LOWORD (1Param) ;

y = HIWORD (lParam) ;

Konreker ycrpoiicTBa nonydaem u3 QYHKIUH GetDC (), NepeAaBas €d mapameTpoM Je-
CKpHUIITOP OKHa hWnd. BBIBO)II/IM TEKCT MO KOOpAWHAaTaM Kypcopa. EJIPIHCTBCHHaSI Ipo-
Onema 371ech — 3TO BBIYMCIICHHE AIUHBI cTpoku. Eciu 661 310 66112 C-CTpOKa, MBI 00pa-
THJIKCh Obl K QYHKIUH strlen (), eciu 3T0 cTpoka Unicode — wcslen(). A B oOiiemM
cllyyae MCIIOJIb3yeM MakKpoc _tcsclen, KOTOPBIH oOecnieuynT npaBuibHBIN BEIOOp. COOT-
BETCTBYIOIIUNA MaKpOC pa3MeIeH B ¢aiie tchar. h.

OcB000X1TaeM KOHTEKCT yCTPOHUCTBA PYHKINEH ReleaseDC ().

[Ipu oTIyckaHWM KHOMKU MBIIIA XOTENOCh Obl OYMCTUTh OKHO — 3TO MOXHO CJIENaTh,
OOBSIBUB €ro HEACHWCTBUTENBHBIM (YHKIMEH InvalidateRect (). [Ipudem Mbl BooOIIE
yOpanu 00paboTYMK COOOIECHHS WM PATINT, HAM JJOCTATOYHO TOTO, YTO ClIeNaeT QPyHKIHS
00pabOTKH COOOILEHHS [0 YMOJIYaHHUIO DefWindowProc ().

WHorna ObIBaeT MoJIe3HO OTCIEAUTH COCTOSIHME PEruCTpoBbIX KiaBui <Ctrl> n <Shift>
MIPH HAKATHH HA KHOIKY MBIIIH, KOJBI 3TUX KIIABHII MEPENAIOTCs B IEPEMEHHYIO wParam
U MOTYT OBITh U3BJIEUEHBI MPH 00paboTKe COOOIICHHUS MBIILH, HAIPUMED:

case WM LBUTTONDOWN :
if (MK SHIFT & wParam)
if (MK CONTROL & wParam)
{

//Haxatel kyjaBmum Shift m Ctrl
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else
//Haxara kyasBuma Shift

else
if (MK CONTROL & wParam)
{

//Haxara wmasBuma Ctrl
else
//PeIrmMCTpOBLE KJIABMIM HE HAXATH
break;

MO’KHO YIpPOCTUTH YCIOBHBINM ONEpaTop, UCTIOIb3ysS BO3MOKHOCTh JIOTHYECKOTO CIIOXKe-
Hus ycnoBuid. Tak, 1jsl MPOBEpKH OJHOBPEMEHHOT0 HakaTus kinaBum <Ctrl> n <Shift>
IIPU HIETYKE JIEBOI KHOIKY MBI 3aIUILIEM BBIpaKEHHUE:

if (MK SHIFT|MK CONTROL|MK LBUTTON == wParam) .

Co3paHue oKHa

[Ipu co3ganum OokHa reHepUpyeTcs COOOIIEHHE WM CREATE €IIe JO €ro OTOOpa)KeHHs,
YTO TIO3BOJISIET MPOU3BOANTH HEKOTOPHIE HAYANbHBIE YCTAHOBKH. MBI IPOIEMOHCTPHPY-
€M UCIIOJIb30BaHUE ITOT0 COOOIIEHHs B CIEAYIOLEM IIPUMEpE.

Tanmep
B nporpamme MOXHO yCTaHOBUTH OJMH HJIM HECKOJIBKO MaliMepos, KOTOPBIE TTO3BOJISIOT
HpOH3BOHHTLOTquTBpeMeHH.TaﬁMepCOBHaeﬂxI¢yHKHHeﬁSetTimer(ﬂ

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

[TapameTps! GyHKIUH:

O hWnd — AECKPUNTOP OKHA;

O nIDEvent — HOMEp TailMepa, 3a1aeTCs LEIbIM YHCIIOM;

O uElapse — BPEMEHHOI MHTEpBaJ TaiiMepa B MMJUIUCEKYHAAX;

O lpTimerFunc — yKa3aTenb Ha (yHKIHIO, BBI3BIBAEMYIO IIPH 00paboTKe Talimepa.

OyHKIMA TaliMepa orpeesieHa CIeIyIOIHUM 00pa3oM:
VOID CALLBACK TimerProc (

HWND hWnd, // HeCKpurnTop OKHa

UINT uMsg, // WM_TIMER cooObueHne

UINT PTR idEvent, // Homep Tarmepa
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DWORD dwTime // Tekyumee CUCTEMHOE BpPEMS

)i

€CII 1pTimerFunc = NULL, AJs1 0OpaOOTKH cOOOIIEHHS TaliMepa BBI3bIBACTCS (DYHKIIUS
OKHa-Biaaenba. OOBIYHO TaK U MOCTYMAIOT.

Paccmotpum B nuctunre 1.5 3a7ady oTcdeTa BPEMEHUM ¢ MOMEHTA Hadaja paOOThI MPH-
noxenus. Co3gaauM TaiMep TpPH CO3AaHUM OKHA B 00pabOTYMKE COOOIIEHUS
WM_CREATE!

SetTimer (hWnd, 1, 1000, NULL);
Taiimepy npucBouMm HoMmep 1, a uHTepBan otrcuera 3amaguM B 1000 MuIHCEKyHI
(1 cexynma), B KauecTBe e 00paboTYMKA TaliMepa UCIIOIBb3YEM OKOHHYIO (DYHKITHIO.
B 06paboTurke cooOreHus Ot TaiiMepa WM TIMER YBEIMYWM TEPEMEHHYIO t Ha | CeKyHIy
1 0OBSIBIISIEM OKHO HEJICHCTBUTEIHHBIM:
t++;
InvalidateRect (hiWwnd, NULL, TRUE) ;
Crpoxy TekcTa ais BEIBOJA B OKHE chopMHUpYyeM B 00pabOTUHKE COOOIICHUS WM PAINT:
_tcscat(str, itot(t, s, 10));
TextOut (hdc, 0, 0, str, tcsclen(str));

K ctpoke str nobGaBuM 3HaueHHE MEPEMEHHOH t, U Yero mpeodpasyeMm ee B CHMBOIIb-
HBIH BU. 34€Ch MBI OISITh BOCIIOIB30BATIMCH MAKPOCAMU U3 tchar. h!

O C-ctpoka — tcscat npeobpasyercs B strcat, _itot B _itoa,
O Unicode — tcscat npeobpasyercsi B wescat, itot B itow.
B ¢yHKIHMSAX itoa(), itow() AN MpeoOpa3oBaHUS IIENIOTO YHCIAa B CTPOKY, TPETHUH

rapaMeTp — OCHOBaHHE CHUCTeMbI cuncienns 10, Bo3BpamaeMoe 3HaUeHHe — yKa3aTelb
Ha CTPOKY pe3yibTaTa s. OyHKINUEH strcat () WIH wescat () "IPHKIEHM" K UCXOTHOU
CTPOKE C TEKCTOM "Cexynumei: " H BbIBEJEM MOJYUYCHHYIO CTPOKY PYHKIMEH Textout ().

[lepen 3akpeiTHEM OKHA YHUYTOXKUM TaliMep QyHKIHEH KillTimer () !
BOOL WINAPI KillTimer (HWND hWnd, UINT PTR uIDEvent);

Bropoit mapameTp GyHKIMH uIDEvent — HOMEp TaiiMepa — HMMEET THIT UINT PTR, 3K-

BHUBAJICHTHBINA uns igned int AJd 32-p33p$[,Z[HBIX HpI/IJ'IO)KGHI/Iﬁ 1 BBCACH AJIA COBMECTHU-

MOCTHU C 64-pa3p$I,Z[HI>IMI/I NPUIOKCHUAMHA, T'IC OH YXKC aCCOLUHPYCTCA C unsigned
int64.

Nuctuhr 1.5. OkoHHas cbyHKUMA ansa Tanmepa

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM
1Param)

{
PAINTSTRUCT ps;
HDC hdc;
static int t;
TCHAR s[10], str[20] = T("CexyHme: ");

switch (message)
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case WM CREATE
SetTimer (hWnd, 1, 1000, NULL);
break;
case WM _TIMER
t++;
InvalidateRect (hWnd, NULL, TRUE);
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
_tcscat(str+9, itot(t, s, 10));
TextOut (hdc, 0, 0, str, tcsclen(str));
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
KillTimer (hWnd, 1);
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

PucoBaHue B OKHe

IIpu pucoBaHMM B OKHE MOXXHO HCIIOJIB30BaTh AOCTaTOYHO Oonbmoil Habop GDI-
dyHkmit. J[eHCTBYIOT CeayIOIIHe COTJIAIICHUS: BCE JIMHUU PUCYIOTCS TEKYIIUM IIEPOM,
a obJacTy 3amoNHAI0TCA TeKylled KucThlo. Kak ycTaHaBIMBaTh mepo U KUCTb MBI 00Cy-
UM TIO3/IHEE, a TIOKa OyJieM pHCOBaTh NMEPOM H KHCTBIO 10 yMOI4aHuio. Bee atn QpyHK-
MM BO3BpAILIAlOT HEHYJEBOE 3HAYEHHUE B CJIy4yae YCIEIIHOTO BBINOIHEHUs, 1 0 — B ciy-
yae omuOku. ['paduueckne GpyHKIUM pabOTAIOT C JOTHYSCKMMU KOOPAMHATAMH, OJIHA
Joruyeckas €AMHUILA IO YMOJTYaHUIO paBHA OJTHOMY ITUKCEY.

NMPUMEYAHUE
Mukces — Touka Ha 3KpaHe MoHWUTOopa. Pa3mep 3aBUCUT OT BbIGPAHHOTO paspeLLeHus.

[To ymonuaHui0 ycTaHaBIMBAaeTCs Ipad)UUSCKUil peXKUM C HA4ajaoM KOOPIHMHAT B JIEBOM
BEPXHEM YIIIy KIIMEHTCKOM 00JIACTH OKHA, OCh X HAIPaBJICHA BIIPABO, OCh Y — BHMU3.

PucoBaHue nmHun

Jist Toro 9TOOBI HAPUCOBATH JIMHUIO, UCTIONB3YETCS (DYHKIUSA LineTo () -
BOOL WINAPI LineTo (HDC hdc, int x, int y);

r7ie hdc — IECKPUITOP KOHTEKCTa YCTPOWUCTBA, x, y — KOOPAMHATHI KOHIIA JTMHWHU. Ha-
4aJio JIMHUH OTPEIENIAETCS TOJI0KEHHNEM TEeKYIIeH TTO3UIINY PUCOBAHMSL.
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IIpu co3manuu oKHa TeKylllas MO3ULUs ONpEeAeNIeTCs B Hauajae KoopAuHat (0,0). Ecnu
K€ HE0OXOJIUMO HApUCOBAThH JIMHUIO M3 JAPYTrOil TOYKHU, MOJIOKCHUE TEKYIICH MO3UIIUU
PHICOBaHUS MOXKET ObITh N3MEHEHO.

YcTaHoOBKa TeKyme|7| no3nuyum
(DyHKHHHMoveToEx(H
BOOL WINAPI MoveToEx (HDC hdc, int x, int y, LPPOINT oldPoint);

yCTaHABIMBAET TEKYIIYIO MO3UIINIO B TOUKY C KOOPIAUHATAMHU (x,y) U MEPEJaeT B CTPYK-
TYpY POINT KOOPAMHATHI IPEAbIIYIIEH NO3ULIUH.

typedef struct tagPOINT

{ LONG x;
LONG vy;
} POINT;

Ecnu nocnexnnii napaMeTp NULL, TO NPEABIAYIINE KOOPAUHATHI HE COXPAHSIOTCS.
OObIYHO 3T (QYHKLIMHU HCIIONB3YIOTCS B Mape, 00¢ OHU BO3BPAILAIOT HEHYJIEBOE 3HaYe-
HHE, B CIIy4ae YCIIEIIHOIO 3aBEPIIEHUs, U 0 — B ClIyyae OLIUOKH.

Hampumep, ecniu HaM HY)KHO HapuCOBATh JMHHUIO MEXAY ABYMS TOUYKAMH, MOXKHO CJe-
JaTh 3TO Tak:

MoveToEx (hdc, 50, 100, NULL);
LineTo (hdc, 350, 100);

OnpepeneHue pasmMepa KIIMeHTCKOM obnacTtu

[Ipu BeIBO/IE ZaHHBIX B OKHO HEOOXOANMO ONpeeuTh (PaKTHIEeCKU pa3Mep 3TOro OKHa,
TOYHEe, ero KIMEeHTCKOW obOnactu. s pelnieHus: JaHHOHM 3a/laud CyIIeCTBYET (DYHKIIHS
GetClientRect ().

BOOL WINAPI GetClientRect (HWND hWnd, LPRECT lpRect);

Pa3meps! kimeHTCKOM 007aCTH OKHA BO3BPAIIAIOTCS B CTPYKTYPE RECT:

typedef struct tagRECT

{ LONG left; //x — KOOpOMHATA JIEBOTO BEPXHEI'O yIJla
LONG top; //y — KOOpIMHATAa JIEBOT'O BEPXHETO yIvla
LONG right; //x — KOOpIMHATAa MPAaBOT'O HIXHETO yIvla
LONG bottom; //y - KoopmMHATA MNPAaBOT'O HWXHETO yIJla

} RECT;

lTPUMEYAHUE

B OaHHOM KOHTeKCTe npuMeHeHus OYHKUMKM GetClientRect () nonsg left U top CTPYK-
Typbl RECT 6yayT paBHbl 0, @ nonst right U bottom 6yayT paBHbI LULMPUHE W BbICOTE KIU-
EHTCKOW 0bnacTu okHa.

I{MCGTCﬂ,OHHaKO,6OHeC IMPOCTOC PCHICHUC IJId OMPCACIICHUA KﬂHeHTCKOﬁ,O6ﬂaCTH OK-
Ha. Bocronb3yemcsi cooOlieHneM WM _STZE, KOTOPOE TeHEPUPYETCS CUCTEMOM IMPH CO3-
JaHHUU OKHa I10CJIE COO6HICHI/I$I WMﬁCREATE " IIPpU KAXKAOM U3MCHCHUU €TI0 Pa3MEpPOB:
case WM SIZE:
sx = LOWORD (1Param); //umpuHa OKHa
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sy = HIWORD (1lParam); //BhHCOTa OKHa

break;

1Param BO3BpAIa€T B MJIAJILIEM CJIOBE IIMPHUHY, & B CTAPIIEM CIIOBE — BBICOTY KIIUEHT-
CKOM oOiacTu okHa. Eciam Mbl onmieM JBe cTaTHYECKHE MEPEMEHHBIE LEJIOr0 TUMA sx
U sy, TO Bcerja OyJeM UMeTh TeKYIIYIO IIUPUHY H BHICOTY OKHA.

Tenepb y Hac nocTaTouHO WHPOPMALIUK, YTOOBI PACCMOTPETH MPOCTOHN MPHUMED, MPHUBE-
JeHHbIM Ha puc. 1.11, rae Mbl NOCTPOMIHN CETKY FOPU3OHTAIBHBIMU U BEPTUKAIbHBIMU
auHUAME ¢ 1raroM B 1/10 pa3mepa okHa, cM. jaucTHHT 1.6. [Ipuyem ceTka noyKHA miepe-
CTpauBAaThCs MPU U3MEHEHUH Pa3MEpPOB OKHA.

JluctuHr 1.6. PucoaHume cetku

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
int x, y;
static int sx, sy;
switch (message)
{
case WM SIZE:
sx = LOWORD (1lParam) ;
sy = HIWORD (lParam) ;
break;
case WM_PAINT:
hdc = BeginPaint (hWnd, &ps);
for (x = 0; x < sx; X += sx/10)
{
MoveToEx (hdec, x, 0, NULL);
LineTo (hdc, x, sy);
}
for (y = 0; y < sy; y += sy/10)
{
MoveToEx (hdc, 0, y, NULL);
LineTo (hdc, sx, vy);
}
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;
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M Grid Hi=1E

Fie Help

Puc. 1.11. MNMocTpoeHue ceTkn

PucoBaHune npssMoyronbHuka

HapucoBaTh npsMOyTOIbHHK MOKHO TIPY TTOMOIIHN (hyHKIIHH:
BOOL WINAPI Rectangle (HDC hdc, int x1, int yl, int x2, int y2);

rae (x1,yl) — KOOPAMHATHI JIEBOTO BEPXHETO YIia MPSIMOYTONbHUKA, & (x2,y2) — KO-
Op/IMHATHI MTPABOTO HIDKHETO yriia. [IpsMOyronsHUK 3aroHsIeTCsl TeKYIed KUCTBIO, M0-
ATOMY, €CJIH B TPEIBIAYyIeM npuMepe (cM. TMCTHHT 1.6) 1o6aBuTh B 00paboTUHK CO00-
HICHUS WM_PAINT CJIECIYIOUIYIO CTPOKY:

Rectangle (hdc, sx/4, sy/4, sx*3/4, sy*3/4);
MBI HOJ'Iy‘II/IM HpHMoyFOHLHI/IK B HOJIOBI/IHy OKHa, paCHOJ’IO)KeHHBIﬁ 110 HeHpr.

PucoBaHue annunca

OyHKIHS YIS 0TOOPAKEHUS JUIHIICA UMEET T€ Ke TapaMeTPhl, IOCKOJIbKY JJUIHIIC OTpe-
JIEIISIETCS] OTPAHUYUBAIOIIUM €TO MPSIMOYTOJIBHUKOM:

BOOL WINAPI Ellipse(HDC hdc, int x1, int yl, int x2, int y2);

BHYTPEHHSISI 00JIACTh TAKXKE 3aIlONHIETCSl TEKyIled KUCThIo. TakuM oOpa3oM, eciii Mbl
n00aBUM CTPOKY:

Ellipse (hdc, sx/3, sy/4, sx*2/3, sy*3/4);
TO TIOJIyYMM BHYTpPH NPSIMOYroJibHUKA unnc (puc. 1.12).

Il Rectangle !ﬂm

Fle Help

Puc. 1.12. NpAMOYronbHUK 1 3NAUNC B ¥4 OKHa



UHmepdgbelic Windows-rpunoxeHusi 33

PucoBaHue Touku

DYHKIUS SetPixel () MO3BOJIET BBIBECTH B OKHO OJHY TOYKY (ITHKCEN):

COLORREF WINAPI SetPixel (HDC hdc, int x, int y, COLORREF color);

I/ hdc — KOHTEKCT YCTPOMCTBA, (x,y) — KOOPAMHATHI TOYKH, color — IIBET TOYKH.

@DyHKIUS BO3BPALIACT MPEXHUN LBET TOYKHU B CIy4yae YCICIIHOTO 3aBEpUICHUS, H -1
IIpH OIIHOKE.

Tun COLORREF TPEICTABISET IIMHHOE IIETI0€ YHCIIO, TJIe TPU MIAAMINX OaifTa Koaupy-
10T COOTBETCTBEHHO KPACHbBIU, cunull, 3enenviti peta. Ctapmuit 6aiT Bcerna 0. Yucio-
BOE 3HauUeHHe OaiTa orpenensieT MHTEHCHBHOCTh KaX/I0TO IIBETa, a IBET TOYKH OIpejIe-
JACTCA CMCIIMBAHUEM TPEX 0a30BBIX OBCTOB. ,Z[J'I}I IMOJIY4YCHU HYKHOI'O0 LBE€Ta IIPOLIC
BCETr0 BOCITOJIb30BAThCS MPENONpeeieHHbIM B (haiiie wingdi.h MaKpOCOM RGB (), KOTO-
PpBbli OIIMCaH Kak:

#define RGB(r,qg,b)

( (COLORREF) ( ( (BYTE) (r) | ( (WORD) ( (BYTE) (g))<<8)) | (( (DWORD) (BYTE) (b)) <<16)))

HaanMep, €CJIM HaM HYKC€H 4YHCTO 3€JICHBIN IBCT, Mbl MOTJIA OBl OIpeaAcCInTb NMCPEMECH-
HYIO color Tak:

COLORREF color = RGB(0,255,0);

OTy QyHKIHMIO PEAKO UCHOIB3YIOT I PUCOBAHMSA, IOCKOIBKY TOUYKA B | MUKCEN BBITIIS-
JUT TOCTaTOYHO MEJKO.

C nomorplo yucTrHTa 1.7, HCNOIB3Ysl PACCMOTPEHHEIE BhIIIE TpaguyecKre MPUMHUTUBSL,
MOCTPOUM KapIHOHY, ypaBHEHHE KOTOPO B MOJISIPHBIX KOOPIUHATAX:

p=1-cos(p).

JNlucturr 1.7. NMoctpoeHue kapavonabl

#define USE MATH DEFINES
#include <cmath>
const int R = 100;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static int sx, sy;
int a, b, %, y; //3KpaHHEE KOOPOUHATE!
double angle; //dn3nUecKre KOOPIMHATEHI
switch (message)
{
case WM _SIZE:
sx = LOWORD (1Param); //lMpuHa OKHa
sy = HIWORD (1lParam); //BucoTa OKHa
break;
case WM _PAINT:
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hdc = BeginPaint (hWnd, &ps);
a = sx/2;

b = sy/2;

MoveToEx (hdc, 0, b,
LineTo (hdc, sx, b);
MoveToEx (hdc, a, 0, NULL);

LineTo (hdc, a, sy);

MoveToEx (hdc, a, b, NULL);

for (angle = 0.0; angle < 2*M PI; angle += 0.1)
{

NULL) ;

X

y
LineTo (hdc, x, vy);

a + R*(1 - cos(angle)) *cos (angle) ;

b - R*(1 - cos(angle)) *sin(angle);

}

EndPaint (hWnd, &ps);

break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0O;

Hawm HeoOxomuMm ¢aiin BKIIFOYSHUH cmath, TJE ONPEISICHBl OCHOBHBIC MAaTEMaTHYCCKHE
dyukuu. Jlns mocTyna K KOHCTaHTaM, 3aJlaHHBIM B 3ToM (aiiie, HeoOX0IuMO paspe-
IIUTh UX UCIIOJIb30BAaHUE, OTPECIIUB CUMBOJIMYECKYIO KOHCTAHTY:

#define USE MATH DEFINES

Teneps onmuceiBaeM 3KpaHHBIE KOOPJAWHATHI THIA int W (U3UYECKYIO KOOPJIWHATY THUIA
double. Pa3mepsl OKHA OMpeieNinM, Kak 0OBIYHO, B COOOIIEHUH WM_STZE.

B cooOmiennn WM _PAINT CTPOMM KOOPJIWHATHBIE OCH, yCTAHABIMBAEM TEKYIIYIO0 KOOPAH-
HaTy B LIEHTPE OKHA U B LIUKJIE CTpoUM GUrypy JIoMaHoii tuHue (puc. 1.13). B kauectse
MacImTaOHOTO MHOXHUTES HCTIOIB3YeM KOHCTAHTY R, paBHyIo 100.

M Cardioid [_ (O] ]

Hie Help

Puc. 1.13. Kapguonga
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O6paTI/ITe BHUMAHHE, YTO KOOPAHWHATBI x U y MBI OTCUHMTBIBAEM OT HEHTpPa OKHA, IPUIEM
JJI1 KOOPAWHATHI y BBIPAXKCHHUE 3alIMCaHO CO 3HAKOM MHHYC, IIOCKOJIBKY OCh Y B OKHE
HalpaBJICHa BHHU3.

31ech MBI BOCIONB30BATHCH TTOOOYHBIM 3 (ekToM (PyHKIIMU LineTo (), KOTOpas ycTa-
HAaBJIMBAET TEKYILIEW KOOPJIMHATOU KOHEYHYIO TOUKY JIMHUHU.

Co3pgaHue nepa

PaccMoTtpeB npeapiaynme npuMephbl, OTMETHM HX OOINMN HEIOCTaTOK: BCE MOCTPOSHUS
OpONU3BOAUIIUCH qepHoﬁ JIAHUER TOJ'IH.IPIHOﬁ B | nukcen — 910 nepo 1o yMmOJI4aHUro, KO-
TOpBIM n CTpOI/I.HI/ICL BCC JINHUU.

MO3KHO €cO31aTh 101b306aMeAbCKOE Nepo TIPU TIOMOIIU (GYHKIIMH CreatePen () :

HPEN WINAPI CreatePen (int style, int width, COLORREF color);

[TapameTp style ompeAeaseTcs MaKpOCOM U 3a7aeT THII IUHUH, CIIMCOK €r0 BO3MOKHBIX
3HAYEHU MpuBeieH B Tabn. 1.2.

Tabnuuya 1.2. Makpocsi, onpedensowue mun AuHUU

Makpoc Tun NnUHUKM
PS DASH

LLitpnxoBas nuHus (---)

PS_DASHDOT LtpuxnyHkTUpHast NuHMA (- . -)

PS_DASHDOTDOT LUTpnxnyHKTUPHAA NUHUA (-. . -)

PS_DOT ToyeyHas nuHuA (. . .)

PS_INSIDEFRAME CnnowHas nuHus BHYTPU obnactu

PS_NULL MpospayHoe nepo

PS_SOLID CnnowHasa nuHms

[Tapamerp width 3a1aeT IUPHUHY [€pa B JOTHYECKUX equHULAX. Eciu mupuHa nepa yc-
TaHoBJIeHa B 0, TO INHUM PUCYIOTCA B 1 MUKCEN, HE3aBUCUMO OT pEXMMa PUCOBAHUS.

TTPUMEYAHUE

1. Tlo ymonyaHuio ofHa formyeckasl eamHuLa paBHa ogHoOMY MNuKceny.
2. TlyHKTUPHbIE NNHUN PUCYHOTCS TOJIBKO MPU LUMPWUHE nepa B 1 Nor. eanHULY.

[Mapametp color 3amaer nBet nepa. Kak 3amaTh 1IBET MaKpOCOM RGB () MBI YXKe paccMmart-
puBaIy, HO Aayee, B Ta0J. 1.3, mpUBEIEM CIIMCOK "IUCTHIX IIBETOB".

TTPUMEYAHUNE

OTO AaHb Npownomy, Koraa nepy MOXHO OblNo NMPUCBOWTL TOMBKO YUCTLIA LBET, OOHAKO
pekoMeHayeTCst NPUAEPKMBATHECS 3TUX COrMnaLleHui.



36 asa 1

Tabnuya 1.3. 3Ha4yeHusi napamempoes makpoca RGB 0551 eeHepayuu Yucmeix ysemos

UseTt Red, Green, Blue
TeMHo-KpacHbIn 128, 0, O
CBeTrno-kpacHbIn 255, 0, 0
TeMHo-3eneHbIn 0, 128, 0
CBeTno-3eneHbiv 0, 255, 0
TeMHo-CuMHUI 0, 0, 128
CseTrno-cuHni 0, 0, 255
TeMHOo-XenTbln 128, 128, O
CBeTno-XenTbin 255, 255, 0
TeMHo-61pto30BbIN 0, 128, 128
CBeTno-6mpto30BbIf 0, 255, 255
TeMHo-cupeHeBbIf 128, 0, 128
CBeTrno-crpeHeBbIit 255, 0, 255
YepHbin 0, 0, O
TemHo-cepbi 128, 128, 128
CeeTno-cepbliin 192, 192, 192
Benbin 255, 255, 255

[Mocne co3nanus nepo BEIOUpAETCS KaK meKyljee ¢ TOMOIIBI0 (DYHKIIMU SelectObject () !
HGDIOBJ WINAPI SelectObject (HDC hdc, HGDIOBJ handle);

T7e YKa3bIBAIOTCS KOHTEKCT YCTPOWCTBA BBIBOJA W ECKPHUNTOpP co3gaHHoro mepa. Cos-
JaJUM CHUHEE Mepo TOMIIMHON 2 MUKcena sl IOCTPOEHUSI KOOPAUHATHBIX OCEH:

HPEN hpenl = CreatePen(PS SOLID, 2, RGB(0, 0, 255));
SelectObject (hdc, hpenl);

ITocie 3TOro HETPYMHO YOCAMTHCS, YTO JUHHUU JCHCTBUTEIBHO CTATM CHHUMH W B JIBa
pasa Toue.

TTPUMEYAHUNE

AKMUBHbIM MOXeT OblTb TOMbKO OOHO /1epo, BblbpaHHoe dyHKUMeRn SelectObject ()
B Ka4YeCTBe TeKyLLEero, Ui YepHoe Nepo No yMOos4YaHuio, ecrniv Takoi BbIGOp He caenaH.

MOKHO BOCIIOJIB30BaThCsl TOTOBBIME mepbsiMu Windows. B stom cityyae meckpuntop
Iepa MOoIy4uM IIPHU HOMOILIM (PYHKIIMU GetStockObject () :

HGDIOBJ WINAPI GetStockObject (int);
yKa3bIBasi B KaUe€CTBE NapaMeTpa COOTBETCTBYIOIYO KOHCTAHTY:

O BLACK PEN — 4epHOE 11epo;
O wWHITE PEN — Oeloe mepo;

0 NULL_PEN — IpO3pavyHOE Mepo.
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TMPUMEYAHNE

MockonbKy yHKUMA GetStockObject () MOXeET BO3BpallaTtb pas3nuyHble 0O6beKTbl, TO
ONs BO3BpaLLaeMoro 3HaveHunsi HeobxoouMO SBHO ykasblBaTb NpeobpasoBaHue Tuna, Ha-
npumep: HPEN hpen = (HPEN)GetStockObject (BLACK PEN) ;.

[lepen BBIXOIOM W3 MPOTpaMMBl BCE CO3JaHHBIE MEPbS HEOOXOOUMO yoarums (3a HC-
KJIFOYEHHEM CHCTEMHBIX), MIOCKOJIBbKY Ka)K0€ BHOBb CO3aHHOE MEPO 3aHUMAET OIpe/ie-
JICHHBIE PECYPCHI, KOTOPbIE aBTOMATHYECKH HE OCBOOOXKIAIOTCS IIPH TIEPEX0/ie Ha Ipyroe
riepo. CaenaTh 3TO HYy)KHO (YHKIHEH DeleteObject ():

BOOL WINAPI DeleteObject (HGDIOBJ handle) ;

Hanumem nmporpamMy BbIBoAa rpaduka CHHYCOHIIBI C YIETOM BO3MOXXHOCTU CO3JaBaTh
Y MEHSTB IIephsl B TIPOIIecce BBIBO/IA. BrIBeieM KOOpIMHATHBIC OCH CHHEW JIMHHEH TOJIIN-
HOH 2 nmuKcena, a KpUBYIO — CIUIOLIHOW KPACHOM JMHHUEU TOH K€ TONIIUHBL: B 3TOM CIIy-
yae Mbl MOKEM BBIOpATh IIar UKJIA 110 OCH X B 3 1 Oosiee nukcena. Bocronezyemcst TeMm,
410 (YHKLUUS LineTo () MEpEMEIIaeT TEKYIIyI0 MO3MIHUI0 B KoHel juHuu. Co3naHue
NepheB BBIHECEM OTICIBHO B COOOIIEHUE WM CREATE, a UX yJaJIeHHe — B WM_DESTROY,
cM. mucTrHT 1.8. PesynbraT paboThl TporpaMMBI IIpeicTaBieH Ha puc. 1.14.

Nuctuir 1.8. CuHycoupa

#define USE MATH DEFINES
#include <cmath>

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static int sx, sy;
static HPEN hpenl, hpen2;
int a, b, x scr, y scr; // OKpaHHBE KOOPIMHATEH
double x, h; // dnsuueckre KOOPIMHATEHI
switch (message)
{
case WM CREATE
hpenl = CreatePen(PS_SOLID, 2, RGB(0, 0, 255));
hpen2 = CreatePen(PS SOLID, 2, RGB(255, 0, 0));
break;
case WM SIZE:
sx = LOWORD (1Param); //llpuHa OKHA
sy = HIWORD (1lParam); //BricoTa OKHa
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
a = sx/2; / /KoopamHaTE

b = sy/2; //lUeHTpa OKHa
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SelectObject (hdc, hpenl) ; //CuHee mepo
MoveToEx (hdc, 0, b, NULL);
LineTo (hdc, sx, b);
MoveToEx (hdc, a, 0, NULL);
LineTo (hdc, a, sy);
MoveToEx (hdc, 0, b, NULL);
SelectObject (hdc, hpen?2) ; //KpacHoe mnepo
h = 3*M PI/a; //llar no ocu X
for (x = -M PI, x scr = 0; x <M PI; x += h)
{

x scr = (x + M _PI)*a/M PI;

y scr = b - b*sin(x);

LineTo (hdc, x scr, y scr);
}
EndPaint (hWnd, &ps);
break;

case WM DESTROY:

DeleteObject (hpenl) ;
DeleteObject (hpen?2) ;
PostQuitMessage (0) ;
break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

return 0O;

. sin _[olx]|
Fle Help

Puc. 1.14. BoiBoa rpadmka yHKUUN CMMOLLHOW NUHUEN

HacTtpouka rpacmyueckoro pexuma

Kak moxazan npeapiaymuii mpuMep, cTpouTh rpaduk GyHKUUH B TaKOW cHcTEMe KOop-
JVHAT JOBOJIEHO HEyN00HO. JleliCTBUTENBHO, HAM BCErZla HY>KHO IIOMHUTh, YTO CHCTEMA
KOOpJMHAT UMEET Havyajio B JIEBOM BEPXHEM yIJIy OKHA, a OCh Y HampasjieHa BHU3. Takas
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CHUCTeMa KOOpAHMHAT XOpOIa IJIs BBIBOJA TEKCTa, OJHAKO Tpaduku ObUIO OBl yIoOHEe
BBITIOJTHATH B IGKAPTOBOW CHCTEME KOOPAWHAT C HavyajoM B LieHTpe okHa. CucteMa mpo-
TpaMMHUPOBAHHS MTPEAOCTABISCT HAOOP (QYHKIMH, KOTOPHIE IMO3BOJISAT YCTAHOBUTH TaKylO
cucTeMy KoopauHaT. MOKHO 3a/aTh KakK JOTMYECKHE pa3Mephl OOJIACTH BHIBOAA, Tak
u ee (QHU3MYECKHE pa3Mephl, a TaKkKe HOBOEC HAYaJ0 KOOPAWHAT M HAINPaBJICHHE OCEH.
Ho BHauane paccMOTpuUM BO3MOKHBIE PEKUMBI OTOOpaKEeHUS rpaduKH.

Pexumbl otobpaxeHus

[lo ymonuanmio ycraHaBiuMBaeTcs rpad)M4ecKuil pexXuM MM _TEXT, NMPH KOTOPOM OJHA
Joruyeckasi €IMHUNA paBHa | SKpaHHOMY MHKCEILY. DTOT PEKUM OOBIYHO MCHOJB3YETCS
IUTS BBIBOJIA TEKCTA.

TTPUMEYAHNE

YcTaHoBKa pexuma 0ToGpaXKeHusl He MeHsIeT H pasMepa OKHa, HU paspeluarolei cnoco6b-
HOCTU, a NUWb M3MeHsieT cnocob npeoGpasoBaHKsl NOrMYECKUX KoopAMHAaT B 9KpaHHble
MUKCenbl.

Jis  yCTAaHOBKM  TEKYIIETO  peXuMa  OTOOpaKeHHs  UCHONb3yercs  (QyHKIus
SetMapMode () .

int WINAPI SetMapMode (HDC hdc, int mode) ;
I7ie mode ompenenser rpaguyeckuii pexkuM 1 MPUHUMAET OJHO U3 33J]aHHBIX 3HAYCHUH:

0O MM TEXT — OJIHa JIOTUYECKas eIMHUIIA paBHA | MHKCey;

0 MM LOMETRIC — OJHa JIoTW4ecKas equHuIa pasHa 0,1 Munmumerpa;

0O MM HIMETRIC — OJHa Jormueckas eaunauna pasra 0,01 mummumerpa;

0O MM LOENGLISH — OJHa Jorudeckas equHuna pasaa 0,01 mroiima;

0O MM HIENGLISH — oOnHa Jiornyeckas envnuna passa 0,001 mgroiima;

0O MM _TWIPS — OJIHa JIOTWYeCKasi euHuIa paBHa 1/12 touku npunrepa, 1/1440 moiima;
0O MM _ISOTROPIC — pEXUM OTOOpa)KEHHS JIOTHUYECKUX EJUHHUI[ C OJWHAKOBBIM Mac-

H_ITa6I/IpOBaHI/IeM 0 OCAM KOOpPAHHAT,

0O MM ANISOTROPIC — PEXHUM OTOOpaKEHUs JIOTHYECKHX EIUHMLl C Pa3IMYHBIM Mac-
mTaOMPOBAHUEM TI0 OCSM KOOPAHUHAT.

OnpepeneHune nornyecknx pa3mepoB okHa

[Ipu ncnonb30BaHUK PEKUMOB OTOOPaKEHHS MM _TSOTROPIC M MM_ANTSOTROPIC HEOOXO-
JTIUMO 3aJ1aTh Pa3Mephbl OKHA B JJIOTHYECKHUX KOOpAWHATaX. IMEHHO C 3TUMU JIOTHYECKUMHU
KOOPJAMHATAMH MBI OyZieM o0parmatbes K Tpad@uaecKuM QyHKITHSIM.

lTPUMEYAHUE
Mpn 3agaHnK NorM4yecknx pasMepoB OKHa Nydlle 3agaBaTb UX Kak MOXHO Onvxe K COOTHO-
LLEeHUI0 peanbHbIX pasMepoB OKHa, MHa4ye TOoJIlWMHaA BEePTUKallbHbIX N1 TOPU3OHTAlbHbIX NN-
HUN MOXET CYLLLECTBEHHO OTNMYaTbCS.

Jlornyeckue pa3MEpPbl OKHA OMMPEACTIAIOTCA (bYHKHHeﬁ SetWindowExXtEx ()

BOOL WINAPI SetWindowExtEx (HDC hdc, int x, int y, LPSIZE size);
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@OyHKIMS TPUHUMAET KOHTEKCT yCTPOMCTBA hdc M JIOTUYECKHE pa3Mephl x U y; BO3Bpa-
IIa€T HEHYJIEBOE 3HAUYEHUE IIPU YCIIEIIHOM 3aBeplleHuH. Ecnu nocienHum napameTpoM
Nepeaan aapec CTPYKTYphl SIZE, TaM OyAeT coxpaHeHa WHGOpMaLus O MpenblaylieM
pasMmepe OKHa, eciiv 3Ta HH(pOopMals He HY)KHa, YKa3bIBa€TCS NULL.

OnpepeneHne obnactu BbiBOAA

Jnst peskuMOB OTOOpaskeHHsI MM ISOTROPIC M MM ANISOTROPIC HEOOXOIMMO YyKa3aTh
Takke (PU3NIECKHA pa3Mep 00JIaCTH SKpaHa B MHKCENax. DTOT pa3Mep MOXKET OBITh KaK
MEHbIIIE, TaK 1 00JbIIe PaKTUIECKOTO pa3Mepa OKHA H ONIPEeIsieTCS BEI30BOM (DYHKIIUU
SetViewportExtEx () :

BOOL WINAPI SetViewportExtEx (HDC hdc, int x, int y, LPSIZE size);

Orta (yHKUMSA UMEeT Takol e HaOop mapamMeTpoB, YTO U MPEbIAyIIas, HO x U y B JIaH-
HOM clTy4ae ONpeJelisIoT PU3nUecKie pa3Mepbl 00J1acTH BHIBOJIA B ITUKCEIIAX.

TTPUMEYAHNE

3agaHue pasMmepa OKHa oTpuuaTesilbHbIM 4YMUCITIOM NPUBOAOUT K U3MEHEHUI0 HanpaBleHuda
OCU KoopAaunHar.

3apaHue Hauyana cucrTemMbl KoopguHat

OcTanock OIpeaACINTs HOBOC Ha4YaJl0 CUCTEMbI KOOpPJAUHAT. Ilo YMOJIYaHHUIKO HAa4Yajlo KO-
OopAuHaT, T. €. TOYKa ¢ KOOpANHATAMUA (0, 0), HaxXOAUTCs B JICBOM BCPXHEM YIJTY KIIMCHT-
cKoii 00macTi okHa. MBI MOXEM yCTaHOBUTH HA4aJI0 KOOPJIMHAT B JFO00H ToukKe 0bacTu
BBIBOJIA TIPY IOMOINHU (DYHKIINH SetViewportOrgEx () :

BOOL WINAPI SetViewportOrgEx (HDC hdc, int x, int y, LPPOINT point);

(DYHKLII/ISI MPUHUMACT KOHTCKCT yc’I‘pOﬁCTBa hdc, KOOpAMHATHI HOBOI'O HaYajia KOOpaAuHAT
(x,y) B 9KpaHHBIX KOOpJHHATAaX U yKa3aTellb HA CTPYKTYPY POINT il XpaHeHus "cra-
pOl"O" Ha4yajla KOopaAuHAT, WJIKW NULL, TOrAa NpeAblAylIce Ha4Yallo KOOpAUHAT HE COXpa-
HACTCA.

i teMOHCTpaluy MOCASAHUX PACCMOTPEHHBIX (DYHKIIMH BBIBEIEM B OJHOM OKHE JBa
rpaduka: CHHyCOUAY M BOCBMIJICTIECKOBYIO po3y (puc. 1.15), cM. nmuctunr 1.9.

[ ] rpacmea !Em I
File Help

N\ S\
“IN~

Puc. 1.15. [1ga rpadmka B OGHOM OKHe
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VY paccmarpuBaemMoii GYHKIHA sin (x) apryMEHT x MEHSETCS B AWAIa3oHe [—T; 7], a ca-
Ma (YHKUUS TpUHUMaeT 3HaueHus B auanazone [—1; 1]. Ecam Obl MBI 3a1anu Joruye-
CKHW pazMep OkHa [6.28; 2], TO BpsAI J1 MBI TOJXYYHIN OBl B OKHE BBEIBOJIA YTO-THOO pa-
3ymHoe. [loaTomMy BBeZieM MacIITaOHBIM MHOXKUTENb U 3aaiuM pazMmep Tak: [628; 400],
T. €. YMHOXHM X-KoopauHaty Ha 100, a y-koopaunary Ha 200.

Bropas ¢urypa — BochMuIIEneCTKOBas po3a, B MOMSPHBIX KOOPAMHATAX:
p =asin(4o).

[TocTpoum ee, CABMHYB HAYaJIO CHCTEMbI KOOPJAMHAT IO OCH X, ¥ UCIIOJIb3yeM MacIlTal-
HBIA MHOXUTEIE 200.

Ecnu cpaBHUTH rpaduyeckue MOCTPOCHHUS, PUBEACHHBIE B JucTUHrEe 1.9, ¢ mpensiaymei
3a7a4ell, MOYKHO YOEUTBCS, YTO BEIYUCIICHHS YIPOCTHIINCH U CTaJH O0Jiee HATJISTHBIMH.

NuctuHr 1.9. BoiBoa rpacdmkoB B NoKaribHOM cUcTemMe KoopauHat

#define USE MATH DEFINES
#include <cmath>

const int WIDTH = 314;
const int HEIGHT = 200;
const double K = 4.0;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

PAINTSTRUCT ps;

HDC hdc;

static int sx, sy;

static HPEN hpenl, hpen2;

int x scr, y scr; //DKpaHHbE KOOPIVHATEL

double x; //®usudecKe KOOPIMHATEL

switch (message)

{

case WM _CREATE: //Co3paem mnepbs
hpenl = CreatePen(PS SOLID,4,RGB(0, 0, 255));
hpen2 = CreatePen (PS_SOLID,4,RGB (255, 0, 0));
break;

case WM _SIZE: //OnpenenseMm Ou3MdUecKMe pasMepPE OKHa
sx = LOWORD (1Param) ;
sy = HIWORD (1lParam) ;
break;

case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
//YCTaHOBKa pexyMa
SetMapMode (hdc, MM ANISOTROPIC) ;

//YCTaHOBKa JIOTMUYECKMX Pa3MEPOB BEIBOLA, OChH Yy HalpaBJleHa BBEPX
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SetWindowExtEx (hdc, 2*WIDTH, -2*HEIGHT, NULL);

//YCcTaHoBKa OUBMUECKMX PA3MEPOB HA YeTBEPTH OKHA
SetViewportExtEx (hdc, sx/2, sy/2, NULL);

// YcTaHOBKa Hadajla KOOPIMHAT

SetViewportOrgEx (hdc, sx/4, sy/4, NULL);

SelectObject (hdc, hpenl) ; //CuHee mepo

MoveToEx (hdc, -WIDTH, O, NULL); //PUcCyeM KOOPOMHATHEE OCH
LineTo (hdc, WIDTH, O);

MoveToEx (hdc, 0, HEIGHT, NULL);

LineTo (hdc, 0, -HEIGHT);

SelectObject (hdc, hpen2); //KpacHoe mnepo
MoveToEx (hdc, -WIDTH, 0, NULL);
for (x = -M PI, x scr = -WIDTH; x < M PI; x += 0.03, x scr += 3)

{
y scr = HEIGHT*sin (x);
LineTo (hdc, x scr, y scr);
}
// TlepeHoC Hauvasia KOOPIMHAT
SetViewportOrgEx (hdc, sx*3/4, sy/4, NULL);
SelectObject (hdc, GetStockObject (BLACK PEN)); //UYepHOoe mnepo
MoveToEx (hdc, -WIDTH, O, NULL); //PUCyeM KOOPAMHATHEE OCH
LineTo (hdc, WIDTH, O);
MoveToEx (hdc, 0, HEIGHT, NULL);
LineTo (hde, 0, -HEIGHT);
SelectObject (hdc, hpenl); //Cutee nepo
MoveToEx (hdc, 0, 0, NULL); //Tekymass TOUKa B Hauvajle KOOPIMHAT
for (double angle = 0.0; angle < 2*M PI; angle += 0.02)
{
x scr = HEIGHT*sin (K*angle) *cos (angle);
y _scr = HEIGHT*sin(K*angle) *sin(angle);
LineTo (hdc, x scr, y scr);
}
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteObject (hpenl) ;
DeleteObject (hpen?2) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;
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KoHTekcT ycTpolicTBa BBIBOJA XpaHUT MH(POPMAIMIO ISl TPe0Opa30BaHMs JIOTHIECKUX
KOOPJMHAT B KOOPAWHATHI YCTPOUCTBA ((pU3NIECKHIE KOOPIAMHATHI):

_ (usnyeckuii pazmep 00J1aCTH BBIBOJIA 110 OCHU X

Xq)mzx KX+X0' KX

nor o |
JIOTHYECKHI pa3Mep 00J1aCTH BBIBOIA 110 OCH X

_ (usuyeckuii pasmMep 001aCTH BBIBOJA 110 OCH Y

chm = Ynor'Ky+Y0’ Ky o
JIOTUYECKUU pasMep 06HaCTI/I BbIBOJ1Aa IT1O OCHU y

PaccmoTpenHsle Boilie (YHKIMK U3MEHSAIOT 3HaUeHUE MacITaOHbIX Koddduimentos K;,
Ky n Hagana koopauHat (Xo,Yo). st oTHX neneit XxBaTuino Obl M 0OJHON (QYHKIUH, HO TaK
YK CIIOYKHUIIOCE.

U3 stHX GOpMya HOIHKHO OBITH SICHO, Y€M OTJIMYACTCS PEXKHUM MM ANISOTROPIC OT
MM ISOTROPIC. B pexume MM ISOTROPIC MacmTaOHBIN KO3(QUIMEHT OIMHAKOB IS
obeunx oceil.

Co3paHue Kuctum

Kucthb ncnonb3yercst a1 3amojiHeHus ()OHa OKHA MJIM 3aMKHYTOH 00JIaCTH BHYTPH OKHA.
B kaxxaplii MOMEHT BPEMEHHM aKTHBHOM MOXET OBITh JIMIIb OJHA KHCTh JINOO CO3IaHHAas
I0JIb30BATEIIEM, JIN0OO KUCTh [0 YMOJIYaHHIO, 3apETUCTPUPOBAHHAS B Kilacce OkHA. KucTh
MO>KET OBITh CIUIOITHON WJIH IITPUXOBOM.

CronrHasi KUCTh CO34a€TCsl IPY MOMOIIH (DYHKINH CreateSolidBrush () :

HBRUSH CreateSolidBrush (COLORREF color);

1 yCTaHABIHUBAETCS PYHKITUEH SelectObject (), HAIIPUMEDP:

HBRUSH hbrush = CreateSolidBrush (RGB (255, 255, 0));

SelectObject (hdc, hbrush);

[ITpuxoBast KUCTH co3AaeTcs QYHKIMEH CreateHatchBrush () :

HBRUSH CreateHatchBrush (int nIndex, COLORREF color);

ri€ MEepBbI MapaMeTp nIndex ONPEAEISIET TUI IITPUXOBKHM U MOXKET IPUHHMMATh Cle-
JyIOLIUE 3HAYCHMS:

0 HS BDIAGONAL — CJIEBA HaIllPpaBO U CHU3Y BBEPX;

a HS CROSS — T'OpU30OHTAJIbHAA U BEPTUKAJIbHASA IITPUXOBKA,
HS_DIAGCROSS — IOJ YTJIOM B 45 rpanycos;
HS_FDIAGONAL — CJIeBa HaIllpaBO U CBEPXY BHU3;

HS HORIZONTAL — I'OpHU3O0HTAaJIbHasA IITPUXOBKA,

auaaa

HS VERTICAL — B€pTHKaJIbHAasA NITPUXOBKA.

Btopoil mapameTp — LBET JUHUU IITPUXOBKU. BOT Tak MOKHO CO34aTh HITPUXOBYIO
KHCTh TEMHO-3€JICHOI'O IIBETA:

HBRUSH hbrush = CreateHatchBrush (HS CROSS, RGB(0, 128, 0));
SelectObject (hdc, hbrush) ;

Kucts MoxkeT ObITh ynaneHa (yHKIHEH DeleteObject ().
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TMPUMEYAHNE

Henb3sa yganaTtb TeKyLLylo KUCTb, NO3TOMY Nepes yaaneHueM ee HykHo ocBoboauTb 3apa-
HMEM HOBOW TEKyLLeA KUCTU, B KA4EeCTBE KOTOPOM MOXHO MCMOMb30BaTh OOHY U3 CUCTEMHbIX
Kncren.

Hmeercss HAOOp CHUCTEMHBIX KHCTEH, KOTOpPBIE MOTYT OBITh MOJY4eHBI (YHKIUCH
GetStockObject (), UX HAECHTU(QHUKATOPBHIL:

0 BLACK BRUSH — 4Y€pHas KHCTb;

0 DKGRAY BRUSH — TEMHO-CEpas KHCTb;
O GRAY BRUSH — cepasi KUCTb;

0 LTGRAY BRUSH — CBETJIO-CEpasi KUCTb;
O NULL BRUSH — HyJIEBas KUCTb;

O WHITE BRUSH — Oemasi KUCTb.

TMMPUMEYAHUE
CuUcTeMHble KACTU He HY>XHO yaandaTb Npu 3aBepLueHUn pa60TbI.

Ilocne Bcero BBILMIEU3IOKEHHOIO IPEICTABUM IIPOCTYIO TECTOBYIO IporpaMmy (Juc-
T 1.10), KOTOpasi MOKa3bIBaeT 3aloiHEeHHEe IpaduIeCKuX OOBEKTOB CIUIOIIHOM M INTpPU-
XOBBIMHU KUCTSIMH.

Nuctnrr 1.10. Tect ANA feMoOHCTpaLUun KucTen

HBRUSH hbrush, h brush[6];
TCHAR *str = _ T ("cnomHoe 3anosiHeHne") ;
TCHAR *hstr[] = { T("HS BDIAGONAL - cjieBa HampaBO M CHU3Yy BBepx"),
_T("HS CROSS - ropmM3OHTajlbHas M BepTMKajibHas mTpuxoeka"),
_T("HS DIAGCROSS - mom yryiom B 45 rpamycos"),
_T("HS FDIAGONAL - cjieBa HampaBO U CBEPXY BHU3Z") ,
T ("HS HORIZONTAL - TOpPM30OHTAJIbHASA mTpuxoBxra") ,
T ("HS VERTICAL - BepTUKaJbHAaA mTpuxosxa") };

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM 1Pa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
int 1i;
int nIndex[] = {HS BDIAGONAL, HS CROSS, HS DIAGCROSS, HS FDIAGONAL,
HS HORIZONTAL, HS VERTICAL};
switch (message)
{
case WM _CREATE
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hbrush = CreateSolidBrush (RGB (255, 255, 0));
for (1 = 0; 1 < 6; 1i++)
h brush[i] = CreateHatchBrush(nIndex[i], RGB(0, 128, 0));
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
SelectObject (hdc, hbrush);
Ellipse(hdc, 1, 1, 40, 40);
TextOut (hdc, 50, 11, str, tcsclen(str));
for (i = 0; i < 6; i++)
{
SelectObject (hdc, h brush[i]);
Rectangle (hdc, 1, 41+i*40, 40, 80+i*40);
TextOut (hdc, 50, 51+i*40, hstr[i], tcsclen(hstr[i]));
}
EndPaint (hWnd, &ps);
break;
case WM _DESTROY
DeleteObject (hbrush) ;
for (i = 0; 1 < 6; i++) DeleteObject (h brush[i]);
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Il Brush [_ O] x] I

File Help

O CNNoWHoe 3anoaHeHHe

HS_BDIAGONAL - cneBa Hanpaeo U CHH3Y BBepX
HS_CROSS - ropM20HTaNbGHAA M BepTHKANBHAA WTPHXOBKA
HS_DIAGCROSS - noA yrnom B 45 rpaaycos
HS_FDIAGONAL - cnepa-Hanpaeo U CBepxy BHU3

HS_HORIZONTAL - ropH3oHTanbHaa WTPUXOBKA

HS_VERTICAL - BepTHKanNbHAA WITPHUXOBKA

Puc. 1.16. 3anonHeHne pa3nuyHbIMK KUCTAMUA
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31ech Mbl ONIPEENIMIN JECKPUITOPHI KUCTEH 1 TEKCTOBBIE CTPOKU Ha I100aIbHOM YPOB-
HE, IPUYEeM ONpPENEIUIN UX B BUIEC MAaCCHBOB, YTO IO3BOJIMJIO OPraHU30BaTh LUK IS
riepedopa BceX 6 MTPUXOBBIX KHCTEH.

B pesynbTaTe paboThl IporpaMmbl IOIYYHUM OKHO, W300pakeHHOe Ha puc. 1.16.

npﬂMoerHbHMKM, PErMoHbl U NyTn

I'pacdmueckas 6ubnmuoreka untepdeiica GDI (Graphic Device Interface) umeer 6ombioit
HabOp QyHKIWMA, paboTaronux ¢ peeuonamu (regions) u nymsamu (paths). Otu dyHxmN
obuti BBenieHbl B WIindows NT u CyIiecTBeHHO yay4IIaloT BO3MOXKHOCTH TpadUuecKux
noctpoenuii. Takxke ObUTH 10OABICHBI PYHKIUU 151 paOOTHI C IPSMOYTOJIbHUKAMH.

MpaMoyronbHUKN

[MpsimoyroneHuKH (rectangles) mupoko UCoNb3yTCs B TpadHKe, OITOMY HPEICTABIIS-
eT uHTepec Habop GYHKUUH U1 MAaHUIYISLUN ¢ HUMU:
0 BOOL WINAPI CopyRect (LPRECT lprcDst, CONST RECT *lprcSrc);

DyHKIUS KONUPYET OJHUH MPSAMOYTOJBHUK B IPYTOM.
0 BOOL EqualRect(CONST RECT *lprcl,CONST RECT *lprc2);

DyHKIUS ONPEIEISIET, PABHBI JIA JBA IPSIMOYIOJIbHUKA, CPABHUBAsI X KOOPAUHATHL.
J BOOL InflateRect (LPRECT lprc, int dx, int dy);

OyHKIMS YBEINYUBACT WM YMEHBIIAET IIUPUHY U BBICOTY YKa3aHHOTO MPSIMOYTOJIb-
HUKA.

O int WINAPI FillRect (HDC hDC, CONST RECT *1lprc, HBRUSH hbr);
DYHKIHA 3aMI0JTHAET NPSIMOYTOIBHHUK KUCTBIO hbr.

O int WINAPI FrameRect (HDC hDC, CONST RECT *lprc, HBRUSH hbr);
@YHKIHA PUCYET KOHTYpP MPSAMOYTONBHHUKA KUCTBIO hbr.

0 BOOL WINAPI IntersectRect (LPRECT lprcDst, CONST RECT *lprcSrcl, CONST
RECT *lprcSrc2);

chHKIII/ISI BBIITOJIHSACT HepecequI/Ie ABYX HpSIMoyI‘OJIBHI/IKOB.
0 BOOL WINAPI InvertRect (HDC hDC, CONST RECT *lprc);

BeInonHseTcs MOOUTOBAst HHBEPCHS [IBETA MPSIMOYTOJIbHUKA.
0 BOOL WINAPI IsRectEmpty(CONST RECT *lprc);

OcyIecTBIETCS ONPEeICHUE, SIBISICTCS JIK MIPSIMOYTOIBHUK ITYCTBIM?
0 BOOL WINAPI OffsetRect (LPRECT lprc, int dx, int dy);

Brimonnsercs IICPEMCIICHHUC KOOPAUHAT NPAMOYIOJJbHHKA HA dx u dy.
O BOOL WINAPI PtInRect (CONST RECT *lprc, POINT pt);

Onpenenenne, COAEPKUTCS JIM TOYKA pt BHYTPH MPSIMOYTOIFHUKA * 1prc.
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(0 BOOL WINAPI SetRect (LPRECT lprc, int xLeft, int yTop, int xRight,int
yBottom) ;

3anaHue Nojel CTPYKTYphl IPSMOYTOJIbHHKA.
0 BOOL WINAPI SetRectEmpty (LPRECT lprc);
YcraHoBKa I0JIeH CTPYKTYPhI IPSAMOYTOJIbHUKA B HOJIb.

O BoOL SubtractRect(LPRECT lprcDst, CONST RECT *1lprcSrcl, CONST RECT
*1lprcSrc2) ;

OyHKIUSA OIPENEIAeT KOOPAUHATHI IIPSIMOYTOJIbHUKA, BBIYUTASL OJJUH IIPSIMOYTOJIBHUK
U3 IpYyroro.

0 BOOL WINAPI UnionRect (LPRECT lprcDst, CONST RECT *lprcSrcl, CONST RECT
*1lprcSrc?2);

OC}’H.I@CTBJIGHI/IG OG’BG,I[I/IHGHI/UI ABYX NPAMOYT'OJIbHUKOB.

[IpssMOYTOJIBHUKHY yIOOHBI TEM, YTO OHH PUCYIOTCSI KUCTBIO, KOTOPYIO HET HEOOXOIUMO-
CTH YCTaHaBIIMBATh B KaUE€CTBE TEKYIIEH.

PervoHsbl

Pecuon — 310 001MaCTH OKpaHa, MMpeACTaBIAOMIAag coboit KOMGI/IHaHI/IIO npAMOYTOJIbHU-
KOB, ITIOJIMT'OHOB U 3JIJIMIICOB. Pernonsl MOXHO HMCIIOIB30BaTh JJIs1 3aJIMBKU CJIOXKHBIX (1)1/1-
Typ, a TaKKC U1 YCTAHOBKH obmacTu OTCCUCHUsI, T. €. obmacTu BbIBO/JA.

[IpocTeiinme pernoHb — MPSAMOYTOIBHBINA U AIDTAIITHYECKUI — CO3AAI0TCS PYHKIHSIMU:
HRGN WINAPI CreateRectRgn(int x1, int yl, int x2, int y2);

HRGN WINAPI CreateRectRgnIndirect (CONST RECT *lprect);

HRGN WINAPI CreateEllipticRgn(int x1, int yl, int x2, int y2);

HRGN WINAPI CreateEllipticRgnIndirect (CONST RECT *lprect);

(DyHKLII/II/I BO3BpallatOT ACCKPUIITOP CO3JaHHOTO PETHOHA.

[lo 3aBepuieHnn pabOTHI PETHOH AOJKEH OBITH ylaleH (QYHKIHEH DeleteObject ().

W3 mHOXECTBa (bYHKLII/If/’I, pa60Tannmx C peruoHamMu, paCCMOTPHUM JIMIIb HCCKOJIBKO:

O int WINAPI CombineRgn (HRGN hrgnDst,HRGN hrgnSrcl,HRGN hrgnSrc2, int iMode) ;

OyHKIMSA O0bEOUHSAET ABa PErHMOHA hrgnSrcl W hrgnSrc2, pe3yldbTaT MOMELIAeT
B hrgnDst. Bce Tpu pernoHa qomKHBI OBITh IEHCTBUTEIHHBI.

[TapameTp iMode ompenaemnseT, Kak 00beTUHSIIOTCS 2 PerHoHa!

iMode HoBbi pernoH

RGN_AND Ob6nacTb nepeceveHns ABYX UCXOAHbLIX PErMOHOB

RGN_OR O6beaviHeHne ABYX MCXOOHbLIX PErMOHOB

RGN_XOR Ob6beavHeHne OBYX MCXOOHbBIX PEMMOHOB 3a UCKIYeHnem obnactu ne-
peceveHus

RGN_DIFF YacTb peroHa hrgnSrcl, He BXogsulasa B permoH hrgnSrc?2

RGN_COPY Konwusa pervoHa hrgnsrcl
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0 BOOL WINAPI FillRgn (HDC hdc, HRGN hrgn, HBRUSH hbr);
OyHKIHSA 3aKpaluBaeT 00JacTh hrgn KUCTBIO hbr.

O BOOL WINAPI PaintRgn (HDC hdc, HRGN hrgn);
OyHKIHA 3aKpaluBaeT 00JacTh hrgn TEKYIIEH KHCTHIO.

O int WINAPI OffsetRgn (HRGN hrgn, int dx, int dy);
OYHKIUS CMEUIAET PETHOH hrgn Ha dx U dy.

O BOOL WINAPI PtInRegion (HRGN hrgn, int x, int y);
OYHKIHSA OTPEAEIAET, BXOIUT JIK TOYKA (x, y) B PETHOH hrgn?

O BooL RectInRegion (HRGN hrgn, CONST RECT *lprc);

q)yHKLII/ISI OMpeaAciadacT, JICKUT JIN Kakag-mu0o 4acTh YKa3aHHOT'O MPAMOYTOJIbHHKA
B IIpeJieNIax TPaHUL] PETUOHA.
O int WINAPI SetPolyFillMode (HDC hdc, int mode) ;
OyHKIMS yCTaHABIMBACT PEXKUM 3aKpallliBaHHs NepeKpbiBatommxcs obnacreit. [Ipu
3HAYCHUU IMapaMeTpa mode — ALTERNATE NEPCKPBIBAIOIINCCAH o0Onactu He 3aKpaimn-
BAalOTCs, €CJIU )K€ 3HAYCHHE ITapaMeTpa WINDING — OyJeT 3aKpaiieHa Best purypa.
PaccmoTtpum mpuMep TpaduyuecKoro MmocTpoeHHs C WCIONb30BaHHEM PETHOHOB (JIMC-

tuHr 1.11). @urypy, msodpaxenHyo Ha puc. 1.17, 0e3 HCHONb30BaHUS PETHOHOB IO-
CTPOUTH OBIJIO OBI CIIOKHO.

I Region | [O] ] I
Fie Help

ﬁ
<P
L—.‘

Puc. 1.17. NpocTas rpaduka ¢ UcnonbL3oBaHMeM permoHoB

JNnctnur 1.11. Ucnonb3oBaHne perMoHOB Ans rpachmyecknx NoCTpPoeHUn

RECT pRect = {-100, -100, 100, 100};
RECT pEllips = {-120, -80, 120, 80};
RECT pSm = {-60, -40, 60, 40};

const int WIDTH = 400;
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{
PAINTSTRUCT ps;
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HDC hdc;

static int sx, sy;

HRGN hRgnEllipse;

HRGN hRgn;

static HBRUSH hBrush;

switch (message)

{

case WM _SIZE:
sx = LOWORD (1lParam) ;
sy = HIWORD (1lParam) ;
break;

case WM CREATE:
hBrush = CreateSolidBrush (RGB(0, 0, 255));
break;

case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
SetMapMode (hdc, MM ANISOTROPIC) ;
SetWindowExtEx (hde, WIDTH, - WIDTH, NULL);
SetViewportExtEx (hdc, sx, sy, NULL);
SetViewportOrgEx (hdc, sx/2, sy/2, NULL);
hRgn = CreateRectRgnIndirect (&pRect) ;
hRgnEllipse = CreateEllipticRgnIndirect (&pEllips);
CombineRgn (hRgn, hRgn, hRgnEllipse, RGN DIFF);
DeleteObject (hRgnEllipse) ;
hRgnEllipse = CreateEllipticRgnIndirect (&pSm) ;
CombineRgn (hRgn, hRgn, hRgnEllipse, RGN OR);
DeleteObject (hRgnEllipse) ;
FillRgn (hdc, hRgn, hBrush);
DeleteObject (hRgn) ;
EndPaint (hWnd, &ps);
break;

case WM DESTROY: PostQuitMessage (0); break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;

OnumreM B mporpaMMe TEepeMeHHbIe THIAa RECT JUIA 33/IaHUs KOOPIAMHAT MPSMOYTOIb-
HUKA W JIByX JJUIUICOB. B cOOOIIEHNN WM PAINT YCTAaHOBUM JIOTHUECKYIO CHCTEMY KO-
opaunat pasmepoM 400x400 ¢ HayasoM B HieHTpe okHA. CTPOMM HPSIMOYTOJIbHBINA Peru-
OH hRgn U JUIMINTUYECKUI hRgnE11ipse, TOCIE YeTr0 OObEAMHICM UX:

CombineRgn (hRgn, hRgn, hRgnEllipse, RGN DIFF);
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Pexxum RGN DIFF oOecneduT "BeMUTaHHE" OOJNACTH IUIMNTHYECKOTO PErHoHa W3 TIps-
MOYTOJIbHOTrO. Tenepb CTpOUM elle OJUH AIUIUNTUYECKUI perruoH U "ckiaasiBaeM’ ero
C MPEeIbIYIINM PETHOHOM.

OTo0pakaeM MOIy4YeHHYIO (QUTypy, 3aKpaIlinBasi €¢ CHHEH KHCTHIO:
FillRgn (hdc, hRgn, hBrush);

He 336I)IB36M, AJ11 DKOHOMUMU MMaMATH, YAAJINUTh PEruOHbI, KaK TOJIBKO HaI[06HOCTI) B HUX
OTIagacrt.

Mytun
Ilymb — 310 HAOOP MPSAMBIX JIMHUH U KPUBBIX. ETO MOXHO TIPUMEHSTH JUIsl TparuecKux

HOCTpOGHHﬁ, a TaK)K€ KOHBEPTUPOBATE B PCTUOH U UCIIOJIB30BATH AJIA OTCCUCHHA.

PaccmoTpum mpumep ucmonb30BaHUs MyTel Ui rpaduku (TuctuHr 1.12), BOT HEKOTO-
pBIe U3 HEOOXOAUMBIX (PYHKIIHIA:

0 HDC WINAPI BeginPath (HDC hdc) ;

OTKpBIBaeT MyTh, TENEph Ipaduueckie GyHKIUHA B OKHO HUYETO HE BBIBOIST, & CTPO-
ST MYTb.

0 #DC WINAPI CloseFigure (HDC hdc) ;
3akpbIBacT OTKPHITYIO QUTYpPY B yTH. 3aMBIKA€T MEPBYIO U MOCIICTHIOI TOYKH.
O HDC WINAPI EndPath (HDC hdc);
3aKkpbIBaeT MyTh U IOMEIIAET €r0 B KOHTEKCT yCTPONUCTBA.
O HDC WINAPI FillPath (HDC hdc);
3aKkpammBaeT TeKyIIeH KUCThI0 00J1aCTh, OTPAHMYEHHYIO ITyTEM.
0 HRGN WINAPI PathToRegion (HDC hdc);
[Ipeo6pasyeT myTh B 00671aCTh, BO3BpAILIAET €€ JECKPHUIITOP.
O HDC WINAPI StrokePath (HDC hdc);
OOBOIUT MyTh TEKYIIUM HIEPOM.

[MocTponM 3akpalieHHYI0 KpacHbIM IBeTOM 3Be3ay (puc. 1.18), o0Boas ee KOHTYpHI
10 5 BEpIIMHAM.

Il Star M= E3 I
Fie Help

Puc. 1.18. 3Be3na
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MaccuB BepIIUH OMUIIEM Ha TII00ATLHOM YPOBHE, YKa3biBas KOOPAWHATHI Yepe3 OJHY,
4TOOBI COOJIIOATh MOPSIOK €€ MOCTpoeHHs. KUCTh KpacHOTO I[BeTa CO3MaJUM MpPH OT-
KPBITHH OKHA. Bce MOCTpOCHHUS OCYIIECTBUM B COOOIIEHUH WM _PATNT, TJI€ JJIsl IPOCTOTHI
neperieM B JIOKAJIBHYIO CHCTEMY KOOpPJMHAT C HavajoM B IICHTPE OKHA, pa3Mepbl OKHA
sagaguM 400x300.

OTtkpoeM myTh QyHKIHEH BeginPath (). [locie saToro rpadudeckrne QyHKIIMN HE BBIBO-
IST B OKHO, a CTPOST MyTh. B Hamem ciyudae oOBeneM KOHTYp (pyHKIHMEH Polyline ().
@yHKIUA CloseFigure () 3aMBIKaeT QUTYpY, EndPath () — 3aKpBIBAET ITyTh.

BriOupaem kpacHyr0 KHCTh B KauecTBE TEKyLIEH M 3aKpallnBaeM 00JacTb, OrpaHUYCH-
HYIO ITyTeM, QYHKIUeH FillPath (). OHAKO €CIM TaK CIeNaTh, IEHTPAIbHAS YacTh QU-
TYpbl 3aKpaiieHa He OyAeT, HOCKOJIbKY HO-yMOJTYaHHIO YCTaHABIMBACTCS ALTERNATE pe-
UM 3aKpacku. MOKHO U3MEHHUTh PEXKHM, BbI3BaB MPEIBAPUTENBHO (DYHKIINIO:
SetPolyFillMode (hdc, WINDING) ;

Teneps ¢urypa mocTpouTcs NIpaBUIbHO, cM. JTUCTUHT 1.12 u puc. 1.18.

Nuctunr 1.12. M'padmyeckne NoCTpoeHUsi C UCNONb3OBaHUEM NyTeN

POINT pt[5] = { {0,100}, {-59,-81}, {95,31}, {-95,31}, {59,-81} };
const int WIDTH = 400;
const int HEIGHT = 300;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM 1Pa-
ram)

{

PAINTSTRUCT ps;

HDC hdc;

static int sx, sy;

static HBRUSH hBrush;

HRGN hRgn;

switch (message)

{

case WM CREATE:
hBrush = CreateSolidBrush (RGB (255, 0, 0));
break;

case WM _SIZE:
sx = LOWORD (1Param) ;
sy = HIWORD (1lParam) ;
break;

case WM _PAINT:
hdc = BeginPaint (hWnd, &ps):;
SetMapMode (hdc, MM ANISOTROPIC) ;
SetWindowExtEx (hdc, WIDTH, -HEIGHT , NULL);
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SetViewportExtEx (hdc, sx, sy, NULL);

SetViewportOrgEx (hdc, sx/2, sy/2, NULL);

BeginPath (hdc) ;

Polyline (hdc, pt, 5);

CloseFigure (hdc) ;

EndPath (hdc) ;

SelectObject (hdc, hBrush);

SetPolyFillMode (hdc, WINDING) ;

FillPath (hdc) ;

EndPaint (hWnd, &ps);

break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

O6nacTtu oTceYyeHus

MsI yxe UMenu Aeio ¢ "HeAeCTBUTENbHBIM IPSIMOYTOJIBHIUKOM', KOTOPBIN MpeCTaBIIs-
eT co0oil mpocTedmuil ciaydail "pernoHa oTcedeHus", TOCKOIbKY OOHOBISIETCS TOJBKO
o0jacTh, OrpaHWYeHHAs yYKa3aHHBIM MPSMOYTOJIHHUKOM, BECh OCTAJLHOW BBIBOJ| WTHO-
pupyercs. [na ynpaBiieHUs] HEACHCTBUTENBHBIM IMPSIMOYTOJILHUKOM umeercs: 3 (yHK-
017078

BOOL WINAPI InvalidateRect (HWND hWnd, CONST RECT *1pRect, BOOL bErase) ;

BOOL WINAPI ValidateRect (HWND hwWnd, CONST RECT *lpRect);

BOOL WINAPI GetUpdateRect (HWND hWnd, LPRECT lpRect, BOOL bErase);

IlepBas u3 HuUX OOBSABIAET "HEACHCTBUTENBHBIA MPSIMOYTOJBHUK'", BTOpas MO3BOJIMT
OOBSABUTH MPSIMOYTOJBHUK "NEHCTBUTENBHBIM", T. €. UCKIIOYUTH €T0 M3 PETHOHA OTCede-
Hus. TpeTest GYHKUMS MO3BOJIUT IMOJYYUTh KOOPIMHATHL "HEAEHCTBUTEIHHOTO MPSIMO-
yroJbHUKa".

Ecnu sxe 00acTh BBIBOIA UMeEET O0JIee CIIOKHBIA BHJ, MOXHO CO3/1aTh "HEJACHCTBUTEIb-
HBI pernoH", IS 4ero uMeercs Habop QyHKIHii:

BOOL WINAPI InvalidateRgn (HWND hWnd, HRGN hRgn, BOOL bErase) ;

BOOL WINAPI ValidateRgn (HWND hWnd, HRGN hRgn);

AHAJIOTHYHO CIIy4alo MPSAMOYTOJLHON oOnacTH, nepBasi GyHKLIUS OOBSIBISET "HeaeicT-
BHUTEIBHBIN PErwoH", a BTOpas, HA000pOT, OOBABIAET PEeruoH "mericTBUTEILHBIM". Jlis
WCIIOJIb30BAaHUS PETHOHA OTCEUCHMsSI €r0 HYXXKHO BHIOpaTh Il aKTUBHOI'O KOHTEKCTA
@yHKHHeﬁ'Selectobject()nnﬂSelectClipRgn(%

int WINAPI SelectClipRgn (HDC hdc, HRGN hrgn);
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PaccMotpum ToNBKO 1B M3 MIMEOIErocs Habopa GYHKINHA TSt MAaHUTTYIISIHA PETHOHOM
OTCEUEHMUS:

0 BOOL WINAPI SelectClipPath (HDC hdc, int mode) ;

BriOupaer Tekymuii myTh Kak 00JIaCTh OTCEUeHUs, OOBeNUHISI ero ¢ TeKyuiel oba-
CTBIO OTCEUEHHS B 3aBUCUMOCTH OT 3HAUCHMS IIapaMeTpa:

mode HoBas o6nacTb oTceueHus

RGN_AND MepeceyeHne TekyLen 06nacTu U TekyLero nyTu

RGN_OR Ob6beanHeHve Tekylle obnacTv n Tekywero nyTm

RGN_XOR Ob6beanHeHne Tekylle obnacTu 1 TeKyLero nyTM 3a UCKNIoYeHrem obnac-
T nepeceyveHus

RGN_DIFF Tekywaa obnacTb 3a UCKITOYEHNEM TEKYLLETO NYyTH

RGN_COPY Konunsa Tekywiero nytu

O int WINAPI SelectClipRgn (HDC hdc, HRGN hrgn);

BriOupaer obnacTh oTceueHus JJisl JaHHOTO KOHTEKCTA.

BbiBoAa TekcTa

Jlo cux mop Mbl BEIBOJWIN TEKCT, UCIIONb3Yys CTaHAAPTHBIN WpudT o ymoauanuto. Cel-
4ac MOCMOTPHUM, KaK MOXHO yCTAaHOBUTH JPYroi mpu@T /Ui BBIBOJA TEKCTa, a TaKKe
HCIOJIb30BaTh Pa3InYHbIe BO3SMOKHOCTHU €0 0OpMIICHUSI.

LiBeT TekcTa n choHa

[Ipu BEIBOMIE TeKcTa PYHKIMEH TextOut () MMEETCS BOZMOKHOCTH YCTAHOBHTH IBET (o-
Ha ¥ TeKCTa IIPHU MOMOIIHN Napbl QYHKIUN: SetBkColor () B SetTextColor () !

COLORREF WINAPI SetBkColor (HDC hdc, COLORREF color);

COLORREF WINAPI SetTextColor (HDC hdc, COLORREF color);

O6e (hyHKUMY TPUHUMAIOT AECKPUIITOP KOHTEKCTa YCTPOMCTBA hdc W IBET color, U BO3-
BpaIatoT MPEAbIAYIINI IBET UK CLR_INVALID B Cllyyae OIIHOKH.

TNMPUMEYAHUE
®yHKUMSA SetBkColor () onpeaensieT Takke MOH Mexay NMUHUSMU ONs LUTPUXOBOW KUCTW.

Nwmeercs eme omHa GYHKITHS SetBkMode (), KOTOpas YIPaBISET PEKUMOM OTOOpaKEHUS
(hoHa TIpH BBIBOIE TEKCTA!
int WINAPI SetBkMode (HDC hdc, int mode) ;

Ota QyHKIHS TaKKe MOJyvaeT IECKPUIITOP KOHTEKCTa YCTPOUCTBA hdc M mode — PEKHUM
0ToOpaXeHH!s1, MPUHUMAIOIIUI OHO W3 IBYX 3HAUCHHM:

O oPAQUE — mBeT (poHA IpH BEIBOJE TEKCTa OYACT OMPEEIATHCS IMBETOM, 3adaHHBIM
(GhyHKIHEH SetBkColor (), YCTAHOBJIEHO 10 YMOTIaHHIO;

O TRANSPARENT — OBECT (1)0Ha IIpU BBIBOJIC TCKCTA HC UBMCHUTCH.
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Hanpumep, Tak MOXXHO YCTaHOBUTH BBIBOJ CHHETO TEKCTa Ha >KeJITOM (OHE:

SetBkColor (hdc,RGB (255,255,0)) ;
SetTextColor (hdc,RGB(0,0,128)) ;

HonyquMe MEeTPUKUN TeKCTa

[Tpu momomy QyHKIHMH GetTextMetrics () MOXKHO MOJYYUTh HHPOPMALIUIO O TEKYLIEM
mpudTe TaHHOTO KOHTeKCTa. DYHKIUS 3alONHAET CTPYKTYpPY TEXTMETRIC MH(OPMAIH-
el o Texymem mpudre.

BOOL GetTextMetricsA (HDC hdc, TEXTMETRIC* tm);

CTpyKTypa UMEET MHOXKECTBO MOJICH, COACPKAIIUX XapaKTePUCTHKU MpUQTa, HO B Ha-
CTOsIIIEe BpPEMsi HAC HMHTEPECYIOT JIHUIIb T€, KOTOPBIC OMPEACISAIOT pa3Mep mpudTa
(puc. 1.19).

tminternalLeading
tmAscent tmHeight

}— tmDescent
tmExternalLeading

Puc. 1.19. OcHOBHble XapaKTepucTuku wpndTa

[TocTporM TecTOBYIO mporpammy Ui JEMOHCTPAIUU TEKCTOBOTO BBHIBOJAA HMIPU(TOM IO
ymoauanuio (auctuHr 1.13). TlokakeM pasiauuHoe (DOHOBOE 3aIlOJHEHHE, YCTaHOBKY
[IBETa TEKCTa U OCHOBHBIC XapaKTEPUCTUKHU MIpUQTa.

JNuctmrr 1.13. BoiBoa YncnoBbIx XapakTepuCcTUK WwpudTa, 3a4aHHOro No yMonyaHulo

TCHAR *text = T("TexcT mya BHBOmA B OkHe");
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{

PAINTSTRUCT ps;

HDC hdc;

TEXTMETRIC tm;

TCHAR str[256];

RECT rt;

SIZE size;

switch (message)

{

case WM _PAINT:

hdc = BeginPaint (hWnd, &ps);

SetBkColor (hdc, RGB (255, 255, 0)); // XenTent o
SetTextColor (hdc, RGB(0, 0, 128)); // Cunwit mpudT
TextOut (hdc, 0, 0, text, tcsclen(text));

SetBkMode (hdc, TRANSPARENT) ; // Tpo3paunsni GoH

SelectObject (hdc, GetStockObject (ANSI VAR FONT)) ;
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GetTextMetrics (hdc, &tm);
_stprintf(str, T("tmHeight = %d\ntmInternallLeading =\

$d\ntmExternalleading = %d\ntmAscent = $d\ntmDescent =
%d\n"),

tm.tmHeight, tm.tmInternalleading, tm.tmExternalleading,
tm.tmAscent, tm.tmDescent);
SetRect (&rt, 0, 20, 150, 100);
DrawText (hdc, str, tcslen(str), &rt, DT LEFT);
GetTextExtentPoint32 (hdc, text, tcsclen(text), &size);
_stprintf(str, T("lMpmua crpoxu = %d\nBeicoTa cTpoxm = %¥d"),
size.cx, size.cy);
SetRect (&rt, 0, 100, 150, 150);
DrawText (hdc, str, tcslen(str), &rt, DT LEFT);
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Jis paboThl CO CTpOKaMH MPOINE BCETO HCIONB30BaTh (PYHKIHIO POPMATHOTO BHIBOJA
B CTPOKY _stprintf (). [lomyuuB mapamerpsl mpudra QyHKIHEH GetTextMetrics (),
chopMUpyeM CTPOKY JUIs BBIBONA, "CKiewBas" KOMMEHTAPHI C YUCIOBHIM 3HAYCHHEM.
BEIBOJT OCyIIECTBUM TIPH MIOMOIIN (DYHKIIUK DrawText ()

int WINAPI DrawTextW (HDC hdc, LPCWSTR lpchText, int cchText,

LPRECT lprc, UINT format);

KOTOpasi 00eCTieYnT MHOTOCTPOYHBII BBIBOJ CTPOKH str B 33JJaHHBIN MPSAMOYTOIBHUK rt
B COOTBETCTBHM C 3aJaHHBIM (OpMAaTOM DT LEFT W NPaBHILHO 00pabOTaeT CHMBOJIBI
IepeBojia CTPOKH '\n'.

OOparuTe BHHUMaHHE, YTO MEpBas CTPOKA OTOOPa)KaeTcsl C JKEJNThIM (POHOM, MOCKOIBKY

[0 YMOJIYaHUIO paboTaeT mapamerp OPAQUE (PyHKIMHU SetBkMode (). OgHaKo mocie yc-
TAHOBKHU SetBkMode (hdc, TRANSPARENT) OCTaJbHOH BBIBOJ OyzeT Ha OeroM ¢oHe.

OTMeTHM, B 3aKJIIOYEHHE, YTO BBICOTA MIPU(Ta OMPENeNseTcs] CYMMON BBICOTHI OyKB
1 MCKCTPOYHBIM PACCTOAHUCM!
Height = tmHeight + tmExternalleading;

OnpepeneHuve ANUHbI CTPOKMU

I/IHOI‘I[EI IIpU BBIBOJAC TCKCTA HCO6X0)II/IMO OMpPEACIIUTD MJIMHY CTPOKHU B JIOTUUCCKUX SN~
HUIax. D10 OBIBAET HYXXHO WIX JJId ONPEACIICHUS MMO3UIINU MMOCICAYIOIIETO BhIBOJA, NI
AJIg OpraHu3anuvu nepeHoca, Koraa CTpoKa TCKCTa HE BXOAUT B OJJHY 3KPAHHYIO CTPOKY.
33,2[3‘13 HE CTOJIb MPOCTA, KAK MOKCT IMMOKA3aTbCA Ha HepBLIfI B3I, MOCKOJIBKY, €CJIN
HIpI/I(l)T HE ABJIACTCA MOHOIIMPUHHBIM, TO CHUMBOJIBI UMCIOT PA3JIMYHYIO IIHPUHY, YTO
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umeeT Mecto ais mpudroB TrueType. K cuacThio, uMeeTcs crienuaibHas (QyHKIuS,
GetTextExtentPoint32 (), KOTOPAas BBIIOIHUT 3Ty PabOTy

BOOL APIENTRY GetTextExtentPoint32W (HDC hdc, LPCWSTR lpString, int c, LPSIZE
psizl);

hdc — JIECKPUIITOP KOHTEKCTA YCTPOMUCTBA, 1pString — BBIBOJUMAS CTPOKA, ¢ — JJIMHA
JTOM CTPOKHU U psizl — yKa3arellb Ha CTPYKTYpPY SIZE:
struct SIZE
{
LONG cx; / /lvpuna
LONG cy; //BricoTa
i
Ecau mbl jonuiieM B NpeAbIYIIYIO IPOrpaMMy Mapy CTPOK:
SIZE size;
GetTextExtentPoint32 (hdc, text, tcsclen(text), &size);
TO U3 NEPEMECHHBIX size.cx U size.cy MOXHO HU3BJICYb U BBIBECTHU B OKHO 3HAYCHU LIN-
PHYHBI U BBICOTHI CTpOKH. [Ipoaenaiite 3T0 caMOCTOSITENBHO.

CucremMHble WwWpUgToI

OmnepanroHHasi CHCTEMa UMEET Ha0Op BCTPOCHHBIX MIPUPTOB, KOTOPHIE MOKET UCIOIb-
30BaTh MPUKIAHAS POrpaMMa, BHIOpaB WX TPU MOMOIHM (QYHKIUH GetStockObject ().
B Ta6:. 1.4 npuBeieHbl CUMBOIMYECKHE MIMEHA, OTIPEIENISIONIIE 3TH IPUQTHL.

NMPUMEYAHUE
WpndT gormkeH ObITh BEIOpaH B KAYeCTBE TEKYLLEro Ans AaHHOrO KOHTEKCTa.

Ta6nuua 1.4. MldeHmugbukamopbl cmaHOapmHbIX Wpughmos

UpeHnTtudpukarop WpudTt

ANSI FIXED FONT LLpndT ¢ bukcupoBaHHLIM pa3Mepom CYMBOJSIOB
ANSI_VAR_FONT LWpudT ¢ nepemeHHoN LWMPUHOWM CUMBOIOB
DEVICE DEFAULT FONT LpwndT no ymonyaHmio

DEFAULT_GUI_FONT LWpudT rpadpmyeckoro nuTepdenca no ymonyaHumio
OEM_FIXED FONT OEM-pndT (KMpUAnuLbl HeT)

SYSTEM_ FONT CuctemHbIi WpndT

SYSTEM_FIXED_FONT CurctemHbIn WpndT (yCTapeBLUmnin)

s TecTHpOBaHUS CTaHIAPTHBIX MIPUGPTOB T0OABUM, HAIPUMEP, TAKyI0 CTPOKY B COO0-
IICHUE WM PAINT:

SelectObject (hdc, GetStockObject (ANSI VAR FONT)) ;
BLIBOZ[ TCKCTa TCICPb 6yI[eT OCYIICCTBJIATHCA APYTUM HIpI/I(l)TOM.

OCBO60)KI[EITL PECYPChI, 3aHATHIC BCTPOCHHBIMHU HIpI/I(l)TaMI/I, HC HYXKHO.
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OnpepeneHve NPoOM3BONbHbIX WPUGDTOB

Kpome BCTpoeHHBIX mIpPU(TOB, B MPOTpaMMe MOXET HCIIONB30BATHCSA JIO0OU mpudr,
3apCFHCTpHpOBaHHBIﬁ B CUCTEMC. I[J'DI TOT'O ‘ITO6I)I ImporpaMma Morjia OCyueCTBIIATh BbI-
BOJ BHIOpaHHBIM HIPU(TOM, €ro HEOOXOAMMO cO3[aTh (DYHKIHEH CreateFont () WIH
CreateFontIndirect ().
HFONT WINAPI CreateFontW(int Height, int Width, int Escapement,

int Orientation, int Weight, DWORD Ital,

DWORD Underline, DWORD StrikeThru, DWORD Charset,

DWORD Precision, DWORD ClipPrecision,

DWORD Quality, DWORD Pitch, LPCWSTR FontName) ;
HFONT WINAPI CreateFontIndirectW (CONST LOGFONTW *1plf);
CTpykTypa LOGFONTW HWMEET TIOJs, COOTBETCTBYIOIIME TapaMerpaM (yHKIIUH
CreateFontW() .

O Height — BbICOTa WIpUPTAa;
0O width — mmpuHa mwpudra;

O Escapement — YroJl HakKJIOHA CTPOKU TEKCTAa OTHOCUTEIBHO T'OPU30HTAIBHOU OCH
B JIECATBIX JOJISIX Tpajyca;

O Orientation — YTroJl HakjIOHa KaXJ0ro CHUMBOJIa OTHOCUTCIIBHO FOpHSOHTaJIBHOfI
OCH B JICCATBIX NOJIIX Ir'paayca (TOJ'II)KO JJIL paCHIMPECHHOT'O Fpaq)I/ILIeCKOFO pemHMa);

O Weight — HACHIIEHHOCTH (’KHUPHOCTH) TEKCTa, JEKUT B auamnazoHe [0; 1000]. (400 —
HOpMaJbHBIN TekcT, 700 — >KUpHBIA.) FW NORMAL miu (0 3aaeT HOPMAaIbHYIO KUP-
HOCTB;

Ital — HEHYJICBOC 3HAYCHHUEC, CO31ACT HAKJIOHHBII mpH(bT;
Underline — HCHYJICBOC 3HAYCHHUEC, CO3ACT HOI[‘-IGpKHyTBIﬁ I]_IpI/I(bT;

StrikeThru — HEHYJIEBOE 3HAYECHUE, CO3/1aeT MEPEUEPKHYTHIN WPUQT;

aaua

Charset — OHNpeaCIsICT MHOXKECTBO CHMBOJIOB mpn(l)Ta, 0OBIYHO 3a4acTCsd MaKpoO-
COM, HaIpUMEp, DEFAULT CHARSET,

a

Precision — TOYHOCTh OTOOpaskeHUS MIPUQTa, HAIPUMED, OUT DEFAULT PRECIS;

a

ClipPrecision — OIpeAeNseT, KaKk OyIOyT OTCEeKaTbCid CHMBOJIBI, HE IO AIONIHe
B BUAMMYIO 00JIaCTh BBIBOJA, HAIPUMED, CLIP DEFAULT PRECIS;

O Quality— KayecTBO MIpU(TA: DEFAULT QUALITY, DRAFT QUALITY, PROOF QUALITY;

O Pitch— TN H ceMelcTBO mpudTOB. 3HaYeHHne GopMupyercs omepauueil jgorude-
CKOT'0 CJIO’KEHUSI [UIs BBIOpAaHHOI'O TUIIA U CEMEHCTBA.

Tun mpugbma: DEFAULT PITCH, FIXED PITCH, VARIABLE PITCH.

Cemeticmeo wipugpma: FF_DECORATIVE, FF DONTCARE, FF_MODERN,
FF_ROMAN, FF_SCRIPT, FF_SWISS.

Tun ¥ ceMelcTBO MCIONB3YIOTCS CUCTEMOH Ui ToJI00pa Hanbojee MOAXOASIIETrO
mpudTa, €ciIi He OyIAeT HAlIeH MPUQT ¢ YKa3aHHBIM HUMECHEM;

O FontName — YyKa3aTejh Ha CTPOKY, COAeprKanTyro uMms mpudra (10 32 CHMBOJIOB).
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TMPUMEYAHNE

®YHKUMA CreateFont () He co3daeT LWPUET, a NULb HacTpamBaeT 3apercTPUPOBaHHbIN
B CCTEME LUPUMT B COOTBETCTBUM C 3aaHHbIMU NapaMeTpamu.

[IpuBenem HeGompIyto porpaMmy (UcTHHT 1.14) Ans AEMOHCTpalMK WCTIONB30BAHUS
pon3BoIbHBIX Mpu(TOB (prc. 1.20). Mcnoms3yem BO3MOKHOCTh U3MEHEHHsI OpHUEHTa-

LIUM BBIBOJAMMOM CTPOKM — IAPAMETP Orientation. MI3MEHUM Takke HACBIILIEHHOCTh
mpudTa Weight ¥ HAKIOH Ttal.

Il Font Orientation _ O] %] I
Fie Help

X
¥
=
3
2
8
2

Puc. 1.20. BbIBO,CI, TEeKCTa No HAaKNOHHbIM JNTMHUAM U3 LIeHTPa OKHa

JNlucturr 1.14. BoiBoa TekcTa no pagvanbHbIM JIMHUAM

TCHAR str([]

_ T ("Haxkjionuenr Texct") ;

ram)

{

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam,

LPARAM 1Pa-

PAINTSTRUCT ps;
HDC hdc;

HFONT oldFont, newFont;

int Escapement;
static int sx, sy;
switch (message)

{
case WM _SIZE:

sx = LOWORD (1Param)/2;

sy = HIWORD (1Param)/2;
break;
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case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
for (Escapement = 0; Escapement < 3600; Escapement += 200)
{
newFont = CreateFont (20, 0, Escapement, 0, 700, 1, 0, O,
DEFAULT CHARSET, OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS,
DEFAULT QUALITY, DEFAULT PITCH | FF DONTCARE, T ("Arial"));
oldFont = (HFONT)SelectObject (hdc, newFont) ;
TextOut (hdc, sx, sy, str, tcsclen(str));
SelectObject (hdc, oldFont);
DeleteObject (newFont) ;
}
EndPaint (hWnd, é&ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

B 00paborunke cooOmieHuss WM PAINT OyZeM co3fqaBarh MIPH(T B MUKIIE, MCHSS JIMIIb
yron HakjoHa 4epe3 20°. YcraHaBmuBaeM CO3JaHHBIA IMPUMT TEKYIIUM W BBIBOIMM
CTpOKY Tekcta. Ternepb HE00X0AUMO YIANUTH MPUDT, 4TOOBI OCBOOOIUTH MaMSTh, OJTHA-
KO TEeKymHHd WPH(T yHalaTh HENb3s, MO3TOMY MBI JIeNaeM TEKYIIUM IpeIbl Ty
mpudT:

SelectObject (hdc, oldFont);

MMEHHO I 3TOTO MBI M COXPAaHWIN €T0 IECKPUTIITOP.

3arem wpuT yAasseM:

DeleteObject (newFont) ;

TTPUMEYAHUNE

Ecnu He yaansaTe wpndTel B NOAOGHBIX CUTYaLMAX, MOXHO CUIBHO "3amMycopuTb" namsThb,
MOCKONbKY aBTOMaTU4eckun WpudTbl OyAyT yAaneHs! Nyilb Npy 3aBepLUEHUN NPUIIOKEHUS.

YacTo MOCTYMar0T MHAYE W CO3A0T MIPU(THI MPH CO3IaHUU OKHA (COOOIIICHHE WM CREATE),
a YHUYTOXKAIOT IPU €r0 3aKPBITHH (COOOIIEHHE WM DESTROY).

HOwnanor ¢ nonb3oBaTtenem

Bes upeomorus nmocrpoenust Windows-rpuiaoxeHns OpHEHTHPOBaHA Ha B3aUMOIEHCTBIE
C TIOJTh30BaTeENIeM. DTO MOXKET OBITh BHIOOP MyHKTA MEHIO, CIICIHAbHBIC OKHA T BBOJIA
WM BBHIOOpA JaHHBIX M T. 1. Hanboree IpoCThIM DIIEMEHTOM MHTep(Eiica IBISETCS OKHO
coobwenuil.
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OKHO cooOLeHun

YacTto BO3HMKAET CHTyalus, KOIAa Iporpamma JOJKHA MONYYHATh pa3pelllcHUE Ha BbI-
NoJHeHue nedcTBuid. Jnst 9THX neneil ucnons3yercss GYHKIUS MessageBox (), KOTOpas
oToOpaxkaeT COOOIIEHHE M KIET PeakuuH Mojb3oBaressi. HUKakoro HONOIHUTENBEHOTO
KOJIa MUCATh HE HYXKHO, (QYHKIUA caMa CO3/1acT U 0TOOPa3UT OKHO, a II0CIIe OTBETA MOJb-
30BaTeNs — YHHYTOXKHUT.

int WINAPI MessageBoxW (HWND hWnd, LPCWSTR lpText, LPCWSTR lpCaption,
UINT uType);
TAC MapaMCTpPhI:

O hWnd — AECKPHUITOP POJUTEIHCKOIO OKHA;

O lpText — yKa3aTellb CTPOKU COOOIICHHUS;

O lpCaption — yKa3aTeJb CTPOKH 3arojOBKa OKHA COOOIICHUS;
m

uType — OTPEEIIET CBOMCTBA OKHA COOOIIEHUS U CTPOUTCS KaK JIOTHYecKas cyMmma
3THUX CBOMCTB. BOT HEKOTOPBIE TUITMYHBIE €TI0 3HAUEHUS:

e MB OK— KHONKa OK

e MB OKCANCEL — KHOIIKM OK MU CANCEL

e MB ABORTRETRYIGNORE — KHOIIKHM ABORT, RETRY M IGNORE
e MB YESNOCANCEL — KHOIIKH YES, NO M CANCEL

e MB YESNO — KHOIIKM YES HU NO

e MB_ RETRYCANCEL — KHOIKH RETRY M CANCEL
e MB_ICONHAND — MKOHKa &

e MB_ ICONQUESTION — HMKOHKa ?

e MB_TCONEXCLAMATION — MKOHKa !

e MB ICONASTERISK — HKOHKa *

TaK, €CJIn B NpCAbIAYIIEM IIPUMEPE MBI XOTCIIN ObI IEPEa BBIBOAOM TCKCTa CIIPOCHUTH
MOJIb30BATECIIA, XOYCT JIX OH BBIBOAUTH TCKCT KYpCUBOM, TO MOTJIN OBI 3TO pcai30BaTh
TIPH OTKPBITHH OKHA CIIEAYIOIIUM 00pa3om:
case WM CREATE:
i = MessageBox (hWnd, T ("BymeMm BHBOIMTE TEKCT KypcusoM"),
_T("Obpopmnienne Texcra"), MB YESNO | MB ICONQUESTION) ;
k = (1 == IDYES)? 1 : O;
break;
a TIECTHIM TTapaMeTPOM Ttal QYHKIIUU CreateFont () BMECTO 1 YKa)KeM IEPEMEHHYIO k.
IlepemeHHbIE ONTUIIIEM TaK:
static int k;
int i;

B pesyinbTaTe Mbl YBUAMM JHAIOTOBOE OKHO, H300paskeHHoe Ha puc. 1.21.
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OdropMIEHHE TEKCTa [ %] I

e byaem BbIBOAUTE TEKCT KYPCUBOM

Puc. 1.21. [lnanoroBoe okHO MessageBox

[Ipu Haxatuu kHOomKH Jla GyHKIMS BO3BPAaTHT 3HAYCHHE IDYES, U B 3TOM CIy4ae MBI
NpUCBauBaeM IEepeMeHHOU k 3HadeHue 1, nHade — 0. Takum 0Opa3om, B 3aBHCUMOCTH
OT OTBETA IOJIL30BATENSI TEKCT OYIET BHIBOJUTHCS MO0 KYPCUBOM, JIHOO "HOPMAIbHBIM"
mpudToM.

MeHI0

Hu ogna Windows-niporpamma He o0xoautcs 6e3 menro. IIpy BBINOTHEHUH KOMAHI Me-
HIO IPOUCXOUT OTKPBITHE U 3aKPbITHE (ailiioB, BEIOOP U HACTPOWKA yCTPOICTBA MeYaTy,
HACTPOWKHU MapaMeTpoB Mmporpammsl U T. 1. Bo Bcex Windows-nporpammax mpu cosza-
HHU MEHIO HEOOXOIMMO MPUICPIKUBATHCS HEKOTOPBIX YCTOSBIIHMXCS Tpaauiuid. Tak, Me-
HIO BEPXHETO YPOBHS BCEr/ia OTOOPa)kaeTcs IOJ 3arojOBKOM OKHa, MOAMEHIO O0TOOpa-
JKAIOTCS KaK BBINAIAIOLINE MCHIO.

MeHio sBIIsS€TCS OAHUM M3 PECYpPCOB NMPUIIOKEHUS, U1 PEJaKTHPOBAaHUS KOTOPOTO HC-
MOJIL3YETCsI PEIaKTOp pecypcoB. Bee pecypebl XpaHsTes B TEKCTOBOM (haiiiie onpeiesieH-
HOW CTPYKTYpBl C pacmupeHueM rc. Daill pecypcoB KOMIMIUPYETCS CIEIHaIbHBIM
KOMITHJISITOPOM PECYPCOB.

®aiin pecypcoB MOKHO PETAKTUPOBATH M OOBITHBIM TEKCTOBBIM PETAKTOPOM THTa biiok-
HOTA, OJIHAKO JIENIaTh 3TO HE PEKOMEH]IyeTCsl, TOCKOJIbKY KOMIMWISATOP PECYPCOB HE UMeE-
€T BCTPOEHHBIX CPEIICTB OTIAAKU U TIPH MOSBICHUN MaJCHIIe ommMOKy HaWTH ee OyeT
JIOBOJIBHO CJIOXHO.

[pu co3nanuu cranmaptHOM 3arotoBku Win32-mpuiioskeHns: aBTOMAaTHYECKU CO3/1aeTCsl
MEHIO ¢ MUHMMAaJbHBIM HabopoMm xomana. Ecim B okue Solution Explorer nepeiitu Ha
nooxky Resource View, Mbl MOKeM OTKPBITh MEHIO TIpHIIokeHus (puc. 1.22).

TTPUMEYAHUE

Ecnu nognoxka Resource View otcytctByeT B Solution Explorer, [OCTaTOYHO LENKHYTb
MBILLKOW NO MMEeHW harna pecypca (paclumpeHne nmexmn rc) B nanke Resource Files.

B okne Properties ycraHapiaMBarOTCsl CBOMCTBA ITyHKTa MEHIO. 3agaeTcss MMs IyHKTa
MEHIO ¥ er0 WACHTH(PUKATOP, HCTIOIB3yEeMbId B OKOHHOHM (YHKIMH MTPpHU 00pabOTKe MyHK-
ta MeHI0. HoBBIN IyHKT MeHI0 BBoAUTCs B nosie Type Here, ecnu sxe HyKHO U3MEHHUTH
MOPSIIOK CIIEIOBaHMsl IyHKTOB MEHIO, MCHojb3yeTcs "OykcupoBka'. Ammepcann "&"
B UMEHU IIYHKTa MEHIO IPUBOJUT K IOAYEPKUBAHUIO CIEIYIOIIEr0 CUMBOJIA — TaK OObIY-
HO BBIICJSIOT ''TOpsiuMe KJIABHIIM', padoTarolme C PerucrpoBoi kimaBuiieii <Alt>.
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MOo3KHO OTpeAenuTh MTPOU3BOIBHBIN HA0O0p "TOPSYHMX KIABUII', UIT 3TOTO OTKPOEM Tal-
JIMITY aKCceIepaToOpoOB U BBeAeM "ropsuyro kiaBuiny" <Alt>+<X> mis mynkra mento EXit
(puc. 1.23).

Resource Vie a = ) Main Menu.rc - IDC_...Ackuit (CLUA)] - Menu > MZETREEL TR

= [ Main Menu /pe Here | Properties A=
= 3 Main Menu.rc

[ Accelerator || Tvpe § Menu Editor IMenuEd -
(4 Dislog =Ri|E
3 Icon 5
24 Ijﬂenu Caption E8uit
= [IDC MAINMENU [AHTNK Checked Ealse
[ string Table Enabled True
Grayed False
Popup False
=]
Break None

Right Justify ~False
Right Order  False

(Name) Menu Editor
Help False

D IDM_EXIT
Prompt

Separator False

(Name)
this is the name.

Puc. 1.22. CtaHgapTHoe meHo Win32-npunoxeHus

Resource View - Main Menu ~ ~ 1 > FYENNYENITRICES s ol (a111)) B ce= S et elB¥E Main Menu.rc - IDC._...5ckuii (ClI

in Menu D | Modifier | Key | Type
Main Menu.rc* IDM_ABOUT At / ASCI
| Accelerator 1DM_ABOUT Alt ? ASCIT
£ IDC_MAINMENU [AHrnmitcKmii (C 7
-1 Dialog
Pa e
= IDC_MAINMENU [AHrnmitcKmit (C Accelerator Editor IAccelEd -
| 1 String Table =4 | =
B
Ale True
Ctrl False
Key X
Shift False
Type ASCI
1=
(Name) Accelerator Editor
1D IDM_EXIT

Puc. 1.23. Tabnuua akcenepatopos

3anojHeHne TaOaUIbl MHTYUTHBHO TIOHSATHO: B TIEpBOH KoJjioHke |D BBIOMpaeM HIIeHTH-
(uKaTop MyHKTa MEHIO, BhIOMpaeM KiaBumy-moaudukarop, cumon X u tun ASCII,
YTO OrpaHWYHMBACT BHIOOp an(aBUTHO-IM(POBON KIABHATYpOUW (JIJII HMCIIOJIB30BaHUS



UHmepdgbelic Windows-rpunoxeHusi 63

(hyHKIIMOHANBHBIX KiaBUIl Heobxomumo BeIOpaTh Tunl VIRTKEY). MoxHO BBIOpaTh
"ropsiyIo KJaBuIly" U B OKHE CBOMCTB.

Bri6op myHKTa MEHIO, KaK W KIIaBHIIA-aKCenepaTop, NPUBOJUT K TEHEPAIlH COOOICHHS
WM_COMMAND, IPH 3TOM B MJIQJIIIEM CIIOBE wParam BO3BpAIaeTCsl HACHTH(OUKATOpP BEI-
OpaHHOTO MyHKTa MeHI0. OOBIYHO 00paOOTUMK COOOLICHHUS WM COMMAND CTPOSIT Ha Tepe-
KIItoYaTene switch (), TIe W MPOBOIAT 00pabOTKYy KOMaHI BBIOPAaHHOTO ITyHKTa MEHIO
(cm. auctunr 1.2).

NMpumep MHTEepPaKTUBHOM rpacumku

[logBons uroru paccMOTpeHHs rpadUUecKUX HNPUMHTUBOB, NPHUBEAEM Oo0Jiee CIOKHBIN
npuMep — TIOCTpoeHue KpuBod be3be ¢ BO3MOXKHOCTBIO ee Moaudukanuu. Kpusbie
be3be — 310 crmaiiH-QyHKUMH, IIUPOKO HCHOJIb3yeMble B TpadUuECKUX MOCTPOCHUSX,
B YAaCTHOCTH, pUQTHI TrueType mocrtpoeHs! KpuBbiMU besbe.

[ToctaBuMm 3amauy — co3aaTh MPHIOKEHUE, KOTOPOE YUTAET MACCHB TOYEK U3 TEKCTOBO-
ro daiina u crpout KpuByr0 besbe 1o atum Toukam (puc. 1.24). [lonroroBum B Tekyiei
nanke ¢ain dat.txt ¢ koopauHatamu 10 Touek. "3axBaTHUB" TOUYKY Ha)KaTHEM JICBOH
KHOTIKOH MBIIIN, €€ MOXKHO IEPEeMECTHTh, KPHUBasi PU 3TOM JOJDKHA HEepecTPanBaThCs.
[Tpu 3akpbITHH TpUIIOKEHHS "HOBBINH" HAOOp TOUEK COXpaHIeTCs B TOM ke (haiie.

I Bezier Cox]|
Fle Help

Puc. 1.24. Kpueas besbe

B muctunare 1.15 mpuBeneH TEKCT OKOHHOW (YHKITMH, T BBEICHBI BCIIOMOTATEIHHBIC
(yHKIIUM DcInlp () U transform().

Nucturr 1.15. NocTtpoeHue kpuBon Besbe

#include <fstream>
static int sx, sy;
const int SCALE = 1000;
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const int MARK = 4;
void DcInLp (POINT &point)
{
point.x = point.x* SCALE/sx;
SCALE - point.y* SCALE/sy;

point.y

}

void transform (HDC& hdc)

{
SetMapMode (hdc, MM ANISOTROPIC) ;
SetWindowExtEx (hdc, SCALE, -SCALE, NULL);
SetViewportExtEx (hdc, sx, sy, NULL);
SetViewportOrgEx (hdc, 0, sy, NULL);

}

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static HPEN hDash, hBezier;
static HBRUSH hRect, hSel;
static POINT pt[20];
static POINT point;
RECT rt;
static int count, index;
static bool capture;
int i;
std::ifstream in;
std::ofstream out;
switch (message)
{
case WM CREATE:
in.open ("dat.txt");
if (in.fail())
{
MessageBox (hiWnd, T ("damn dat.txt ne wHammen"),
T ("OrkpeTue o¢amia"), MB OK | MB ICONEXCLAMATION) ;
PostQuitMessage (0) ;
return 1;
}
for (count = 0; in >> ptlcount].x; count++) in >> ptlcount].y;

in.close(); //B TepeMeHHON count COXpaHUTCa pasMep MacCuBa
TOUEeK

hDash = CreatePen(PS DASH, 1, 0);
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hBezier = CreatePen(PS_SOLID, 4, RGB(0O, 0, 255));
hRect = CreateSolidBrush(RGB (128, 0, 128));
hSel = CreateSolidBrush (RGB (255, 0, 0));
break;
case WM SIZE:
sx = LOWORD (1lParam) ;
sy = HIWORD (lParam) ;
break;
case WM LBUTTONDOWN :
point.x = LOWORD (lParam) ;
point.y = HIWORD (lParam) ;
//TlpeoBpasoBanne SKPAHHLHX KOOPIMHAT MHIM B JIOTUUECKME
DcInlp (point) ;
for (1 = 0; 1 < count; i++)
{

SetRect (&rt,pt[i] .x-MARK,pt[i] .y~
MARK, pt [1] .x+MARK, pt [1] . y+MARK) ;

if (PtInRect (&rt, point))

{ //Kypcop MeI TOMNaJl B TOUKY
index = i;
capture = true;

hdc = GetDC (hWnd) ;

transform(hdc) ; //llepexon B JIOTUYECKME
KOOPOVMHATEI
FillRect (hdc, &rt, hSel);//OTMeTrM NpsSMOYTOJILHMK
LIBETOM
ReleaseDC (hiWwnd, hdc);
SetCapture (hwnd) ; //3axBaT MbI
return O;
}
}
break;
case WM LBUTTONUP:
if (capture)
{
ReleaseCapture() ; //0CBOBOXIOEHME MBI

capture = false;

}

break;

case WM MOUSEMOVE:

if (capture)

{ //MeIlb 3axBadeHa
point.x = LOWORD (lParam) ;
point.y = HIWORD (lParam) ;
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DcInLp (point) ; //lpeobpa3oBaHre SKPAHHBIX KOOPOMHAT MBI
ptlindex] = point; //B JIOTMYECKME KOOPIMHATH
InvalidateRect (hWnd, NULL, TRUE) ;
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);

transform (hdc) ; //Tlepexon B JIOTUYECKME
KOOPIVHATEI

SelectObject (hdc, hbDash) ;

Polyline (hdc, pt, count); //CTpouM JIOMaHY JIMHIO
SelectObject (hdc, hBezier);

PolyBezier (hdc, pt, count); //Crpomm xpusyo Besbe
for (1 = 0; 1 < count; i++)

{ //3akpaumBaeM TOUKM Ipadmka NPSIMOYIT'OJIbHUKAMA

SetRect (&rt,pt[i] .x-MARK,pt[i].y-MARK,pt[i].
X+MARK, pt [1] . y+MARK) ;

FillRect (hdc, &rt, hRect);

}

EndPaint (hWnd, é&ps);

break;
case WM DESTROY:

DeleteObject (hDash) ;

DeleteObject (hBezier) ;

DeleteObject (hRect) ;

DeleteObject (hSel) ;

out.open ("dat.txt");

for (1 = 0;i<count;i++) out << ptli].x << "\t' << pt[i].y << '"\n';

out.close();

PostQuitMessage (0) ;

break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0O;

C daitnom OyneM paboTaTh MPU MOMOIIY MOTOKOBBIX KJIACCOB BBOJIA-BBIBOJIA, HAM MOHA-
nmo0utcs (paiin BKIFOUEHUH fstream. [lOCKONBKY IS TprMepa HE HY>KHO OOJBIIOTO KO-
JIMYECTBA TOYEK, OMUIIEM MAaCCHB TUIIA POINT (DMKCUPOBAHHOTO pa3mepa. [Ipu co3panumn
OKHa B COOOIIEHWH WM _CREATE IPOYHMTAEM 3TOT MAacCHB METOJaMH MOTOKOBOI'O Kiacca
ifstream, MPOBEPss, YAAIOCH U OTKPBITH (ain. Eciiu momnbiTka 3aBepiimiach Heypad-
HO, BBIBOJIUM JTHAIIOTOBOE OKHO MessageBox M 3aBepIiacM padoTy.

Ilpu urenun aiina, KOTOPHIH comepKUT (X, Y)-KOOpAMHATHI TOYKHM W3 Auana3zona [0;
1000], moacYUTHIBAEM KOJIMYECTBO TOUEK count. 3aTEM CO3JaEM JIBa Mepa U ABE KUCTH.
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B coobmennn wM_SIZE ompenesnseM pa3Mepbl KIHEHTCKOH 00JIacTh OKHA sx, sy.

Janee B cooOmeHNy WM PAINT YCTaHABIMBAEM JIOKAIBHYIO CHCTEMY KOOPIMHAT pa3Me-
pom 1000x1000 c 1ieHTpoM B JIEBOM HUXKHEM YTIy, OCh Y HampasiieHa BBepx. Kon Brife-
HCH]BOTHGHLHyK)@yHKHHK)transform(L

Pucyem mepomM hDash MHOTOYTOIEHUK C TIOMOIIBI0 (DYHKITUH Polyline () :
BOOL WINAPI Polyline (HDC hdc, CONST POINT *apt, int cpt);

3aTeM TepOM hBezier CTPOMM KpHWBYIO be3be Mo 3THM ke ToukaM (QyHKIHeH
PolyBezier ().

WINAPI PolyBezier (HDC hdc, CONST POINT * apt, DWORD cpt);
Pasmep maccuBa mist moctpoeHust KpuBoit besbe 1omKkeH ObITh KpaTHBIM 3 Ioiroc 1 Touka.

3aTeM BOKPYr KaKIOH TOUKHM 3aKpallMBaeM KHCTBIO hRect MPSIMOYTOJIBHUK pa3zMepoM 8x8.
370 MBI C/IENIaeM B LIUKJIE, UCTIONB3Ys (DYHKIMH IPSIMOYTOJIbHUKA SetRect () M FillRect ().

Haxaruem Ha JeByl0 KHONKY MBIIIM ONpPEENseM KOOPAWHATHI Kypcopa MBIIN H3
MJTAJIIIETO U CTapUIero CJIOBa 1Param M MOMEIIAEM B MIEPEMEHHYIO THUIa POINT. UTOObI
UMETh BO3MOXKHOCTh CPaBHHBATh KOOPAMHATHI, HEOOX0IMMO TIPpe0oOpa3oBarTh amnmapaTHbie
KOOPJIMHATHI MBIIIN B JIOTHYECKHUE, TIOCKOJIBKY B COOOIIEHUSIX OT MBIIIN KOOPAWHATHI BCeE-
I71a BO3BPAIAIOTCS B MCXOAHYIO CHUCTEMY KOOPAMHAT C HA4aJloOM B JIEBOM BEPXHEM YTy,
OCh X HampaBlieHa BIPaBO, OCb Y — BHU3. [ 3THX 1eNeil Mbl TOATOTOBIIM (DYHKIIHIO
DcInlp (). Tenepp B IMKJIE IPOBEpseM ISl KaKON TOUKH, HE YKa3bIBAET JIM KypCOp MBIIIN
Ha TouKy rpaduka? Kpurepuii — momnananye B IpsSIMOYTOJBHUK BOKPYT TOUKH Pa3MEpOM
8x8. MbI peanusyem Takyro MpOBEpKY, oOpamasch K GyHKIUH PtInRect (), HO MpeABapU-
TEJIBHO CO3IaIUM ISl HATJSITHOCTH BOKPYT KaKIOW TOYKH JIOKAIBHBIM MPSAMOYTOJIBHUK
rt. Eciu B TOUKy Ionanu, COXpaHseM €€ MHIIEKC, YCTAHABIMBAEM B true JOIMYECKYIO
MIEPEMEHHYIO W MEepPEeKpalInBaeM NPSIMOYTOJbHUK KUCTBIO hSel. Pazymeercs, Ham IpH-
[JIOCH BHOBb MEPEHTH K JOTMYECKHM KOOPAHMHATAM C TIOMOIIBIO JIOKATBHOW (YHKIUH
transform (). [Tocne yero "3axBaThiBaeM" MBIIIb GYHKIIUEH SetCapture () !

HWND WINAPI SetCapture (HWND hWnd) ;

OToT mpueM TpedyeT HEKOTOPHIX MOSCHEHWH. J[eno B ToM, 4TOo COOOIIEHUS MBIIIH T10-
CTYMAIOT B OKHO, IOKa €€ Kypcop HaXOAUTCSI BHYTpHU OkHA. Kak TOJNbKO Kypcop MOKUIAET
Ipeesbl OKHA, COOOIEHUS MBIIIH OKHY yX€ HE MOCTYIAl0T, TO3TOMY, €CIIH MPH HaXKa-
TOW KHOIIKE MBIIIN KypcOp BEIMAET 3a MpeAeNibl OKHA, TO COOOIIEHHE 00 OTIYyCKaHWUU
KHOITKY B OKHO YK€ HE MMOCTYIHT U OyIeT YTEePSHO.

OpanM 13 cioco0O0B PemIeHHs JaHHOUW MPoOIeMbl SBISETCS "3aXBaT" MBIIIN: TTOCIE YeTO
BCE€ COOOLIEHUS MBIIIM OyIyT IOCTYIAaTh B OKHO HE3aBUCUMO OT TOTO, I'/le HaXOIUTCA €€
Kypcop. HyxHo ToipKO coOmonaTh "TeXHUKY 0e30macHOCTH" W BOBpEMS OCBOOOKIATH
Mblb. OOLIeNpUHATAs IPAKTUKA — 3aXBATUTh MBIIIb IPU HAXATUU KHOIKH U OCBOOO-
JUTh IIPU €€ OTIyCKaHUH. Tak Mbl 1 OyJeM MOCTyIaTh.

Bo Bpems mepemernieHus] MBIIIA B COOOLIEHWH WM MOUSEMOVE IPOBEPHM 3HAa4YeHHE JIO-
THYECKON MEPEMEHHOM capture M, €CIM OHA PaBHA true, MpeoOpa3yeM ammapaTrHbie KO-
OpIMHATBHl MBILU B JIOTHYECKUE JIOKATbHOW (QYHKIMEH DcInlp(), M BO3BpPaTUM HX
B MaccuB Touek. [locie yero oObsBisieM OKHO HEAGHCTBUTENBHBIM ISl €70 MIEPEPUCOBKH.
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W, nakoner, B cooOmeHN# 00 OTITyCKaHUH MBIIIA WM LBUTTONUP "OCBOOOXIaeM' MBIIIh
(I)YHKHI/ICﬁ ReleaseCapture ()
BOOL WINAPI ReleaseCapture (VOID);

1 YCTaHABJIMBAEM JIOTHUECKYIO IEPEMEHHYIO capture B false.

Ham octamoch muimrs ocBOOOAWTE pecypchl (Nepbs M KUCTH) TEpea 3aKPBITHEM OKHA
B COOOIIEHNH WM_DESTROY M COXPaHUTh W3MEHEHHBIH MacCHB TOUEK B TOT K€ TEKCTOBBII
(aiin, Mcroab3ys KJacc MOTOKOBOTO BBIBOJA ofstream.

Bonpochl K rnaBee

Tunbl nanaeix B Windows-npuinoxeHusx.

Uto Takoe necKkpunTop?

Uro takoe "®yHKIuUs 00paTHOTO BhI30Ba"?

Kakue nefcTBHS BBITIOJHACT FoJIOBHAS QYHKIUSA WinMain () ?

HaznaueHrie OKOHHOH QyHKIIH.

Kak mpoucxoaut 00paboTka cooOIeH s 0 HAXKaTHH KJIaBHIIH Ha KJIaBuatype?
B 4em cnienmduka cooOmeHus WM _PAINT?

Kak u3Bieus Texyuime KOOpAuHaThl MBIIIH?

© ©® N oA~ bR

Kaxk 3actaBuTh cuctemMy nepepucoBaTh OKHO?

[EY
©

Kak co3nmate 1 yHHUTOXUTH Taitmep?

[EY
=

QOYHKINN TPOCTEUITNX TpadhUIeCKNX IPUMUTHBOB.

[EY
N

JIBa crioco0a ompeseneHus pa3MepoB KIIMEHTCKOW 00J1acTH OKHa.

[EY
w

Kaxk co3nmaTth 1 ycTaHOBUTE TIEPO U KUCTH?

[EN
&

3auem HYXXHO YHHYTOXAaTb CO3AaHHBIC IICPhA U Kuctu?

[EY
[Sa}

. Yro takoe "Uucteiii nser"?

[EY
i

Kaxk ycranaBnmBaroTCst TOTHIECKHE KOOPIUHATHI?

[EY
~

Kaxk 3amate HOBOE HaUaja0 KOOPAWHAT U CMEHUTH HaIlpaBJIcHUE ocen?

[EY
®©

YcranoBka GoHA U 1IBETA MTPH BHIBOJIC TEKCTA.

[EY
©

DyYHKIMHU BbIBOJIA TEKCTA.

)
©

YcTaHOBKa CHCTEMHOTO M TPOU3BOJILHOTO MpU(Ta.

[N
=

Kax monyunts Mmetpuky mpudra?

)
A

Kak BeIBECTH OKHO COOOIIEHUS?

N
w

Kak 100aBHUTh K IPHUIIOKEHHUIO ITYHKT MEHIO?

)
>

Kak co3nath knaBuiny-akcenepatop?

N
o

Kaxk ocymecTsisieTcs ""3axBaT MbIITu'"?
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3agaHua onsa caMmocToATeNIbHOMN pPaboThbl

1.

10.

Hamucats nporpammy, CTposIIyto MpsIMOYTOJBHUK B IIEHTpe okHa. [Ipu HaxkaTun Ha
JIEBYI0 KHOIIKY MBIIIM €r0 Pa3Mepbl YMEHBINAIOTCS, a MPHU HAXKATUU Ha IPaBYIO
KHOIIKY — yBeJIn4MBatoTcs Ha 10 nmukcenos.

Pemmts npeapiaymyto 3anady, TOJIBKO pa3Mephl JOJKHBI U3MEHATHCS aBTOMaTH4e-
cku uepe3 1 cekynny. Haxkatue Ha neByl0 KHONKY MBI MEHSET HAIpPaBJICHUE H3-
MeHeHUsI pa3MepoB. [IpaBas KHOMKa 3aBepiIaeT paboTy.

Hamucats nporpammy IBHXEHHS IIapHKa B OKHE C OTPAKEHUEM OT CTEHOK IO 3aKO-
HaM TeOMeTpUYecKOl onTUKU. Havyano IBMKEHUS MPOUCXOIUT U3 TOYKH, B KOTOPOH
Ha)KMMaeTcs JieBasg KHOMKa MBIIIH. CKOPOCTh MOCTOSHHA, HAYaJIbHBIA YTOJI Ompee-
JsieTcs cirydaiiHbIM oOpa3oM. Pazmep mapuka u cKOpocTh JBMKEHHSI BBIOEPHUTE TPO-
U3BOJIBHO.

Hamucats mporpamMmy, KoTopasi pa3pucyeT OKHO, KaK IIaXMaTHYIO JIOCKY M IpPH Ha-
AT JIEBOW KHOIIKM MBIIIM BBIBEJECT OKHO COOOIEHUN C MMEHEM KJIETKH, e Ha-
XOJUTCS Kypcop B IIaXMaTHOW HOTAIWH.

Hamucats mporpammy, Kotopas ¢ nepuoguaHocTbio B 0,1 CeKyH/IbI 3aMOMHAET OKHO
MPSIMOYTOJIBHUKAMH CIIy4aiiHOTO pa3Mepa (He IPEeBOCXOASIIET0 4 OKHA) CIIy4alHBIM
I[BETOM.

ITocTpouTh CTPENOYHbIH CEKYHIOMEP BO BCE OKHO. 3aIlyCKaeTcs CEKyHIAOMEp JICBOM
KHOITKOW MBI, Ha)KaTue 000N KIIABUIIK OCTAHABIMBAET OTCYET, MIpaBasi KHOIKA
MBI — cOpOC.

Co3naTh TECTOBYIO MPOTPaMMy BBIBOJIA CTPOKH TEKCTa, MEHsS pa3Mmep mpudTa oT
MUHHMAJIBHO YUTAEMOT0 pa3Mepa (ONpeAeInTe ONBITHBIM ITyTeM) A0 1 aroiimMa.

Hanwmcats mporpammy, KOTOpasi BBIBOAMT BCE XapaKTEPUCTHKH MIPUQTa, BO3Bpa-
[IaeMble B CTPYKType TEXTMETRIC. [IpoBepuTh padoty co mpudrom "Times New
Roman".

Hononaute 3ama4y o nocrpoeHnu kpuBoil besbe (uctunr 1.15) BO3MOKHOCTBIO /10-
0aBIATH WU YJAISATh TOYKH Tpaduika HakKaTHEM Ha MPaBY0 KHOIKY MBIIIN (€ciu
BbIJIEJICHA CYIIECTBYIOIIAS TOUKA IpaduKa, OHA YAAJSETCS).

B Toii ke 3amaue o nmocTpoeHnn KpuBoi besbe mpemrycMoTpuTe BO3MOKHOCTD BBIBO-
Jla KOOPAMHAT TOYeK rpadrka 1Mo Ha)KaTUIO JICBOW KHOIKH MBIIIH BMECTE C KJIABH-
e <Ctrl>.
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Pab6oTa ¢ channamm

Jns pabotsl ¢ daimamu B APl-0nbmnoreke mMeeTcss COOCTBEHHBIN Ha00Op (yHKIHN, Of-
Hako OyzeM moka paboTaTh ¢ KJIacCaMU HMOTOKOBOT'O BBOJA-BBIBOJA, KOTOPHIE XOPOIIO
3apEeKOMEH/IOBAIN Ce0sl B KOHCOJIBHBIX MPUIOKEHUAX. MBI TaKkKe HMEEM BO3MOXHOCTh
UCIIOJIb30BATh TMPEIOCTABISIEMBIC OINEPAIIMOHHON CHCTEMOW JIOTIONHUTEIBHBIE CEPBHCHI,
HarpuMmep, IS MOJy4YeHHsT HIMEHH (aiina OyaeM MCIoIb30BaTh CTAaHJAPTHBIN TUAJIOT.

Owanor BbiGopa channos

Nmeercst 1Ba MpaKTUYECKU UICHTUYHBIX JHAJora BIOOpa MMEHH (aiiyia: OTKPBITh (aiin
JUIS1 YTEHUS GetOpenFileName () M IJIA 3alIUCU GetSaveFileName () :

BOOL APIENTRY GetOpenFileNameW (LPOPENFILENAMEW) ;
BOOL APIENTRY GetSaveFileNameW (LPOPENFILENAMEW) ;

ApryMeHT (QyHKIMH — yKa3aTelb Ha NEPEMEHHYIO TUNa OPENFILENAMEW. [losis 3Toi
CTPYKTYpPHBI IpUBEeHBI B Ta01. 2.1.

Bce dynkiumn, obecrieynBaronyue JUaior, OUCaHbI B (paiiyie BKITFOYSHHUH commdlg. h.

Ta6bnuuya 2.1. OnucaHue roneli cmpyKmypbi O PENFILENAMEW

Tun nons Nma OnucaHune

DWORD 1StructSize Pa3mep cTpykTypbl B 6ariTtax

HWND hwndOwner [eckpunTop okHa-BnagensLa

HINSTANCE hInstance OeckpunTop npunoxeHus

LPCWSTR lpstrFilter dunbTp M3 Nnap cTpok — B koanposke Unicode

LPWSTR lpstrCustomFilter | [Monb3oBaTenbckuii hunbTp — B koauposke Unicode

DWORD nMaxCustFilter Paamep dunbTpa B cumBOnax

DWORD nFilterIndex CwmelleHue B bycepe punbTpa

LPWSTR lpstrFile YKasaTternb Ha CTPOKY C uMeHeM hanna — B Koau-
poske Unicode

DWORD nMaxFile Pasmep bydepa ansg umexun cpanna

LPWSTR lpstrFileTitle Yka3aTenb Ha CTPOKY C BblbpaHHbIM MMeHeM daiina —
B kogmpoBke Unicode
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Tabnuuya 2.1 (okoH4aHue)

Tuvn nonsa NUms OnwucaHue
DWORD nMaxFileTitle Pa3swmep 6ydepa ans umeHn soibpaHHoro anna
LPCWSTR lpstrInitialDir YkasaTenb Ha CTPOKY Ha4yanbHOro katanora —

B kogmposke Unicode

LPCWSTR lpstrTitle YKasaTtenb Ha CTPOKY C 3arofloBKOM OKHa —
B kogmposke Unicode

DWORD Flags ®nar: OFN_ALLOWMULTISELECT — fornyckaeT-
cs1 BbIOOp HECKOMbKMUX (halnos;

OFN_HIDEREADONLY — nepekntoyartens Read
Only He BbIBOOUTCH;

OFN_ READONLY — TONbKO ANA YTEHUs;

OFN_OVERWRITEPROMPT — reHepupyeTcs co-
obLLeHMe Npum 3an1cy cylecTaytoLLero daiina

WORD nFileOffset CwmeLleHne MmeHu danna B CTPOKe NOMHOro
UMeHn

WORD nFileExtension CwmelleHne paclumpenns nmexn danna

LPCWSTR lpstrDefExt Yka3aTernb Ha CTPOKY C pacLUMpeHneM UMeHU
charina no ymonyaHuio — B Kogmposke Unicode

LPARAM 1CustData [aHHble anga dyHKUMK-NepexBaTynka

LPOFNHOOKPROC | lpfnHook YkasaTtenb Ha yHKUMIO-MepexBaTymK

LPCWSTR lpTemplateName LLlabnoH ananoroBoro okHa — B koampoBke Unicode

TakuMm 00pa3om, Ui OpraHu3alliy Juajiora Beiobopa (aiijia He0OX0IUMO 3aIIOJHUTH T10-
7S CTPYKTYphl OPENFILENAME WM BBI3BAaTh OJHY M3 (DYHKIUH GetOpenFileName () WIH
GetSaveFileName (), IIOCJIE HUX YCHCHHHOﬁ paGOTLIB II0JIC lpstrFile IOJY4YHUM YyKasa-
TEJb Ha CTPOKY C TIOJTHBIM UMEHEM BEIOpaHHOTO (haiina.

MNMpocTomn npocmoTpLmK channos

PaccMoTpuM mpocTyro 3amady YTeHHMS TEKCTOBOro (aiiyia, rae s BbIOOpa ero MMEHHU
ucrnonb3yem crangaptabil Windows-muanor. B nuctunre 2.1 npuBeieH TEKCT OKOHHOM
(hYHKIIMH 3TOTO MPHIIOKEHUS.

Nuctunir 2.1. NMpocMoTpLumk ¢hannoB ¢ AManorom Bbibopa MMeHU

#include <commdlg.h>
#include <fstream>
#include <vector>
#include <string>

const int LineHeight = 16;//BuicoTa CTPOKM TEKCTa + MEXCTPOYHOE PaCCTOSHME
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LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{

int wmId;

PAINTSTRUCT ps;

HDC hdc;

static TCHAR name[256] = T("");;

static OPENFILENAME file;

std::ifstream in;

std::ofstream out;

static std::vector<std::string> v;

std::vector<std::string>::iterator it;

std::string st;

int y;

switch (message)

{

case WM CREATE:
file.lStructSize = sizeof (OPENFILENAME) ;
file.hInstance = hlInst;
file.lpstrFilter = T ("Text\0*.txt");
file.lpstrFile = name;
file.nMaxFile = 256;
file.lpstrInitialDir = T(".\\");
file.lpstrDefExt = T("txt");

break;
case WM COMMAND:
wmId = LOWORD (wParam) ;

switch (wmId)

{
case ID FILE NEW

if (!v.empty()) std::vector<std::string>().swap (V) ;

InvalidateRect (hWnd, NULL, TRUE) ;
break;
case ID FILE OPEN

file.lpstrTitle = _T("OTKpHTb barn g urenusa") ;

file.Flags = OFN HIDEREADONLY;
if (!GetOpenFileName (&file)) return 1;
in.open (name) ;
while (getline(in,st)) v.push back(st);
in.close();
InvalidateRect (hWnd,NULL, 1) ;
break;
case ID FILE SAVE
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file.lpstrTitle = T ("Orkperre bain mia szammucu");
file.Flags = OFN NOTESTFILECREATE;
if (!GetSaveFileName (&file)) return 1;
out.open (name) ;
for (it = v.begin(); it != v.end(); ++it) out << *it << '\n';
out.close();
break;
case IDM EXIT: DestroyWindow (hWnd) ; break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
for (y = 0, it = v.begin(); it < v.end(); ++it, y += LineHeight)
TextOutA (hdc, 0, y, it->data(), it->length());
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Haunewm c toro, uto 106aBUM K CyLIECTBYIOLIEMY MEHIO TpH IyHKTa. s 3TOr0 nepei-
IeM Ha moutokky Resourse View paboueit obmact ¥ B BeIagaroieM mento File Bee-
nem tpu nyHkra &New, &Open, &Save (cm. puc. 1.22). Ecnu He BBoAUTh HIeHTHUKA-
TOPBI IIYHKTOB MEHIO, TO MacTep MPUCBOUT MM 3HAYCHHS 110 YMOIYAHUIO: ID FILE NEW,
ID FILE OPEN, ID FILE SAVE. 3aTe€M CO3JaIuM cenapaTtop (JIMHUIO-pa3IeNuTelb): UL
9TOTO JOCTAaTOYHO BBECTH BMeCTO mMeHM neduc (-) mnm oTMeTuTh ¢uar Separator
B OKHe cBOHCTB. [locie dero "oTOykcupyem" myHKT MeHto EXit B koHel crincka.

TTPUMEYAHUE

YT06bI BHOBb HE OTKPbIBaTb OKHO CBOWCTB AS1S1 KaXA0ro MyHKTa MeHIo, AOCTaTO4YHO MpuKpe-
MUTb €ro K "XONCTy" BEPXHEN KHOMKOW C 306paxeHnem KaHLEenspCKON KHOMKW.

[Ipu BEIOOpE MyHKTA MEHIO OyIET CreHEPUPOBAHO COOOILICHNE WM COMMAND, a B MJIAJlIee
CIIOBO wParam ITOMEIICHO 3HaYEHHE COOTBETCTBYIOIIEro uaeHTndukaropa. Hama 3agaga
3aKJII0YaeTcs B J00ABICHUN K OKOHHOM (DYHKIMK 00pabOTYMKOB 3TUX COOOLICHUH.

OpHaKo NpeBapUTEIBHO HEOOXOIUMO PEIIUTh, KaK MBI OyJIeM XPaHUTh CTPOKH MPOYH-
TaHHOTO (haiia.

MoxHo B ctmiie kiaccudeckoro C yuraTth U3 ¢ailsia IOCTPOYHO U BBIIEJIATH NaMSTh IS
XpaHEeHUsl KaKIOW CTPOKH, a yKa3aTelW Ha CTPOKH XPaHUTb B OJHOMEPHOM MAacCHBE.
Ho mockonbky MbI He 3HaeM 3apaHee pa3Mep (aiina, TO HaM Hpuaercs JIudo 3amacathb
OoNBLION MaccHUB yKasaTellel, Ha BCSAKHUM cllydyail (4To, TEM HEe MeHee, IPUBENET K orpa-
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HUYEHHIO pa3Mmepa (Qaiina), 1nOo mpeaBapuTeIbHO ONMPEIEIUTh €T0 pa3Mep, a 3aTeM BbI-
JEeMUTh HeoOXOAUMYIO0 MaMsiTh. [lepBBIil BapuaHT Jisi HAC COBEPIICHHO HEMpHEMIIEM,
ITIOCKOJIbKY OH a0CONFOTHO Henmpo(eCCHOHAIEH, BTOPOH e BapHaHT MOTPeOyeT YUTaTh
¢aiin 2 pasa, 4TO BpAJ U YIy4IIUT P EKTHUBHOCTD POTPAMMBI.

OnHako BCIIOMHHM, YTO B COCTaBE CTaHAapTHON OuOimoteku mabionos STL (Standard
Template Library) nmeercst Habop KOHTEHHEPOB, KOTOPBIE JOCTATOYHO MPOCTO pa3peniaT
Hammwm pobaembl. Beibepem cambiil IpOCTOi KOHTEHHEP vector, TJe CTPOKU OyAeM Xpa-
HHUTh B BUJE K3EMIULIPOB CTAHAAPTHOTO KJacca string, YTO CYIIECTBEHHO YIPOCTHT
pabory.

TexcToBbIi (aiin OyJeM YUTaTh, UCIIONB3YsI MOTOKOBBIE KJIacChl BBO/A/BBIBO/IA.

I/ITaK, ,Z[O6aBJ'I$IeM B 3arojJIOBOK IMPUJIIOKCHHUA ONCPATOPhI BKIHOUCHUA COOTBCTCTBYHOIIINUX
6H6HHOTeKcommdlg.h, vector, string, fstream.

3nech mepBasi CTpoYka HeoOXoauMma Jisi MOJKIIoUeHHUsT GYHKIUI ¢aiinoBoro amasiora,
a Tpu crenyromux (aiina BKIIOUEHHIH ColepaKaT ONpeieNIeHNs KIacCoB: vector, string,

ifstream, ofstream.

TTPUMEYAHUE

Bce notokoBble knaccel U 6ubnmoteka STL onpeaeneHbl B CTaHAApTHOM 0bractm uMeH std,
O[JHaKO MOAKIMYEHNE BCEro MPOCTPaAHCTBA UMEH OMPEKTMBON "using namespace std" He
SBNAETCA XOPOLUMM peLueHrem. [ns ycKopeHust KOMAUMsAUmMn peKoMeHAyeTCs SBHO yKasbiBaTb 00-
nacTb BUOUMOCTY A5l KaXKOoW NePEMEHHON, HanpuUMep, std: :vector<std::string> v;

[lepemeHHbIe, 3HAYEHUE KOTOPBIX JOJDKHO COXPAHHTBHCS IOCIE BBIXOJAa W3 OKOHHOM
(yHKUINH, MBI OOBSIBUM KaK static!

O name — CHMBOJIBHBIA MAaCCHB JIJIS1 XpaHEHUS UMEHU OTKPBIBaeMoro (aiina;
O file — mepeMeHHas TUIA CTPYKTYPbl OPENFILENAME;
O v — BEKTOp AJIs IaHHBIX TUIA string.

OcTranbHbIC NEPEMCHHBIC MOTYT OBITH ABTOMAaTUYCCKUMMH, ITIOTOMY YTO HET HCO6XO,I[I/IMO—
CTH COXPAaHATh UX 3HAYCHUC MCIKY BbI3OBAMU OKOHHOM (bYHKI_II/II/I.

Bomipmryro acTe mosiei cTpykTypsl file (cM. Tabm. 2.1) pa3ymMHO 3amOJIHHUTH pu o0Opa-
00TKe COOOIIEHNSI WM _CREATE, IIOCKOJIBKY 3TO cOOOIIeHne 00pabaThiBaeTcs TOIBKO OJTUH
pa3 Ipu CO31aHUHU OKHA.

TTPUMEYAHUE

MockonbKy nepemMeHHasi £ile onucaHa Kak static, TO HyNeBble 3HAYEHNS MOXHO He Npu-
cBamBaTb — 3TV NONsA U Tak 6yayT MHULMMPOBaHbLI HYNSMW NPU CO34aHNWN NEPEMEHHON.

HpI/I BLI60pC KOMaHabl MCHIO New MbI AOJDKHBI OYUCTUTH BEKTOP U OKHO BbIBOJA.

Hawnboee mpocToit crmocod It 3TOr0 — METOH clear (), OTHAKO, OYUCTHUB BEKTOP, Me-
TOA HE OCBOOOMWT BEHIACIICHHOHN IO HETO IMaMsTH, 9TO HE COBCceM xoporo. Jlaxke eciu
MBI BOCIIOJIB3YyEeMCSI METOJIOM v . resize (0), TO M 3TO HE CTAHET PEIICHHEM TIPOOIEMBI —
OH HE CMOXET YMEHBIIUTH pa3Mep BBIJACICHHON ITaMsTH, IMOCKOJLKY IpeaHa3HaAuYeH
JIUTIG 711 YBEJIMUEHHUS pa3Mepa KOHTEeHHepa.
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CymecTByeT H0BOJIBHO 3JIETAHTHBIN PUEM AJIS1 PEIEHHSI STOM MPOOIeMBbl:

std: :vector<std::string>() .swap(v);

31ech co3maeTcsi BpEMEHHBIH "IycToi" BEKTOp IS IEPEMEHHBIX THIIA string U TYT XKe
0oOMeHHBaeTCs ¢ BEKTOpOM v. ECIIM BCHOMHHTB, UTO METOA swap () OOMEHHBAET HE TOJb-
KO COZIEp>KMMOE KOHTEHMHEPOB, HO ¥ UX pa3Mepbl, TO CTAHOBUTCS ACHO, UTO B pPe3yJbTaTe
MBI TIOJTYYHM ITyCTOW BEKTOP v M BPEMEHHBIH BEKTOp, COACp KALIMN MpeablAyIInii Habop
JAHHBIX, KOTOPBIA aBTOMAaTUYECKN YHHUUTOXKAETCS IECTPYKTOPOM.

Pazymeercs, ecan BeKTOp M Tak "MycTOH", TO OYMILATH €r0 HET CMBICIA, OATOMY MBbI
UCIIOJIb3YEM YCJIOBHBIN OIIEpaToOp:

if (!v.empty())

Temnepb, ocie TOro Kak BEKTOpP OYUINEH, HY>KHO NIEpEpUCcCOBaTh OKHO, KaK 0OBIYHO 00pa-
THBHHHH;K(byHKHHH InvalidateRect ().

Ilo xomanme Open MBI 3allOJTHUM JIMIIb ABa ITOJIA nepeMeHHoﬁ file:

file.lpstrTitle = _T("OTKpHTb barn mns urenusa") ;

file.Flags = OFN_HIDEREADONLY ;

TAC ICpBOC TI0JIC o0ecIieuuT BBIBOJ 3ar0JIOBKa JUAJIOTOBOI'0 OKHA, 4 BTOPOC IIOJIC MOKHO
OBLIO OBl U HE 3aI10JIHATH, ITOCKOJIBKY OFN HIDEREADONLY O3HA4a€T JMIOb TO, YTO IICpE-
kmrogarens Read Only we BeIBOIUTCS.

[Ipu obpamennn Kk GYyHKLIUHU GetOpenFileName () HPOMCXOAMT BHIBOJ AMATOTOBOIO OK-
Ha (puc. 2.1), Toe MBI UMeeM BO3MOXKHOCTh BBIOpaTh (aiim ans uyrenus. Ecmu pabora
(YHKLINH 3aBEPIINIACH YCICIIHO, TO B CHMBOJIBHOM MAcCCHBE name MBI IIOJYYUM IIOJIHOE
uMs aiiia u CMOKEM OTKPBITh €r0 METOJIOM open () TOTOKOBOTO KJiacca.

OTKpbITh haiin ANA uTeHns [ %] I

(_J(_) ‘ ~ flokansHbIiA Anck (D:) ¥ Book ¥ Chapter2 v 1 File v - lmJI Momck: 1 File L
¥nopagouuTs ¥ HoBad nanka =~ e
& Bugeo d Nma = | [aTta usMeHeHua | Tvn | Pasmep | |
*, [OKyMeHTbI
T a— Debug 07.04.2010 14:06  Manka c dainamu

4. Mysbika ipch 07.04.2010 13:53  Manka c dainamu

ReadMe 07.04.2010 13:51  TeKCTOBbINA [OKYMEHT 3 KB

A KoMnbroTep
& NokaneHIi ucK (1
 TNoKaneHeIiA guck (|
Book
Appendix
Chapterl
Chapter2
1 Flle

Debug LI

WNwma daina: |ReadMe2 j |Text j

OTKpBITE | OTtmeHa |

Puc. 2.1. lnanorosoe 0kHO Bbibopa MMeHM chaiina ans YTeHnst
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Teneps ¢aiin mMocTpoyHO YWTaeM B MaMsTh. Jlydie BCEro BOCHOIB30BAThCS IEPETPY-
JKEHHOM JJIsl KJacca string (YHKIMEH getline (), KOTOpas NPUHUMAET B KayecTBE Ia-
paMeTpoB BXOJIHON IMOTOK M MEPEMEHHYIO THNA string. OYHKIMA YUTAET U3 MOTOKA in
CTPOKY U IIOMEILAET €€ B IEPEMEHHYIO st, IPUYEM KOHCTPYKTOp Kjlacca string caMm Io-
3a00TUTCA O BBIACTICHUN NaMATH. [lanee, MeToIoM v.push back (st) CTpOKa 100aBisIeT-
Cs B KOHEIl KOHTeWHepa. Bo3mpamaeMbiM 3HaueHHEM (YHKIMH getline () SIBISETCS
BXOJTHOM TIOTOK in, TO3TOMY LUK paboTaeT, moka Bech ¢aitn He Oyaer npouutad. [Ipu
JOCTH)KEHHUHU KOHIIA (aiina QyHKIUS getline () BO3BpAIIaeT NULL U IUKIJ MPEKpaIacTcs.

Teneps BXOJHOU IMOTOK HY>KHO 3aKPBbITh METOJIOM close () U IIEPEPUCOBATH OKHO.

O06paboTka KOMaH/bI Save OCyIIeCTBISIETCS aHAJOTMYHO. MBI TaKke MepeornpeneinsieM
3HAUCHHE JIBYX MOJEH lpstrTitle W Flags, M3MEHSS 3ar0JOBOK JHAIONOBOrO OKHA U (iiar
OTKPBITUSI OKHa OFN_NOTESTFILECREATE, KOTOPBIH TO3BOJISET BHIOpaTh MMS CYIIECT-
BYIOILIETO (haiisia [Jisl 3aMEHBI.

[Tpu 3amucu ¢aiina Mbl BOCIIOIB30BAIUCH AUAIOTOM GetSaveFileName (), KOTOPBIH OT-
JWYaeTcss OT MPEIbIAYIIEro TOJIBKO TEM, YTO KHOIMKA B JIUAIOTOBOM OKHE Ha3bIBAETCS
Coxpanutb BMecTo OTKPBITH (puc. 2.2).

Hns 3anucu B (haiin conepXUMOTo KOHTEHHEpa OpraHu3yeM LUK OT Hayaja JO KOHIA
KOHTeHHepa 1o uteparopy it. /lobaBMM B KOHIlE KaXKJIOW CTPOKH CHMBOJI IEPeBONa
CTPOKH '\n'.

OTKpLITEL thaitn ona 3anncu [ x|
(_) (_) ‘ ¥ JlokaneHblid auck (D:) ¥ Book v Chapter2 v 1 Fle v - li.ajl Mowck: 1 Fie 2
YNopsgo4MTh ¥ HoBas nanka == ? |
& Nokanshbiit avck (4] pug ~ | [aTa M3MeHeHNs | Tun | Pa3Mep | |

» NoKanbHBIA guck (| .

Book Debug 07.04.2010 14:06  Manka c gainamm
Appendix ipch 07.04.2010 13:53  Nanka c daiinamm
Chapterl J ReadMe 07.04.2010 13:51  TeKCTOBbIi AOKYMEHT 3KB
Chapter2

1 File

Chapter3
Chapter4
Chapter5
Chapterg

Book 2009 LI
Wma daiina: | ReadMe =]
Tun dhaitna: IText j

~ CKpbiTh nanxwl CoxpaHuTs | OtmeHa |
4

Puc. 2.2. [lnanor Bbibopa uMeHn darina ans sanucu

Teneps ocTaioOCh OPraHU30BATH BBIBOJ COAEPKIMOTO KOHTEHEpa B OKHO IIpH 00paboT-
KE COOOIIECHUST WM PATINT. MBI MOXEM BBIBOJIUTH COJICPIKUMOE KOHTEHHEpPa B OKHO IO
nureparopy it. Hy)kxHO TOIBKO 100aBHUTH MEPEMEHHYIO IIEJIOTO THIIA y IS TO3UIIHOHUPO-



78 naesa 2

BaHUs CTPOK TEKCTA MO BEpTHUKIU. bynem yBenMuMBATh 3Ty MEPEMEHHYIO Ha KaKIOM
mIare UKJIa Ha LineHeight — 3TOTO IOCTATOYHO IS WIPU(Ta IO YMOTYAHHIO.

OyHKIMS TextOutA () He TpeOyer 3aganust C-cTpoku, el JOCTaTOYHO CUMBOJILHOTO Mac-
CHBa TUIA char*, OJHAKO KJIACC string HMMEET METO[ data (), BO3BPALIAIOLIMNA yKa3a-
TEJIb Ha MAaCCHB CUMBOJIOB. Pa3Mep CTpOKH TEKCTa MOTYYUM METOJIOM length ().

TMPUMEYAHNE

[MockonbKy MpUNoXeHne OpUEeHTUPOBAHO Ha YTeHWe annos ¢ 0AHODANTHOM KOOMPOBKOW,
TO Mbl JOIMKHbI ABHO yKa3aTb cydduke "A" pyHKUMN TextOutA (), 4To 6yaeT o3HavaTb Uc-
nonb3oBaHWe TUna char* B KAYECTBE yKka3aTensi CTPOKM.

Ecau Bce chaenaHo IpaBUIBbHO, TO MBI IOIYYUM IPOTPaMMy, YUTAKOUIYHO TEKCTOBBIN
(aiin, BEIBOJSILYIO €r0 B OKHO U UMEIOIIYIO BO3MOKHOCTh COXPAaHUTD €0 KOIHIO.

HpI/IJ'IO)KeHI/Ie XOTA U pa60TaeT, HO UMECT pAJ CYHICCTBCHHBIX HCAOCTATKOB!
1. Ecmu Bech TEKCT He IOMEIAacTCA B OKHE, 4aCTh €Io 6y,Z[CT YTCpsHa.

2. "Hcuesarot" cuUMBOJNBI, HE MMeIUe rpadguaeckoro odpa3a, B 4aCTHOCTH CHMBOJIBI
TaOYJISLHH.

Penrenue ykazaHHBIX poOIieM TpeOyeT MOIEPHU3AIMH POTPAMMBI.

s 00pabOTKH CUMBOJIOB TaOYIISILIMU MPOIIE BCErO 3aMEHHUTh (DYHKIIMIO BBIBOJA TEKCTa
Ha TabbedTextOutA ().

TabbedTextOutA (hde, 0, vy, it->data(), it->length(), 0, NULL, O0);

HavansHbie mapaMeTpbl IMEIOT TOT YK€ CMBICII, @ TPH MOCIICTHUX apaMeTpa ONpeaesoT
no3unu TalOynsanuu. 1lo ymonm4yanuio (HylieBble 3HAYeHHS ITapaMEeTPOB), CUMBOJ Taly-
JSIUY pa3BOpavrBacTCs 4O CpeIHEN IUPHUHBI § CUMBOJIOB.

OpraHnsauusa CKponnuHra

Ckponnune WM IPOKPYTKY MOXKHO YCTaHOBHTH Kak CBOMCTBO OKHa, 100aBUB (hiaru ro-
PH30HTAJIBHOIO Y BEPTUKAIBHOIO CKPOJUIMHIA WS _VSCROLL M WS_HSCROLL B CTHJIb CO3-
JaBacMOI'0 OKHa (bYHKI_II/II/I CreateWindow ().
hWnd = CreateWindow (szWindowClass, szTitle,

WS _OVERLAPPEDWINDOW| WS_VSCROLL | WS_HSCROLL,

CW_USEDEFAULT, O, CW USEDEFAULT, O, NULL, NULL, hInstance, NULL);
OpHaKo BCIO JIOTUKY OOCITY)KMBAaHHUS MTOJIOC MPOKPYTKH MBI JOJDKHBI OPTaHW30BaTh CaMo-

croaTenbHO (muctuHr 2.2). Mcmonk3yeM B KauyecTBe OCHOBBI IIPEBIIYIIYIO 3aa4dy, JIHC-
TuHT 2.1, 106aBUB CIO/Ia CKPOJIITHHT.

JNuctnHr 2.2. OkoHHas (PyHKLMSA C MONIOCaMUN NPOKPYTKU

#include <commdlg.h>
#include <fstream>
#include <vector>

#include <string>
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LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam,
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static TCHAR name([256] = T("");;
static OPENFILENAME file;
std::ifstream in;
std::ofstream out;
static std::vector<std::string> v;
std::vector<std::string>::iterator it;
std::string st;
int vy, k;

static int n, length, sx, sy, cx, iVscrollPos, iHscrollPos, COUNT, MAX WIDTH;

static SIZE size = {8, 16}; //ImpuHa ¥ BHICOTa CHMMBOJA
switch (message)
{
case WM CREATE:
file.lStructSize = sizeof (OPENFILENAME) ;
file.hInstance = hInst;
file.lpstrFilter = T ("Text\0*.txt");
file.lpstrFile = name;
file.nMaxFile = 256;
file.lpstrInitialDir = T(".\\");
file.lpstrDefExt = T ("txt");
break;
case WM SIZE:
sx = LOWORD (lParam) ;
sy = HIWORD (1lParam) ;
k = n - sy/size.cy;
if (k > 0) COUNT = k; else COUNT = iVscrollPos = 0;
SetScrollRange (hwnd, SB VERT, 0, COUNT, FALSE);
SetScrollPos (hwnd, SB VERT, iVscrollPos, TRUE);
k = length - sx/size.cx;
if (k > 0) MAX WIDTH = k; else MAX WIDTH = iHscrollPos = 0;
SetScrollRange (hwnd, SB HORZ, 0, MAX WIDTH, FALSE);
SetScrollPos (hwnd, SB HORZ, iHscrollPos, TRUE);
break;
case WM VSCROLL
switch (LOWORD (wParam) )
{
case SB_LINEUP : iVscrollPos--; break;
case SB LINEDOWN : iVscrollPos++; break;
case SB PAGEUP : iVscrollPos -= sy / size.cy; break;

LPARAM

1Pa-
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case SB PAGEDOWN : iVscrollPos += sy / size.cy; break;
case SB THUMBPOSITION : iVscrollPos = HIWORD (wParam); break;

}

iVscrollPos = max (0, min (iVscrollPos, COUNT)) ;

if (iVscrollPos != GetScrollPos (hWnd, SB VERT))

{
SetScrollPos (hWnd, SB VERT, iVscrollPos, TRUE);
InvalidateRect (hWnd, NULL, TRUE) ;

}

break;

case WM HSCROLL
switch (LOWORD (wParam) )
{

case SB_LINEUP : 1HscrollPos--; break;
case SB LINEDOWN : iHscrollPos++; break;
case SB_PAGEUP : 1HscrollPos -= 8; break;

case SB PAGEDOWN : iHscrollPos += 8; break;
case SB THUMBPOSITION : iHscrollPos = HIWORD (wParam); break;

}

iHscrollPos = max (0, min(iHscrollPos, MAX WIDTH));

if (iHscrollPos != GetScrollPos (hWnd, SB_HORZ))

{
SetScrollPos (hWnd, SB HORZ, iHscrollPos, TRUE);
InvalidateRect (hWnd, NULL, TRUE) ;

}

break;

case WM COMMAND:
switch (LOWORD (wParam) )

{
case ID FILE NEW

if (!v.empty()) std::vector<std::string>().swap (v);

n = length = 0;

SendMessage (hWnd, WM SIZE, 0, sy << 16 | sx);

InvalidateRect (hWnd, NULL, TRUE) ;

break;

case ID FILE OPEN

file.lpstrTitle = T ("Orkperre Oain mia dreHua");

file.Flags = OFN HIDEREADONLY;

if (!GetOpenFileName (&file)) return 1;

in.open (name) ;

while (getline(in,st))

{
if (length < st.length()) length = st.length();
v.push back(st);
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}
in.close();
n = v.size();
SendMessage (hWnd, WM SIZE, 0, sy << 16 | sx);
InvalidateRect (hWnd, NULL, TRUE);
break;
case ID FILE SAVE
file.lpstrTitle = T ("Orkperre bain mia szammucu'");
file.Flags = OFN_NOTESTFILECREATE;
if (!GetSaveFileName (&file)) return 1;
out.open (name) ;
for (it = v.begin(); it != v.end(); ++it) out << *it << '\n';
out.close();
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
for (y=0,1it=v.begin () +iVscrollPos;it!=v.end () &&y<sy;++it, y+=size.cy)
if (iHscrollPos < it->length())
TabbedTextOutA (hdc, 0,y,it->data () +iHscrollPos, it->length() -
iHscrollPos, 0,NULL, Q) ;
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

HepBoe, qTO HGO6XOJII/IMO CACIaTh IJId CO3AaHMA IMOJIOC IPOKPYTKH — 3a1aTh JUalla3oH
U yCTAHOBHUTDH HO3HHHK)HBHXGGL,HBC @YHKHHH SetScrollRange () H SetScrollPos ()
TIO3BOJIAT PEIIMUTD OTY 3a1avy:

BOOL WINAPI SetScrollRange (HWND hWnd, int nBar, int nMinPos, int nMaxPos, BOOL
bRedraw) ;

int WINAPI SetScrollPos (HWND hWnd, int nBar, int nPos, BOOL bRedraw) ;
O hwnd — JECKPUNTOP OKHA;

O nBar — HUACHTU(UKATOP TOJOCH MPOKPYTKH, 3/€Ch MOXKET NMPUHUMATh 3HAYCHHE
SB_HORZ WJIH SB_VERT;
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O nMinPos, nMaxPos — MUHMMAaJbHOE U MaAKCUMAaJIbHOE 3HAYECHHE ITO3UIINH IBIIKKA;
O nPos — TeKyIIas O3UIINS JIBIKKA;

O bRedraw — IEepPEPHCOBKA MOJOCH TPOKPYTKH, €CITN 3HAYEHHE TOJISI TRUE, U HET Iepe-
PHCOBKH, €CJIH FALSE.

VYnoOHee Bcero yCTaHOBUTH MapaMeTphl MPOKPYTKH B COOOIIEHUH WM SIZE, MOCKOJBKY
3TO cooOIeHne oopabaTbIBaeTCs MPU CO3AAHUN OKHA, U OyIeT TeHepHUpOBaTHCS CHUCTe-
MOH TP Ka)KAOM U3MEHEHHUH €TO pa3Mepa.

Jnana3oH BEPTUKAIBHONW NPOKPYTKH YCTAHOBUM DPABHBIM KOJMYECTBY ITPOUYUTAHHBIX
CTPOK (haiifia n 3a BEIYETOM OJHOHM HKPAaHHON CTpaHHLBL. DTO KEJIaTelIbHO CAENATh, YTO-
OBl B KOHIIE TEKCTa HE MOSIBISUIOCH MYCTO# cTpaHMIbl. KonmdyecTBO CTpOK, momeniaro-
LIUXCS Ha OJHOW CTPAaHMILE, MBI BBIYMCINM, IIOJEJIUB pa3Mep OKHA IO BEPTUKAIM Ha BbI-
COTY CTPOKH sy/size.cy. BBICOTY OKHa NOJIyuyuM 3[1€Ch K€, B COOOILEHUM WM SIZE,
W3BJIEKasl CTapliee CJIOBO lParam, & TEOMETPUUECKUE MapaMeTpsl WpudTa 3aJaiuM MpH
ONMCAHUU IEPEMEHHOM:

static SIZE size = {8, 16};

Takum OyneT pasMep CHMBOJIA HIPUQTA MO YMOTYAHUIO, KAK MbI BBISICHHIIH, UCCIEAYS
cucteMHble WpU@TH B 2ase 1 (cMm. muctudr 1.13). Ognako ¢ Takoil apudmMeTukoil MoryT
OBITH IpOOIIeMBl. J{eHCTBUTENBHO, IPH CO3/IaHUH OKHA TIEPEMEHHAs n paBHA 0, ITOCKOJIb-
Ky OHa 0OBsIBJIEHA KaK CTaTHYECKas U BBIPAXKCHUE!

k = n - sy/size.cy;

Oyzer orpuuaTenbHbIM. Takoil jxe pe3ynpTar OyaeT W MpH OTKPHITUH (aiia, KOTOPBII
LEJIMKOM TIOMEIAEeTCsl B OJJHOM OKHe. [109TOMy MBI B ciieytoliel cTpoke CKOPPEeKTUpy-
€M 3HaueHHEe IePEeMEHHON COUNT, KoTopasi U Oy/AeT ONpeaelsiaTh AUana30H BEPTUKAIBHO-
T'0 CKPOJIIMHTA.

if (k > 0) COUNT = k; else COUNT = iVscrollPos = 0;

3a0HO MpHUCBaBaeM HYJIEBOE 3HAUCHHE IEPEMEHHOM iVscrollPos, SBISIOLICHCS WH-
JIEKCOM TEKYIIeH MMO3UINN BEPTHKAIHLHOTO CKPOJUIMHTA.

Tenepb YCTAaHOBUM JMAIIa30H M MO3UIHIO CKPOJUIMHTa:

SetScrollRange (hWnd, SB VERT, 0, COUNT, FALSE);
SetScrollPos (hWnd, SB VERT, iVscrollPos, TRUE);

TTPUMEYAHUNE

Ecnu MuHMMansHoe M MakcumarbHOe 3HayYeHus Mo3uuMKM OBMXKKa COoBMagaloT, TO nosoca
NPOKPYTKM B OKHE HE BbIBOAMTCS.

[TapameTps! TOPHU30HTAIBHOTO CKPOJUTHHTA YCTAaHABIMBAIOTCS aHAJIOTHYHO.

OdeBHIHO, YTO TPU OTKPBHITUN TPUIOKEHHS, KOT/Ia KOJIMYECTBO CTPOK n U MaKCHUMAIlb-
Hasl JJIMHA CTPOKHM length PaBHEI HYJIIO, MOJIOC MMPOKPYTKH HE OYAET, OHU JIOJDKHBI T10-
SBUTHCS JINIIH TIPU OTKPBITHH (aiisia JOCTaTOYHO OOIBIIOro pa3mepa.

Hemuoro mogudummpyem o0paboTduk cOOOIIEHNs WM CREATE, J00aBUB B oje (pumbTpa
€IIe OJIMH I11a0JIOH:

file.lpstrFilter = T ("Text\0 *.txt\0Bce oammi\0 *.*");
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s koppekTHOM 00paboTkn koMaHIbl NeW n1o0aBUM JIB€ CTPOKH TEKCTA:

n = length = 0;

SendMessage (hwnd, WM SIZE, 0, sy << 16 | sx);

31ece MBI OOHYJIMM TIepEeMEHHBIE, OIMUCHIBAIOIINE KOIWYECTBO CTPOK (aiiia M MaKCH-
MaJlbHYIO JUTHHY CTPOKH, MOCJIE Yero CreHepupyeM COOOIIEeHHE WM SIZE MPH MOMOIIN
(yHKUIUH SendMessage (), YTO BBI3OBET IIEPEOTIPEICIICHIE TapaMeTPOB CKPOJIIIMHIA:

LRESULT WINAPI SendMessageW (HWND hWnd, UINT Msg, WPARAM wParam, LPARAM lPa-
ram) ;
MPUMEYAHUNE

oToT npuem reHepauumm coo0LeHNst Mbl ncnonb3yem Onda 3KOHOMuUM Koga. MOXHO KOHEYHO
oopMUTL 3TOT KOA OTAENBHOMN (byHKLI,I/IeI7I, HO XOTeJ1oCb NoKasaTb U 3Ty BO3SMOXHOCTb.

OyHKIHA SendMessage () 00eCIedMBaeT Irepenady COOOIICHHUS OKHY C JIECKPHUITOPOM
hWnd, JONOJHUTECIbHASL HH@OpMaHHH nepeaacTcsa 4epe3 wParam H lParam.]IqueM
(byHKIMS CHHXPOHHAS W BO3BpaIllaeT yMpaBJICHHUE TOJBKO Mociie 00paboTKH COOOIIeHus.
Bo3Bpau1aeMoe 3HAYECHHUE 3aBUCUT OT COOOILCHUS.

[MockonbKy B cOOOIIEHUN WM_SIZE MBI ITOJydaeM pa3Mepbl OKHA B IEPEMEHHOMN 1Param,
TO 37I€Ch MBI JOJDKHBI CAMOCTOSITEIBHO C(OPMHUPOBAThH €ro 3HaYeHue. B crapimee cioBo
1Param HY)KHO IIOMECTUTH BBICOTY OKHa — 3TO MBI CJ€IaeM Olepanueil JTOTHIecKoro
CIBHIa sy<<16, a IIUPUHY OKHA B MJIAJIIEE CIOBO A00aBUM omepaunueil JOrHyecKoro
CJIOJKEHMS. wParam 3/1€Ch HE MCIIOJIb3YETCsl, I0ITOMY 3allMIIEM O.

[pu oOpabdoTtke kKoMan Bl OPEN BEYUCIUM MAaKCHMAILHOE KOJIMYECTBO CUMBOJIOB B CTPO-
Ke, 3Ta MHpOopManrs HaM HOHaK00UTCS 1Sl ONPEACTICHNS TOPU30HTAIIEHOTO CKPOJIIMHTA.
JloGaBuM B MKII YTeHUs (ailina CTPOKy:

if (length < st.length()) length = st.length();

[To 3aBepiennn ureHus (aiina B mepeMeHHON length OyIET XPaHUTHCS pa3Mep CTPOKU
MaKCUMaIbHOU JTHHBL. KomrmdecTBo CTpok (aitiia morydnM Kak pasmMep KOHTeHHepa:

n = v.size().

Ilepen Tem kak mepepucoOBaTh OKHO, CTEHEPHUPYEM COOOIEHHE WM SIZE I IepeycTa-
HOBKH IMapaMeTPOB CKPOJUIMHIA.

TCHCpB MbI JOJIPKHBI OPpraHUu30BaTh JIOTUKY pa6OTLI C MOJIOCAMU ITPOKPYTKH.

JIroOble IEWCTBUS C MOJIOCaMH MPOKPYTKH BBI3BIBAIOT TEHEPAIMIO COOOIICHUS: WM VSCROLL
JUISL BEpTHKAIILHOTO U WM_HSCROLL JUISi TOPU30HTAIILHOTO CKpOJUTMHTa. B MitamieM cio-
BE wParam IepefaeTcs UACHTU(UKATOp KOMaH bl. Mbl OyjeM o0pabaThiBaTh JIUIIb ClIC-
TYIOTIMI Ha0Op KOMAaHII:

O SB_LINEUP — IIETYOK MBIIIN Ha CTPEJIKE BBEPX (BIIEBO);
SB_LINEDOWN — IIEJYOK MBIIIHA Ha CTPEJIKe BHU3 (BIIPABO);
SB_PAGEUP — IIEMYOK MBIIIA BHYTPH ITOJIOCHI BBIIIIE (JIEBEe) JIBUKKA,;

SB_PAGEDOWN — HICJIYOK MBIIIHN BHYTPH I10JIOCHI HUXKE (npaBee) JBWKKA,

0 [ I [ |

SB_THUMBPOSITION — OTIIYCKAHHUEC JIBHIKKa I10CJIE €TO 6YKCI/IpOBKI/I.
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TMPUMEYAHNE

Mpn paccMOTPEHUM FOPU3OHTaNBHOIO CKPOSIMHIA JIorMyHee Bbino Bbl MCnonb3oBaTb CUMBOMU-
Yyeckne KOHCTaHTbl SB LINELEFT, SB_LINERIGHT, SB PAGELEFT, SB PAGERIGHT;
OHW 3KBMBANEHTHbI MPUBEAEHHBLIM BbilLe W NPEACTaBNsAoT cobol Luenble yicna: 0, 1, 2, 3.

I[.]'Dl OTCJIC)KMBAHUA MMO3UIUU JABUIKKOB I10JIOC IMMPOKPYTKH UCIIOJIB3YEM JIBE CTaTHUCCKUEC I1€-
PEMEHHBIC LEJIOTO TUMIA iVscrollPos — I BEPTHKAIIBHOI'O CKPOJUIMHIA M iHscrollPos —
AJI1 TOPU30HTAJILHOTO. ITo xomaHgam SB_LINEUP W SB LINEDOWN YMCHBIIUM HJIH YBC-
JUYUM 3HAYCHUE nepeMeHHoﬁ Ha 1. ITo xomMaHgam SB_PAGEUP M SB_PAGEDOWN, O3Ha-
YarolmHuM MEPCIUCTbIBAHUEC HAa CTPAHULY AJId TOPU3OHTAJIBHOTO CKPOJUIMHIA, YMCHBIIUM
WK YBCIUMYHUM HNEPEMCHHYK iVscrollPos Ha KOJHYECTBO IOMCINAIOIMUXCSA B OKHE
CTPOK, KOTOPOE MBI BBIYHMCIINM, IIOJIEJIUB BEPTUKAJIBHBIN pa3MeP OKHA HA BBICOTY CTPOKHU:
sy/size.cy. [ TOPU3OHTANBHOIO CKpOJUIMHra OyaeM CMelaTh MEepeMEHHYIO
iHscrollPos Ha pa3Mep TaOyJIsIHUH, PABHBIN § CHMBOIAM.

[Nocnenneit oO6paboTacM KOMaHAy SB THUMBPOSITION, KOTOpas OyJneT creHepupoBaHa
IIOCIIe OTIYCKAHUS BIKKA TI0 3aBEPIICHUH €ro OYKCHPOBKU. MBI MOXEM MOTYyYUTH T10-
3UIHIO JBHKKA M3 CTAPIICTO CII0BA wParam. iVscrollPos = HIWORD (wParam).

Ho eciu 3THM OrpaHU4HUTHCS, TO OyIET BO3MOXKHO JIMOO OTPHUIATEILHOE 3HAUCHHUE, JTUOO
3HAaUYeHHE, MPEBHIMAIOIIee MAaKCUMAIBHEIN pa3Mep cKpolunHra. Bo m3bexaHue momoo-
HOM CHUTYyalluy BOCTIONb3yEeMCS CIEAYIOIIEN KOHCTPYKIUEH:

iVscrollPos = max (0, min (iVscrollPos, COUNT)) ;

max () M min() — MaKpOChI, OIPEACICHHbIC B (hailie BKIFOYEHUH windows.h JJIS BbI-
YUCIIEHUS] MAKCUMyMa 1 MUHUMYMa JBYX apU(PMETHIECKUX BRIPAIKESHUH.

TCHGpB MBI MOKEM OBITh YBEPEHBI, YTO IICPEMEHHAA iVscrollPos HE BBIMCT 3a npenc-
JIbI OTPE3Ka [0; COUNT].

3aTem mpoBepseM, H3MEHUIIACH JIM TTO3UIINAS JTBHKKA?

if (iVscrollPos != GetScrollPos (hWnd, SB VERT))

CpaBHUM 3HAYEHHE MEPEMEHHON iVscrollPos C BO3BpalllaeéMbIM 3HAUYCHUEM (DYHKIIMH
GetScrollPos() H, €CJIM 3HAYECHMs HE COBIALAIOT, IEPEPUCYEM IIOJIOCY CKPOJUIMHIA C
HOBBIM TI0JIO’KEHHEM JIBUYKKA:

SetScrollPos (hWnd, SB VERT, iVscrollPos, TRUE);
ITocne gero mepeprcyeM comepKUMOE OKHA, BBI3BIBasI PYHKITHIO InvalidateRect ().

JIJ'ISI TOPU3OHTAJILHOI'O CKPOJUIMHI'A BBITIOJIHUM aHAaJIOTMYHBIC Jlef/’ICTBHH.

Ham ocranocs paccMOTpeTs OpraHU3aIiio BEIBO/IA TEKCTa B COOOIIEHNH WM PAINT. BEI-
BOJIOM OYAYT YIpaBJIATh IBE IEPEMEHHBIE iVscrollPos U iHscrollPos, ONPEALEIAIONINE
[O3ULIMU CKpoJUIMHra. bynemM HaumHaTh BBIBOJ TEKCTa CO CTPOKH C HHIEKCOM
iVscrollPos, a TOPU30HTAIBHOE CMELIEHUE ONPEEINM UHIEKCOM iHscrollPos.

B nukne for (...) OJOK HaYaILHOM MHUITMAIN3AIUU OyIET BBITJISICTh TaK:

y = 0, it = v.begin() + iVscrollPos;

HepCMCHHaSI Yy, KaK 1 paHeC, UCIOJIb3YCTCA NI BhIYHUCIICHUSA y-KOOpZ[I/IHaTBI BLIBOI[HMOﬁ
CTPOKH TEKCTa, a UTEPATOp it, KOTOPHIM MBI BEIOMpAaeM CTPOKH TEKCTa M3 KOHTEHHEpa,

CMECTHUM Ha iVscrollPos MO3UNUM. [IJi1 KOHTEHHEPA vector 3Ta OMEPAIUs JOMYCTHMA
W UTEpaTop ceidvac MoKa3hIBaeT Ha CTPOKY TEKCTa ¢ MHJIEKCOM iVscrollPos.
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Paccmotpum, Kak 3amucaHo yCIOBHE:
it < v.end() && y < sy

ko 3aBepiunTcst, ecnu OyAeT ZOCTUIHYT KOHell KOHTeHHepa WIN Y-KOOpAWHATa CTPOKH
BBIIZIET 3a MPEJENbl OKHA.

IIpupaienue koopauHaT:

++it, y += size.cy

Utepatop it yBenuymBaeTcs Ha 1, a Y-KOOPIWHATA HA BBICOTY CTPOKH.
OcTasioch BEIBECTH CTPOKY TEKCTA C y4ETOM 00pPaOOTKH TaOYJISIIHIA:

TabbedTextOutA (hdc,0,y, it->data()+iHscrollPos, it->length()-iHscrollPos,

0, NULL, O);
BI)IBOJIPIM CTPOKH TEKCTa CO CMCIICHUEM iHscrollPos, pa3Mep CTPOKHU YMCHBIIACTCA Ha
9Ty XK€ BEIMYHUHY: it->length()-iHscrollPos.

TTPUMEYAHUE

30ecb Mbl NOCTyNaem He COBCEM KOPPEKTHO, MOCKOMbKY BbIBOAUM CTPOKM 0 KOHLA, He 3a-
GOTSACH O TOM, YTO YaCTb CTPOKM MOXET BbIMTU 3a Npeaenbl OkHa. ATO HECKOJIbKO yXyaLaeT
3hheKTUBHOCTb NPOrpamMmbl, HO YNpoLLAeT ee NOruKY.

MaHenb MHCTPYMEHTOB

YroObl MOJYYNTh MAaKCHMAaIbHO MOJHOE TMpeacTaBieHre o Bo3MoxknocTsx Windows,
MO>KHO CO3/IaTh JIJIsl HallleW 3a/laud UHCTPYMEHTAJIbHYIO TIaHEJ b, KOTOPask MO3BOJIUT BbI-
MOJHITH KOMaH/bl MEHIO HAXaTHUEM Ha COOTBETCTBYIOILIYIO KHOMKY. J[Ji1 TpeX MyHKTOB
mento New, Open u Save co3maaumM MaHe b HHCTPYMEHTOB CO CTaHAAPTHBIMH JIJISL OTHX
KOMaH/]T KHOIIKaMHU.

Tpa uIMOHHBIN ITyTh CO3/IaHUS MTAHEIH HHCTPYMEHTOB 3aKJIFOYAETCs B BHI30BE (DYHKIIMU
CreateToolbarEx (), IPOTOTHI KOTOPOU IMOMEITCH B (haiil BKIIOYEHUHN commetrl . h.

HWND WINAPI CreateToolbarEx (HWND hWnd, DWORD ws, UINT wID, int nBitmaps,
HINSTANCE hBMInst, UINT wBMID, LPCTBBUTTON lpButtons,int iNumButtons,

int dxButton, int dyButton, int dxBitmap, int dyBitmap, UINT uStructSize);
13 mapameTpoB 3TOH (PYHKIINH UMEIOT CJICTyIOIIee 3HAUCHIE:

O HWnd — OIUCATENb POJAUTENHCKOTO OKHA;

Ws — (IIaru CTUJIsI OKHa;

wID — WJIEeHTH(UKATOp I0OYepHEro OKHA MaHEe HHCTPYMEHTOB;
nBitmaps — YHCIIO N300pakeHUi B OMTOBOM 00pase;

hBMInst — JECKPUIITOP pecypca OUTOBOTO 00pa3za Juis 3arpy3KH;

wBMID — HACHTH(PHUKATOP pecypca OMTOBOTO 00pasa;

aaaaaoaaq

1pButtons — yKa3aTellb Ha MACCUB CTPYKTYpP TBBUTTON, KOTOpPbIE COJICPKAT HH-
(hopmaruio 0 KHOTMKAX;

a

iNumButtons — YHCJIO KHOIIOK I/IHCprMCHTaJ'ILHOf/i IIaHCIIN,
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dxButton — IIHPHUHA KHOIIOK B ITUKCEJIAX;
dyButton — BBICOTA KHOIIOK B IIMKCEJIaX,

dxBitmap — IMUPHUHA, B IUKCENaX, KHOMKH OUTOBOTO 00pasa;

aaaag

dyBitmap — BBICOTA, B IIMKCEJIaX, KHOMKA OMTOBOTO 00pasa;
0 ustructSize — pa3Mep CTPYKTYPbI TBBUTTON .
Hudopmarins 0 KHOMKaX pa3MeIaeTcsi B MaCCHBE CTPYKTYP TBBUTTON.

struct TBBUTTON
{

int iBitmap; // vHIOEKC M300paxeHus KHOIKM

int idCommand; // UOSHTUOMKATOP KOMAaHIE, COOTBETCTBYWIIEH KHOIKE
BYTE fsState; // ompemnendlT HadaJlbHOE COCTOSHME U

BYTE fsStyle; // CTWIB KHOIKU

BYTE bReserved[2]; // peseps

DWORD dwData; // omnpemnesyieHHOEe MNPUJIOKEHVEM SHAUSHME

int iString; // VIHOEKC TEeKCTOBOM METKM KHOIKM

bi
Jns onmcaHusi BKIIIOYAaeMbIX B MpHIoXKeHHE KHONOK B Windows mmeercsi 1Ba Habopa
TOTOBBIX JIJISl HCTIONIB30BaHUSI OUTOBBIX 00pa3oB. [lepBriii HAOOP COAEPKUT N300PAKEHHS
15 KHOMOK, COOTBETCTBYIOLIMX KoMaHaaM MeHio File u Edit, oTkyzna Mbl 1 03anMCTBY-
eM HeoOXoIuMble n300pakeHus. MIeHTH(UKATOPE KHOIOK BIIOJIHE OTPAXKAIOT WX Ha-
3Ha4YCHUE:
STD CUT, STD COPY, STD PASTE, STD UNDO, STD REDOW, STD DELETE,
STD FILENEW, STD FILEOPEN, STD FILESAVE, TD PRINTPRE, STD PROPERTIES,
STD HELP, STD FIND, STD REPLACE, STD PRINT.
Brecewm B iporpamMmy (JTUCTUHT 2.2) HEOOXOAMMBIE U3MEHEHHUSL.
1. JloGaBum (haily BKIIOUEHHs JUPEKTHUBOI:

#include <commctrl.h>
2. Ha rmoGanbHOM ypoBHE OnHIIeM 3 KHOIKH:

TBBUTTON tbb[] ={

{STD_FILENEW, ID FILE NEW, TBSTATE ENABLED, TBSTYLE BUTTON,0,0,0,0},
{STD_FILEOPEN, ID FILE OPEN,TBSTATE ENABLED, TBSTYLE BUTTON,O0,0,0,0},

{STD FILESAVE, ID FILE SAVE,TBSTATE ENABLED, TBSTYLE BUTTON,O0,0,0,0}

}i

Crpoka ormucaHus: UMs KHOIIKH, €€ UACHTU(UKATOP, KOHCTaHTa TBSTATE ENABLED, KO-
TOpasl 03HAYAET, YTO KHOIIKA aKTHBHA; CTWJIb KHOIIKH CTAHAAPTHBIA — TBSTYLE BUTTON,
OCTallbHBIE 4 apaMeTpa 371eCh He UCTIONB3YIOTCS, U MBI 3aTIOJTHUM UX HYJISIMU.

[Tockonbky MBI BRIOpaIH IS UACHTU(UKATOPOB KHOIIOK T€ K€ 3HAYCHUSI, YTO U JIJIS
ITyHKTOB MEHIO, HA)KaTre Ha KHOMKY TaHeJN WHCTPYMEHTOB T€HEPUPYET Te K€ CO00-
IICHHMSI, 9YTO U KOMaHJIbl MCHIO — WM COMMAND CO 3HA4YC€HHEM UJCHTH(]HUKATOPA COOT-
BETCTBYIOIIETO MYHKTAa MEHIO B MJIAJIIIIEM CJIOBE wParam. |akuM oOpa3oM, HET HEOO-
XOJTUMOCTH THCATh KOJ Ui 00paOOTKH COOOINEHUS O Ha)XaTWHW Ha KHONKY MaHeIu
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WHCTPYMEHTOB, TaK KaK 3TH COOOMIeHHWS OyIyT OOpabOTaHBI TEM e KOJIOM, YTO
1 KOMaH/Jbl MCHIO.

3. OmnuiieM AeCKpUIITOp HaHEeTH UHCTPYMEHTOB:

static HWND hwndToolBar;

4. Tenepb BbI30BEM (QYHKLHIO CreateToolbarEx () U IEpedaluM €il HeoOXOIuMbIE Ia-
pameTphl. OTO MOXKHO C/IeTIaTh B COOOIICHNH WM _CREATE.
hwndToolBar = CreateToolbarEx (hWind, WS CHILD | WS VISIBLE | CCS TOP,1,
0,HINST COMMCTRL,IDB STD SMALL COLOR, tbb,3,0,0,0,0,sizeof (TBBUTTON)) ;
Ctunb OKHa orpenessieTcs JIOTHYeCKOW CyMMOM TpeX KOHCTaHT: WS_CHILD — OKHO
SIBISIETCSl TOYSPHUM; WS VISIBLE — OKHO OTOOpa)kaeTcsi aBTOMaTHUYECKH (eCH He
BKJIIOYUTh 3TOT CTWJIb, TO HEOOXOJAMMO HCIONB30BaTh (PYHKIHIO ShowWindow ());
CCS_TOP — OKHO pa3MelIaeTcs CBEpXy IMOJl CTPOKOW MEHIO, MIPHYEM pa3Mep Io Bep-
TUKaJH YCTaHABIMBAECTCS MCXOJS M3 pa3MEepoB KHOIOK, a TOPHU3OHTAIBHBINA pazMep
yCTaHaBIMBAETCA MO IIUPHUHE POJUTENHCKOTO OKHA.

Crnemyronmii mapamMeTp — UASHTH()UKATOP OKHA MaHEeITd UHCTPYMEHTOB, IPHUCBANBAEM
emy HoMmep 1. Jlamee 0, MOCKONBKY JJIsi CTAHAAPTHOTO pecypca HINST COMMCTRL 3TOT
napamerp He ucrnoib3yerca. nentudurkarop pecypca BbIOepeM IDB_STD SMALL COLOR
i "ManeHpkux" (16x16) xHomoK. Jlanmee omuchiBaeTcs tbb — yKa3aTeidh Ha MacCUB
CTPYKTYp TBBUTTON M KOJHYECTBO 3JeMEHTOB — 3. Cnenyromue 4 mons Aias CTaH-
JAPTHBIX 3JEMEHTOB YIPABJICHHUS HE MCIOIB3YIOTCS W 3alOJTHIIOTCS HYJEBBIM 3HAYe-
HUEM, a TTOCIIEAHUM MTapaMeTPOM CTOUT pa3Mep CTPYKTYPHI sizeof (TBBUTTON).

TTPUMEYAHUNE

CnenyeT UMeTb B BMAY, YTO AN XpaHEHUSI M300paXKeHNs1 BCEX SNEMEHTOB MaHenun UHCTPY-
MEHTOB MUCMNONb3yeTcsa oauH 6uToBbLIM 06pas, a n3BneyeHne Heobxoammoro obpasa npowc-
XOOUT MO MHAEKCY.

5. HeoOxoauMo mpeaycMOTpeTh W3MEHEHHE Pa3MEpOB IAaHE WHCTPYMEHTOB IPH M3-
MEHEHHU Pa3MEepOB OKHA, MHAYE MaHellb MHCTPYMEHTOB Oy/eT BBIMVIAJCTh HE OYCHBb
npUBIIEKaTeNbHO. Jlydine Bcero caenars 3To Npu 00paboTke COOOMIEHUS WM SIZE TO0-
CBUIKOM COOOIIEHUS TB AUTOSIZE:

SendMessage (hwndToolBar, TB AUTOSIZE, 0, 0);

YTO TMpPHBENET K aBTOMATHYECKOW KOPPEKTHUPOBKE pa3Mepa MaHeId WHCTPYMEHTOB,
Y OHA TApaHTHPOBAHHO Oy/IE€T 3aHUMATh BCIO BEPXHIOIO CTPOKY.

6. TGHCpB OCTaJIOCh PCIIMTL IMOCJICAHIOKO HpO6J’ICMy: ACJI0 B TOM, YTO MAaHCJIb UHCTPY-
MCHTOB, SBJIAACH JOYCPHUM OKHOM, JICXKUT BHYTPHU KJIMEHTCKOM 00JacTH OKHA U npu
BBIBOAC TCKCTAa NEPCKPOCT €ro BCPXHIOKO YaCThb. MoxxHOo peUIUTh 3Ty Hp06JI€My, CMEC-
CTHUB HAaYaJIbHYIO TOYKY BbIBO/Ia TCKCTA. HpI/I O6pa60TKC COO6IIICHI/I$I WM SIZE BbIYHC-
JIMM BBICOTY IMAHCJIUM MHCTPYMCHTOB IIPU TOMOIIN (I)YHKIII/II/I GetWindowRect (), KOTO-
pasd BO3BpAIacT KOOPAUHATBI OKHA OTHOCUTCIILHO pa6oqero CToJia:

GetWindowRect (hwndToolBar, &rt);

size Toolbar = rt.bottom - rt.top;
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MIEPEMEHHBIE rt U size Toolbar MPEABApUTEILHO ONPEAEIUMM B OKOHHOHN (PpyHKIMN
static int size Toolbar;

RECT rt;

B cooOmiennn wM_PAINT NpH HAYaJIbHOM WHUIMANHM3AINY ITUKJIA TIEPEMEHHOH y 3a-
JauM 3HaYeHHe:

for(y = size Toolbar, ...),

[P 3TOM TI€pBas CTPOKA TEKCTa OYAET CMEICHA HUXKE TTaHeIn HHCTpyMeHToB. OHa-
KO B 3TOM Cily4dae HEOoOXOIMMO TaKXe CKOPPEKTHPOBaTh M pa3MaxX CKPOJUIMHTA II0
BEPTUKaJIH, IIOCKOJIbKY OH 3aBHCHUT OT Pa3MepoB OKHA. B coolmiennn wM_ SIZE OTpe-
JAKTUPYEM CTPOKY:

k = n - (sy - size_Toolbar)/size.cy;

Msl Bce chaenaid MPaBWIbHO, HO MPH KOMIMIAIUU OyAET BBIIAHO COOOIICHHE 00
ommmuoKe:

error LNK2001: unresolved external symbol imp CreateToolbarEx@52

Jleno B ToM, 4TO OMONHOTEKA, B KOTOPOI HAXOUTCS TeNO (BYHKIUHU CreateToolbarEx (),
[0 YMOJTYaHHIO HE MOJKIIoYaeTCs K mpoekTy. Heooxomumo caenats 3to "spyunyio”. Ot-
KpPOeM OKHO CBOWCTB MpoekTa B auanoroBom okue Solution Explorer. Ha momnoxke
Linker | Input B okue penaxtupoBanust Additional Dependencies no6asinsiem k criu-
CKy OMONMMOTEUHBIX (aiIoB comct132.1ib.

File Property Pages B
Configuration: |Act’we(Debug) ﬂ Platform: |Act’we(\l\ﬂn32) j Configuration Manager...
Common Properties Additional Dependencies kernel32.lib;user32.lib;gdi32.ib;winspool.ib;comdig32.ib;a
= Configuration Properties Ignore Al Defautt Libraries - .
General Ignore Specific Default Libraries AddRIonADEpeenc: 2] x]
Debugging Module Definition File comctiB2.ib =]
VC++ Directories Add Module to Assembly
CfC++ Embed Managed Resource File
B Linker Force Symbol References
General Delay Loaded Dls =
Input Assembly Link Resource iI LI—I
Manifest File
Debugging Inherited values:
System kernel32.ib i‘
Optimization user32.lb
Embedded IDL gdiz2.ib
Advanced winspool.i
Command Line TR LI
Manifest Tool
Resources [¥ Inherit from parent or project defauits Macross>
XML Document Generz
Browse Information
Buid Events L&e\l
A

Custom Build Step

Additional Dependencies
Specifies additional items to add to the link command line [i.e. kernel32.ib]

|/ I (]

OK | OTMeHa FpvMeHTE

Puc. 2.3. [InanoroBoe okHO HACTPOWKN NapamMeTpoB NpoeKTa
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TMPUMEYAHNE

Wmsa canna comctl132.1ib BbIMAAUT HE OYEHb KPAacuBO, HO 3TO Hacregue onepawlmoH-
Hon cuctembl MS-DOS, rge nmsa ¢paina He npesbiwano 8 CMMBOMOB.

Tenepp koMmuiIALIMS JODKHA MpoiiTh ycmemHo. Ha puc. 2.4 nmokasaH npuMep paOOThI
CO3/IaHHOTO NPUIOKECHHUS.

I e _olx]|
Fle Help
EE= =

WIN32 APPLICATION : File Proiect Overview

AppWizard has created this File application for you.

This file contains a summarv of what you will find in each of the files that
make up your File application.

File wcxnroi
This is the main proiect file for ¥ C++ proiects aenerated usina an Annlice
It contains information about the version of Visual C++ that aenerated th
information about the platforms, configurations, and project features sel
Application Wizard.

=

jr povmnwnd Filbowe = él

Puc. 2.4. PaboTta npunoXeHusi ¢ naHernb MHCTPYMEHTOB

Bbi6op wpudTtos

MoHO U jaanee HapalnuBaTh (HYHKIIMOHAJIBHBIE BO3MOXKHOCTH MPOTPaMMBI TIPOCMOTpA
¢aitnos. Crneayromee pacmIMpeHHEe MO3BOJIMT NPOrpaMMe NPOU3BOJIBHO BHIOMPATh
mpu@T A7 BBIBO/Ia TEKCTa. Bocmosb3yeMcsi IMEIONIMMCS B CUCTEME CTaHJapTHBIM Jina-
J0roM BbIOOpa mpudTa.

Jliis oOpateHus K AMaJoroBoMy OKHY BBIOOpa MIpudTa HEOOXOAMMO OIUCATh JIBE Tepe-
MEHHBIC THIIA CHOOSEFONT M LOGFONT, I'Jie IIepBasi 00ecIieunBaeT B3auMOICHCTBHE ¢ (DYHK-
uel nuanora, a Bropas TpeOyeTcs Uit XpaHeHusI nHpopMaIu o BEIOpaHHOM mipudre.
O0e cTpYKTyphl UMEIOT OOJIBIIOE KOJIMYESCTBO IOJICH U ONpeecHbl B (aiiiax BKIIIoUe-
HUH commdlg.h HM wingdi.h.

@OuHANBHBIA TEKCT OKOHHOH (YHKUMHM NpHUBEIEH B JHUCTHHIE 2.3, 37€Ch e 00CyauM
JMIIb HOBBIE 31eMeHThl. HauHeM ¢ onucaHus nepeMeHHbIX:

static LOGFONT 1f;

static CHOOSEFONT cf;

static HFONT hfont;

Ham motpebyercst ompenenuTs JHAMb 4 TOMS CTPYKTYPBI CHOOSEFONT. CmemaeM 3TO
B COOOIICHNH WM_CREATE!

cf.lStructSize = sizeof (CHOOSEFONT) ;

cf.Flags = CF_EFFECTS | CF_INITTOLOGFONTSTRUCT | CF_SCREENFONTS;
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cf.hwndOwner = hWnd;

cf.lpLogFont &1f;

HepBOC I10JIC COACPIKHUT pa3sMEp CTPYKTYPhl CHOOSEFONT. CJICI[yIOHlI/Ie I10JIs OIIPEACIIAOT
(bmaru u AECKPUTITOP POIUTENHCKOTO OKHA, a TIOCJeIHEee MOJIe XPAHHUT YKa3aTelb Ha Iie-
PEMEHHYIO THIIA LOGFONT.

Flags 3a4a€T PpCXKXUM pa6OTI)I JAHUaJIOTOBOI'O OKHAa:

0 CF_EFFECTS — IIO3BOJISIET IIOJIb30BATENI0 ONPEIEIATh 3a4EPKHYTHIM, TOAYEPKHYThIN
mpudT, a TaKKE IBET TEKCTA;

0 CF_INITTOLOGFONTSTRUCT — HCIIOJIB3YEeTCSl CTPYKTypa LOGFONT;

0 CF_SCREENFONTS — BBIBOJUTCS CITUCOK TOJNBKO 3KPaHHBIX MIPU(TOB, MOAMEPKHBAC-
MBIX CHCTEMOH.

Tenepb MOKHO CTPOUTH OOpalieHue K (PYHKI[MHM JUAJIOTa ChooseFont () !

BOOL APIENTRY ChooseFont (LPCHOOSEFONT) ;

OyHKIMA TPUHAMAET yKa3areilb Ha MEPEMEHHYIO THIIAa CHOOSEFONT M BO3BpallacT TRUE

MPH YCIENTHON paboTe Auasora.

Hob6aBum B Bhmagaromee MeHio Odopmienue nyHkT Wpudr ¢ naeHtuduraropom
ID FONT M IIOCTPOHMM €ro 00padoTUHK.

TTPUMEYAHUNE

lMepen OTKpbITMEM OKHa Menu HyXHO YCTaHOBWTbL B Mofie CBOWCTB Language — Pycckuii
(Poccus).

[Tocne BoOOpa mpudTa Mel, YTOOHI "HE 3aMyCOPUTH" MAMSTH, YHUUTOKUM MPe bl Ty U
mpUQT, €CITU OH CYIIECTBOBAJI, IPH MOMOIIM KOHCTPYKIIUH 1if (hfont)

3areM co3maguM mpudT QyHKIUEH CreateFont Indirect ().

B xauectBe mapameTpa QyHKIMS MPUHIMAET yKa3aTelb Ha CTPYKTYPY LOGFONT W 3arod-
HSET ee MOJsl B XoJe Auanora. Ternepb HEOOXOIUMO ONpPENEINTh METPUKY TEKCTa: HaM
HYXHa BbICOTa mpudTa M cpeHss MuprHa cuMBoia. OnpeeuTh STH MapaMeTpbl MOXK-
HO oOpamieHneM K (QYHKUUH GetTextMetrics (), KOTOPYIO MBI YK€ paccMaTpHUBaIH
B enage 1. OnHako mpeaBapuUTENbHO HEOOXOAMMO IONYYUTh KOHTEKCT YCTPOMCTBA hdc
1 BBIOpaTh co3aaHHbI WpU(T TekymuM. CpeaHIon IUPUHY CUMBOJIA MBI MOJIyYUM U3
MOJIS tmAveCharWidth CTPYKTYPBI TEXTMETRIC, KOTOPYIO TaKXKe HYXKHO TPEIBAPUTEILHO
OTINCATB:

TEXTMETRIC tm;

BLICOTy CTPOKHM HACT BBIPAXKCHHUEC: tm.tmHeight + tm.tmExternalleading.
OcTanock nepeonpeaciMTh mapaMeTpbl CKPOJIJIMHIA, ITOCJIAB COO6HICHI/I6 WM SIZE!:
SendMessage (hwnd, WM SIZE, 0, sy << 16 | sx);

" IepepuUCoOBaTb OKHO BBI3SOBOM q)yHKIII/II/I InvalidateRect ().

B cooOmiennu WM PATNT HEOOXOIUMO 0OAaBUTH KOJI JJIsl IEPSKIIFOUYCHUS Ha BEIOpaHHBIH
mpudT ¥ YCTAHOBUTH €TO IIBET.

W mocnegamii mtpux. IIpakTHdeckun Bce COBpEMEHHBIC MAHHUITYJISATOPHI THIA 'MBIIIE"
HUMEIOT CPETHEE KOJISCUKO, KOTOPOE OOBIYHO MCIIONIB3YETCS NI IPOKPYTKU TeKcTa. beuto
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ObI yMECTHO ¥ HaM BOCHOJIB30BAaTHCS ATOW BO3ZMOXKHOCTBIO, TeM 00JIee, YTO 3TO JOBOJIBHO
POCTO.

[IpokpyTka KoJleCHKa MBIIIN TOPOKAAET COOOUICHNE WM MOUSEWHEEL, a B CTapIlIeM CJOo-
B€ wParam BO3BpAaIIa€TCA KOJIUYECTBO HIAroB KOJICCHUKA, YMHOXCHHOC Ha KOHCTAHTY
WHEEL DELTA (3HaueHue KoHcTaHTHI 120). Ham nocrarodHo moAenuTh 3TO 3HaUeHHE Ha
JaHHYI0 KOHCTAaHTY, U MBI IOJIYYUM KOJIUYECTBO LIArosB. ITo3zabotnmcst o TOM, yTOOBI HE
BBEINTH 3a r'paHulbl CKPOJUIMHIA, YCTAHOBUM HOBYIO IMO3HWIHIO JIBUKKA U HNEPCPUCYEM
OKHO.
case WM MOUSEWHEEL:

iVscrollPos -= (short)HIWORD(wParam)/WHEEL_DELTA;

iVscrollPos = max (0, min (iVscrollPos, COUNT)) ;

SetScrollPos (hWnd, SB VERT, iVscrollPos, TRUE);

InvalidateRect (hWnd, NULL, TRUE) ;

break;

TTPUMEYAHUE

MpyHUUNManbHO BaXkHO 3adaTtb siBHOE NpeobpasoBaHue Tvna (short)HIWORD (wParam),
MHaye oTpuuaTenbHOe 3HayeHue B CTapluem crioBe wParam OygeT MHTEpnpeTMpoBaTbCA
Kak o4eHb OonblLUoe NOoNoXUTENbHOE YMCHO.

Nuctuhr 2.3. OkoH4YaTenbHbIA BApUAHT OKOHHOW (hyHKLMKU NporpaMmMbi MpocMoTpa
c¢dannos

#include <commdlg.h>
#include <fstream>
#include <vector>
#include <string>
#include <commctrl.h>
TBBUTTON tbb[] =
{
{STD_FILENEW, ID FILE NEW, TBSTATE ENABLED, TBSTYLE BUTTON,0,0,0,0},
{STD_FILEOPEN, ID FILE OPEN,TBSTATE ENABLED, TBSTYLE BUTTON,O0,0,0,0},
{STD_FILESAVE, ID FILE SAVE,TBSTATE ENABLED, TBSTYLE BUTTON,O0,0,0,0}
i
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{

PAINTSTRUCT ps;

HDC hdc;

static TCHAR name[256] = T("");;

static OPENFILENAME file;

std::ifstream in;

std::ofstream out;

static std::vector<std::string> v;

std::vector<std::string>::iterator it;
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std::string st;
int vy, k;

static int n, length, sx, sy, cx, iVscrollPos, iHscrollPos, COUNT, MAX WIDTH;

static SIZE size = {8, 16 };

static HWND hWndToolBar;

static int size Toolbar;

RECT rt;

static LOGFONT 1f;

static CHOOSEFONT cf;

static HFONT hfont;

TEXTMETRIC tm;

switch (message)

{

case WM CREATE:
file.lStructSize = sizeof (OPENFILENAME) ;

file.hInstance = hInst;

file.lpstrFilter = T ("Text .txt\0 *.txt\O0Bce Qarme\0 *.*");

file.lpstrFile = name;
file.nMaxFile = 256;
file.lpstrInitialDir = T(".\\");
file.lpstrDefExt = T ("txt");

hWindToolBar = CreateToolbarEx (hWind, WS CHILD|WS VISIBLE|CCS TOP,1,0,
HINST COMMCTRL,IDB STD SMALL COLOR,tbb,3,0,0,0,0,sizeof (TBBUTTON) ) ;

cf.lStructSize = sizeof (CHOOSEFONT) ;

cf.Flags = CF EFFECTS | CF INITTOLOGFONTSTRUCT | CF SCREENFONTS;

cf.hwndOwner = hWnd;
cf.lplogFont = &1f;
break;
case WM SIZE:
sx = LOWORD (lParam) ;
sy HIWORD (1Param) ;
k = n - (sy - size Toolbar)/size.cy;
if (k > 0) COUNT = k; else COUNT = iVscrollPos = 0;
SetScrollRange (hwnd, SB VERT, 0, COUNT, FALSE);
SetScrollPos (hwWwnd, SB VERT, iVscrollPos, TRUE);

k = length - sx/size.cx;

if (k > 0) MAX WIDTH = k; else MAX WIDTH = iHscrollPos

SetScrollRange (hwnd, SB HORZ, 0, MAX WIDTH, FALSE);
SetScrollPos (hwnd, SB HORZ, iHscrollPos, TRUE);
SendMessage (hWndToolBar, TB AUTOSIZE, 0, 0);
GetWindowRect (hWndToolBar, &rt);

size Toolbar = rt.bottom - rt.top;

break;
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case WM _MOUSEWHEEL:
iVscrollPos -= (short)HIWORD(wParam)/WHEEL_DELTA;
iVscrollPos = max (0, min (iVscrollPos, COUNT)) ;
SetScrollPos (hWwnd, SB VERT, iVscrollPos, TRUE);
InvalidateRect (hWnd, NULL, TRUE);
break;

case WM _VSCROLL
switch (LOWORD (wParam) )

{

case SB_LINEUP : 1VscrollPos--; break;
case SB LINEDOWN : iVscrollPos++; break;
case SB_PAGEUP : iVscrollPos -= sy/size.cy; break;

case SB PAGEDOWN : iVscrollPos += sy/size.cy; break;
case SB THUMBPOSITION : iVscrollPos = HIWORD (wParam); break;
}
iVscrollPos = max (0, min (iVscrollPos, COUNT)) ;
if (iVscrollPos != GetScrollPos (hWnd, SB VERT))
{
SetScrollPos (hWnd, SB VERT, iVscrollPos, TRUE);
InvalidateRect (hWnd, NULL, TRUE) ;
}
break;
case WM_HSCROLL
switch (LOWORD (wParam) )
{

case SB LINEUP : iHscrollPos--; break;
case SB LINEDOWN : iHscrollPos++; break;
case SB PAGEUP : iHscrollPos -= 8; break;

case SB PAGEDOWN : iHscrollPos += 8; break;
case SB THUMBPOSITION : iHscrollPos = HIWORD (wParam); break;
}
iHscrollPos = max (0, min(iHscrollPos, MAX WIDTH)) ;
if (iHscrollPos != GetScrollPos (hWnd, SB HORZ))
{
SetScrollPos (hWnd, SB HORZ, iHscrollPos, TRUE);
InvalidateRect (hWnd, NULL, TRUE) ;
}
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID FILE NEW
if (!v.empty()) std::vector<std::string>().swap (v);
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n = length = 0;
SendMessage (hWnd, WM SIZE, 0, sy << 16 | sx);
InvalidateRect (hWnd, NULL, TRUE) ;
break;
case ID FILE OPEN
file.lpstrTitle = T ("Orkperre Gai mia dTeHua");
file.Flags = OFN_ HIDEREADONLY;
if (!GetOpenFileName (&file)) return 1;
in.open (name) ;
while (getline(in,st))
{
if (length < st.length()) length = st.length();
v.push back(st);
}
in.close();
n = v.size();
SendMessage (hWnd, WM SIZE, 0, sy << 16 | sx);
InvalidateRect (hWnd,NULL, 1) ;
break;
case ID FILE SAVE
file.lpstrTitle = T ("Orkperre Oain mia szammucu");
file.Flags = OFN NOTESTFILECREATE;
if (!GetSaveFileName (&file)) return 1;
out.open (name) ;
for (it = v.begin(); it != v.end(); ++it) out << *it <<
out.close();
break;
case ID FONT
if (ChooseFont (&cf))
{
if (hfont) DeleteObject (hfont);
hfont = CreateFontIndirect (&1f);
hdc = GetDC (hwnd) ;
SelectObject (hdc, hfont);
GetTextMetrics (hdc, &tm);
size.cx = tm.tmAveCharWidth;
size.cy = tm.tmHeight + tm.tmExternalleading;
ReleaseDC (hiWwnd, hdc);
SendMessage (hWwnd, WM SIZE, 0, sy << 16 | sx);
InvalidateRect (hWnd, NULL, TRUE);
}
break;
case IDM EXIT: DestroyWindow (hWnd); break;

l\nl;



Paboma c ¢atinamu

95

default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:

hdc = BeginPaint (hWnd, &ps);

if (hfont)

{ SelectObject (hdc, hfont);

SetTextColor (hdc, cf.rgbColors);
}
for (y = size Toolbar, it = v.begin() + iVscrollPos;
it !'= v.end() && y < sy; ++it, y += size.cy)
if (iHscrollPos < it->length())
TabbedTextOutA (hdc, 0, y, it->data()+iHscrollPos,
it->length()-iHscrollPos, 0, NULL, O);

EndPaint (hWnd, &ps);

break;
case WM DESTROY:

if (hfont) DeleteObject (hfont);

PostQuitMessage (0) ;

break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

IMoxasyii, 3T0 BCe, 4TO MOYKHO OBLIO C/IENaTh HA JAHHOM dTare (puc. 2.5).

FHle Help Odopmnenune

M File =1k

6£§%ﬁﬂﬂyikﬁ7ﬂizgw67Ew13nfzézfjgzé;géywész?&qjéb;yvaa

Puc. 2.5. OkHO hrHanbHoOM BepcHM NporpaMmmbl-npoCMOTpPLLUUKA TEKCTOBBIX (hannos
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OmHaKo MBI TOJDKHBI OTAAaBaTh ce0€ OTYET, YTO He BCE MPOOJIEMbI HAIILIH yIOBIETBOPH-
TEJIBHOE peIICHHE:

1. Tak, MakcuMasbHas JJIMHA CTPOKH, HEOOXOAUMAs [UIsl OpPraHM3alul TOPH30HTAIBHO-
IO CKpPOJUIMHTA, ONpPE/CICHa HE COBCEM KOPPEKTHO MPU HAJMYUHU B TEKCTE CHMBOJIOB
TaOyIISAHH.

2. Hawm mpuinioch BEIBOAUTH TEKCT 10 KOHIIA CTPOKH, JaXKE €CJIM OH BBIXOJIUT 3a TPaHHU-
Iy OKHa, MOCKOJBbKY pEIIeHHe 3TOH mpoOiIeMbl JOCTYIMHBIMA Ha JaHHOM YpPOBHE
CpeAcTBaMH TPeOyeT CIMIIKOM MHOTO YCHITHH.

3. T'opu3oHTaNBHBINA CKPOJUIMHT OyneT paboTaTh yIOBICTBOPUTENBHO ISl MOHOIIMPHH-
HeIX wpudros, HO 111 TrueType, mpudTOB, KOrAa MIMPHUHA CUMBOJIOB Pa3iHyHa,
CTPOKHU TeKcTa OyAyT "TuaBaTh' MpU CKPOJUIMHTE, U MBI MOXKEM HOTEPSTH "XBOCTHI"
JUIMHHBIX CTOK.

Ecimm INEPpBBIC IBC HpOGJ’ICMH MOKHO KaK-TO pCIINTh, HAlIMCAaB JIOTIOJIHUTEIbHBIN Koza, TO
B IMOCJICAHEM CIydac Y HaC IIOKa HET NOAXOAAIIETO MEXaHU3Ma.

HauGosnee mpocto 3TH HpoOJeMbl pa3pelIaroTcss MPH HUCIOIb30BAHUHM BUPTYaJIbHBIX
OKOH, O YeM MbI OyJIeM TOBOPHUTSH B 21aee 4.

YreHue n 3anuckb hamnnos B bubnuoteke Win32 API

B Win32 API umeercst cBoii Habop GyHKIHH, 06ecrieunBaonmx padoTy ¢ ¢paitamu. Mbl
He OyZeM J0JIro 3a/lepKUBAaThCsl Ha 3TOM BOIPOCE, MTOCKOJIBKY HAac IOKA BIIOJHE YCTpau-
BaeT OMOIMOTEKA TIOTOKOBBIX KJIACCOB, 0OECIIEUHBAIOIIAs TOCTATOYHO XOPOLIHH CEpPBHLC.
OnHAKO JUTS TTOTHOTHI KApTHUHBI IIOCMOTPUM, KaK MOYKHO CO3JIaTh MPOTPaMMy YTEHHS U
3aIMCH TEKCTOBBIX (aiiyIoB, UCIOIB3Ys uMetolumiics Haoop API-dyrkumii (suctusr 2.4).

Hawm nonano0sitest 3 ¢yHKuuu:
1. JInst OTKpBITHS WM co3aHud (aiiia ucroab3yeTcs (PyHKIUS:

HANDLE WINAPI CreateFileW (

LPCWSTR 1pFileName, //vma daria

DWORD dwDesiredAccess, //crnocob mocTymna

DWORD dwShareMode, //COBMECTHBII HOCTYII

LPSECURITY ATTRIBUTES lpSecurityAttributes, //aTpubyTH OOCTYIa
DWORD dwCreationDisposition, //mpoBepka CymeCTBOBAHMSA

DWORD dwFlagsAndAttributes, //aTpubyTH barna

HANDLE hTemplateFile); //NeCKpUNTOP BPEMEHHOTO dalia

2. Yurate u3 (aiina Oynem QyHKIHEH:
BOOL WINAPI ReadFile (

HANDLE hFile, //meckpunTop bdaiina

LPVOID lpBuffer, //6ybep B mnamaTu

DWORD nNumberOfBytesToRead, //MakCyMaibHOe uyMciIo OaiToB

LPDWORD lpNumberOfBytesRead, //yKazaTesb [IEPEMEHHOM, BO3BpAaLAKIEi

//xOImMuecTBO QaKTMUECKM [IPOUMTAHHEIX OaiTOB

LPOVERLAPPED l1pOverlapped) ; //ykasaresnb Ha CTPYKTypy OVERLAPPED
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3. Iumewm B daiin pyHKIHEiH:
BOOL WINAPI WriteFile (

HANDLE hFile, //meckpunTop dara
LPCVOID lpBuffer, //Bybep B mamaTu
DWORD nNumberOfBytesToWrite, //YUnCIIO BaNMUCHBAEMEIX OaTOB

LPDWORD 1pNumberOfBytesWritten, //ykasaTeyb NEepPeMeHHO,

//BO3Bpamane KoJMYecTBO baKkTuiecKy
3aNMCaHHEX OalToB

LPOVERLAPPED lpOverlapped) ; // ykaszaresb Ha CTPyKTypy OVERLAPPED
Bonee moapoGHyo mHpOpManuio 00 3TuX (YHKUUAX MOXKHO mouyepnHyTb B MSDN
(Microsoft Developer Network), a ¢pyHKIHIO CreateFile () Mbl PACCMOTPUM IOAPOOHEE
B 21ase 6.

JNucturr 2.4. OpraHusauus YteHusi/3anucu cpana B 6ubnuoteke API-cpyHKUMI

#include <commdlg.h>
const DWORD MaxLength = Ox7fff;
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
static TCHAR name([256] = T("");;
static OPENFILENAME file;
DWORD result;
static HANDLE hFile;
static char text[MaxLength];
static int sx, sy;
static DWORD nCharRead;
RECT rt;
switch (message)
{
case WM CREATE:
file.lStructSize = sizeof (OPENFILENAME) ;
file.hInstance = hlnst;
file.lpstrFilter = T ("Text\0*.txt\0Bce obamme\0*.*");
file.lpstrFile = name;
file.nMaxFile = 256;
file.lpstrInitialDir = T(".\\");
file.lpstrDefExt = T ("txt");
break;
case WM STIZE:
sx = LOWORD (lParam) ;
sy = HIWORD (1lParam) ;
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break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID FILE NEW
nCharRead = 0;
InvalidateRect (hWnd, NULL, TRUE) ;
break;
case ID FILE OPEN
file.lpstrTitle = T ("Orkperre Oair mia dreHua");
file.Flags = OFN_ HIDEREADONLY;
if (!GetOpenFileName (&file)) return 1;
hFile = CreateFile(name, GENERIC READ, 0, NULL,
OPEN EXISTING, FILE ATTRIBUTE NORMAL, NULL);
ReadFile (hFile, text, MaxLength, &nCharRead, NULL);
CloseHandle (hFile) ;
if (nCharRead == MaxLength)
{
MessageBox (hiWnd, T ("Cmmuxom Gomypuwon ¢ami"),
_T("Heyﬂaque OTKpEITME darna"), MB YESNO | MB_ICONHAND);
return 0;
}
InvalidateRect (hWnd, NULL,TRUE) ;
break;
case ID FILE SAVE
file.lpstrTitle = _T("OTKpHTb barn s sammcu") ;
file.Flags = OFN NOTESTFILECREATE;
if (!GetSaveFileName (&file)) return 1;
hFile = CreateFile(name, GENERIC WRITE, 0, NULL,
CREATE ALWAYS, FILE ATTRIBUTE NORMAL, NULL) ;
WriteFile (hFile, text, nCharRead, &result, NULL);
CloseHandle (hFile) ;
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
SetRect (&rt, 0, 0, sx, sy);
DrawTextA (hdc, text, nCharRead, &rt, DT LEFT);
EndPaint (hWnd, &ps);

break;
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case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Jluanor oTKpbITHS (paiina JUIs YTEHUS W 3alKCH MO3aMMCTBYEM Y TIPEABILAYIICH 3amaqn
(cm. muctunr 2.1), 0OTTYIa K€ BO3bMEM 00pa0OTYUKK COOOMICHNUI WM CREATE M WM_SIZE.
OtkpriBaeM daitna s 9TeHust PyHKIHUEH CreateFile () !

hFile = CreateFile (name, GENERIC READ, 0, NULL, OPEN EXISTING,
FILE_ATTRIBUTE NORMAL, NULL);

[lepBbIif mapaMeTp name — MoONHOE WM (aiiyla. GENERIC READ O3HA4YaeT, YTo (aiia oT-
KpbIBaeTcs Juisl uyTeHus. Cleayromuii mapaMerp 0 — COBMECTHOTO JIOCTYIA K (aiiry HeT.
NULL — aTpHOYTBI JOCTYIIa HACJIEIYIOTCS OT MOPOXKAAIOIIETO MPOIecca. OPEN EXISTING —
NpOBEpKa CyIIeCTBOBaHUs (aiiina. FILE ATTRIBUTE NORMAL — (paiin ¢ "HOopMalbHBIMU"
atpubyTtamu (T. €. Qaitn He 00BSABICH, KaK CKPBITHIA, CUCTEMHBIN H T. JI.) ¥ TIOCIEIHUN
napameTp NULL — BPEMEHHBIH (ailll He co3aeTcs.

BosBpamnjaemoe 3HaueHue QYHKIHU hFile — JecKpunTop ¢aiina. 3mech ObU10 ObI yMe-
CTHO IIPOBEPHUTH, HACKOJIBKO YAAa4HO 3aBEpLIMJIACH omnepanusi OTKpbITHs (aitna. Ecmu
(aiin He cMOT OTKPBITHCS, (PYHKIIMS BO3BpAILAET O.

Uuraem daiin omHIM OJI0KOM QYHKIHEH ReadFile () !
ReadFile (hFile, text, MaxLength, &nCharRead, NULL);

31ech hFile — JECKPUNTOP OTKPHITOTO (haiiyia. text — yKa3aTeb CHMBOJILHOTO Mac-
CHBa, KyJa CUHUTBHIBAETCS MAKCHUMAJIBHO MaxLength 0aiTOB. B mepemMeHHON nCharRead
MBI MONTyYrM (DaKTHYECKOE YKMCIIO MPOYUTAHHBIX OaiitoB. [locnenHuil mapameTp NULL
03HAYaeT, YTO HET MEePEKPHITUSI YUTAEMOTO OJIOKA JaHHBIX.

3mech MBI JUIsL YOPOUICHUS 33Jadd OTPaHUYMIIMCH MaKCHUMAaJIbHBIM pa3MepoM (aiina
B MaxLength = O0x7fff 0aiiToB. BooOme-T0 (hyHKIHS MOXKET YATaTh OJIOKH pazMepoM
1o 64 K. Cmbici Hamero orpaHuueHus OyneT MOHATEH, KOT/la Mbl PACCMOTPHUM 3JI€MEH-
THI YIIPABIICHHUS B 2ase 3.

Ecnu sxe pa3smep daiina okaxercs: 0oJiblie, To OyJeT npo4nTaH OJI0K B MaxLength Oaii-
TOB, a nCharRead BEPHET 3TO K€ 3HaUeHHE. B 3TOM ciydae Mbl B TUaIOTOBOM OKHE BBI-
BOJIMM COOOII[EHNE "CoymukoM Gonblost dasn".
[Ipu 3anucu oTkpbIBaeM (aiis Taxke GYHKIUEH CreateFile () !
hFile = CreateFile (name, GENERIC WRITE, 0, NULL, CREATE ALWAYS,

FILE ATTRIBUTE NORMAL, NULL);
r7ie BTOPBIM IApaMEeTPOM CTOMT HACHTH(HUKATOP GENERIC WRITE, O3HAYalOLIUH, YTO
(ailyl OTKPBHIT 11 3aIIKMCH, a ITapaMeTp CREATE ALWAYS O3HA4aeT, YTO CO31AeTCsA HOBBIH
¢aiin, cymecTByromuii (aiin Oyaer yHUUTOXKEH.
3amuceiBaeM B (aiin Takke ogHUM OJ10KOM (DyHKUMEH WriteFile () !
WriteFile (hFile, text, nCharRead, &result, NULL);
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IZie BCe mapaMeTpbl UMEIOT TOT JK€ CMBICI, YTO U A QyHKIUH ReadFile (). Ham npu-
IIJIOCh ONKCATh IIEPEMEHHYIO result, B KOTOPYIO BO3BpAllla€TCs KOJIMYECTBO 3allHCaH-
HBIX OalTOB. DTy NEPEeMEHHYI0 MOKHO HCIOJIb30BaTh Ui KOHTPOJS NPaBUIBLHOCTH
3anucu. Eciau 670K 1aHHBIX 3amicaH Ha JUCK, TO €€ 3HaueHHe COBIMANAeT ¢ nCharRead.

Kak mpu ureHnu, Tak 1 mpH 3alucH, 3aKpbiBaeM (aisl GyHKIUEH CloseHandle ().

[Tockonbky B 3TOM 3amade MBI paboTaeM ¢ CUMBOJILHBIM MacCHBOM, a He C-CTpOKOH, TO
B MeHI0 NeW 10CTaTo4HO OOHYIIUTh YHCIIO TPOYUTAHHBIX 0aWTOB U TIEPEPUCOBATH OKHO!
nCharRead = 0;

[Ipu BeIBOAE comepskumoro (aiina B COOOIIEHUH WM PAINT BO3HUKAIOT ONpEICIICHHBIC
CJIOKHOCTH. J[e710 B TOM, 4TO MBI IpounTaNy (paiin Kak OaTOBBIA MAaCCUB, UMEIOIIHN Ty
Ke CTPYKTYPY, YTO U TEKCTOBBIH (haiill, B 4ACTHOCTH B KOHIIE CTPOKH IPHUCYTCTBYET Mapa
CUMBOJIOB — '\r\n'. MoXHO, KOHeuHO, "pa3o0pars" ¢aill Ha CTPOKHM U BHIBOAHUTH
B OKHO IIOCTPOYHO, HO MOXKHO IIOCTYIIUTh MpOINE, BOCIOJIb30BAaBIINCH (PYHKIHEH
DrawText (), KOTOpas M MpeIHa3HayeHa I BBIBOJA TEKCTOBOTO MAaCCHUBA TaAKOW CTPYK-
TypslL. [IpeaBaputenbHO TOIBKO HYKHO CO3JaTh MPSMOYTOJIBHUK Pa3MepOM C OKHO:
SetRect (&rt, 0, 0, sx, sy);

TekcT BbIBEIEM CIEAYIOMIEH KOHCTPYKIUEH:
DrawTextA (hdc, text, nCharRead, &rt, DT LEFT);

A€ Mbl YCTAHOBHJIU BBIPABHUBAHNE TCKCTa BJICBO.

Msi He OyZeM OCTaHABIMBAThCS Ha BOMPOCAX OpraHU3aluu CKpoJuiuHra. [Ipemnoxum
ATy 33729y JUIsl CAMOCTOSTENIEHOM paboThI.

Bonpochl K rnaee

dopmar QyHKIIUH GetOpenFileName (), GetSaveFileName ().

CKpoJUIHHT KaK CBOMCTBO OKHA. HacTpoiika mapaMeTpoB CKPOJIIMHTA.
O06paboTtka cooOmIeHUI WM VSCROLL M WM _HSCROLL.

FeHepaHI/ISI COOGHleHI/ISI @yHKHHeﬁ SendMessage ().

ITanens HWHCTPYMCHTOB, CTPYKTYpa TBBUTTON U ®YHKHHﬂ CreateToolbarEx ().
Kaxk mpon3BOAUTCS KOPPEKTHPOBKA PAa3MEPOB IMAHETH HHCTPYMEHTOB?

Muasor BeiOopa 1mpudTa, QyHKIUSA ChooseFont ().

© N o g~ w DB

APIl-bynkum uist ureHus U 3anvcH Qaiina.

3agaHusa onsa caMocToATeNIbHOMN paboThbl

1. Jomomuuth GuabTp BEIOOpa MMEHH (aiija BOZBMOKHOCTBIO BBIOOpa (aiijIoB ¢ pacin-
peHHeM dat M 0e3 pacIIMpeHns] UMEHH.

2. B muctunre 2.2 o6paboTaTh coobIIeHrne 0 mepeMeIieHuH IBUKKA TTI0JI0CH CKPOJUTHH-
ra SB_THUMBTRACK M KOJIECHKA MBIIIIH.
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3. 3aMeHHTh KOHTEWHEpP vector, UCTOIH30BABIIUNACS IJISI XPaHEHUS TEKCTOBBIX CTPOK
(muctunr 2.3), Ha KOHTEHHEp list.

4. JIomOJHUTH MPOrpaMMy MPOCMOTpPa TEKCTOBOTO (aityia (JIUCTUHT 2.3) MyHKTOM MEHIO
JUISL IYTE€HHsT TEKCTOBOTO (aiiina B koguposke DOS u Windows. PeannzoBath nepeko-
JUPOBKY TEKCTa JUIsl KOPPEKTHOTO BHIBOJIA B OKHE.

Yrkazanue: Bocnonn3oBaThbes (I)YHKHI/IHMI/I CharToOem () U OemToChar ().

5. Caenarb HEaKTUBHBIMH IyHKT MEHIO Save u kKHOnKy COXpaHUTh Ha MaHETU UHCTPY-
MEHTOB IIpU 3arpy3ke npwioxkeHuss u mo komanae New. Iocme otkpeiTus daiina
koMmaHnoi Open akTUBU3NPOBATh KHOTIKY M IIYHKT MEHIO Save.

Vxazanue: neobxomumo mocnaTh cOOOIIEHHE TR _ENABLEBUTTON HaHEIH WHCTPYMEH-
TOB, MOAPOOHOCTH MOXHO HalTh B cripaBouHoi cucteMe MSDN. Tlogo6Hyro 3amauy
JUIA ITYHKTa MCHIO PE€IIAacT (byHKIII/IS[ EnableMenultem().

6. OpraHu3oBaTh CKPOJUIMHT JUIsl 33Jla4d MPOCMOTpa TEKCTOBOro (haina, muctuHr 2.4.
JloToTHUTE 3aa4y MaHeIbI0 HHCTPYMEHTOB M MEHIO BBIOOpA MIPU(TOB.
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OKHa 1 aneMeHTbI ynpaBsneHus

KpoMme riiaBHOTO OKHA, TPHIOKEHHE MOKET CO3/1aBaTh M JIPyrHe OKHA: MIEPEKPhIBAEMbIC
WS_OVERLAPPED, BCIUIBIBAIOIINE WS POPUP, OYEPHUE WS _CHILD. Kajcdoe OKHO O0JHCHO
UMemb C6010 OKOHHYIO (DYHKYUIO, KyOa Nepedaromcs nocvlidemvle ONepayuoHHol Cuc-
memoul coobuens.

Haunem paccMoTpeHHe ¢ CO3JaHUsl QOUePHUX OKOH, OCOOEHHOCTBIO KOTOPBIX SIBIISETCS
TO, YTO OHH PACITIONIATAIOTCS B KIMEHTCKON 00JacTH POUTENHCKOTO OKHA U aBTOMAaTHYe-
CKH YHUYTOXAIOTCS MPHU €T0 3aKPHITUH.

Jiist co3anusi OKHA UCTIONIB3YETCsl PYHKIUS CreateWindow () WM €€ PACIIMPEHHE Crea-
teWindowEx () .

HWND WINAPI CreateWindowExW (DWORD dwExStyle, LPCWSTR lpClassName,

LPCWSTR lpWindowName, DWORD dwStyle, int X, int Y, int nWidth,

int nHeight, HWND hWndParent, HMENU hMenu, HINSTANCE hInstance,

LPVOID lpParam);

(DYHKL[I/II/I OTJIMYAIOTCsA JIMIIb IEPBBIM IMAPAMCTPOM PACHIMPCHHBIX CTHIICH dwExStyle.
Ecnu nocMotpeTh (paiia BKIIOUEHUH winuser.h, TO MOXHO YBHJETh, YTO BCE BBI3OBBI
(YHKUIMHU CreateWindow () 3aMEHSIIOTCS €€ pacIIMPEHHOM Bepcuel, Irhe MepBblid mapa-
METpP UMEET HYJIEBOE 3HAUCHMUE.

TTPUMEYAHUNE

MapameTp hMenu ncnonb3yeTca anda 3agaHua YHUKarnbHOro naeHTudmnkaTopa govepHero
OkHa child ID. B atom cnydyae npuxoaunTcA 3agaBaTb ABHOE npeo6pasoBaHme TMna
(HMENU) child ID.

B 2nase 1 Mbl yke paccMaTpuBaiyl 3HauY€HHE apryMEHTOB 3TOH (YHKIMH NP aHAIN3Ee
"ckenera" Windows-npuiioxxeHus. BcmoMHUM 1OCie0BaTebHOCTD MIAroB MpH CO3/1a-
HUM OKHa:

Coznmaercs nepemennas tuna "Kiracc okaa" WNDCLASSEX.
Perucrpupyercs kimacc okHa GyHKIIUEH RegisterClassEx ().
Bri3piBaeTcst pyHKINS CreateWindowEx () JIJISl CO3JAHUS OKHA.

IIpu momornu GyHKITUN ShowWindow () OKHO OTOOpa)aeTcsl.

ok~ DN

[Tockonmpky oTOOpakeHHE OKHa MPOHMCXOTUT ACHHXPOHHO, TO OOBIYHO HCIONB3YIOT
(hYyHKIUIO UpdateWindow () JUIA IPUHYAUTEIBHON MPOPUCOBKH OKHA.
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TMPUMEYAHNE

Cenyac, Kak npaBuIoO, MCMOMNb3YT paclUMPEeHHbIN Knacc OkHa WNDCLASSEX BMECTO
WNDCLASS W, COOTBETCTBEHHO, PaCLUMPEHHYK QYHKUMIO peructpaummu knacca OkHa
RegisterClassEx ().

PaccmoTpum mporece co3maHusl JOYEPHUX OKOH Ha NMPHUMeEpe peaan3alidd HECKOIBKHX
yueOHBIX 3a1ad.

[oyepHue OKHa

ITocTpouM npunoxeHue, UMUTUPYIOLIEE MUPOKO U3BECTHYIO UTPY "KPECTUKU-HOJIUKH",
I/ BTOPBIM MapTHEpOM OyJAeT BBICTyHaTh KommbioTep (puc. 3.1). B kauecTBe 3aroToBKH
ucnosb3yeM cranaapTHeiii Win32-mpoekt. JlobaBiuM OIUH MyHKT MeHIO New st 3armmyc-
Ka HOBOW UTpbl. TEKCT OKOHHOW (DYHKIIUH MTPUIIOKEHUS MPHUBEeH B iucTuHre 3.1.

M tic-tac-toe H[=]

Eile Help

0| X
0| X | X
0

Puc. 3.1. KpecTukun-Honukm

OcHoOBHas Hjiesl, KOTopasi peajau3yercsl B 3TOM MporpaMmMe, 3aKJIlo4acTcsl B TOM, YTO BMe-
CTO PUCOBAHHUS MPSIMOYTOJEHUKOB U BBEIYUCIICHHS 3aTE€M MO3HUIIUN HAXKATHS JICBOH KHOTIKU
MBIITITH, MBI CO3IaauM 9 MOUepHUX OKOH M OyaeM oO0pabaTeiBaTh COOOIIEHUE O IMEITIKe
MBIIIIBI0 B COOTBETCTBYIOIIEM OKHE.

JNnctur 3.1. Kpectnku-Honunkmn

LRESULT CALLBACK ChildProc (HWND, UINT, WPARAM, LPARAM) ;
TCHAR ChildClassName [MAX LOADSTRING] = T ("WinChild");
ATOM MyRegisterChildClass ()

{

WNDCLASSEX wcex ={ 0 };

wcex.cbSize = sizeof (WNDCLASSEX) ;
wcex.lpfnWndProc = ChildProc;
wcex.hInstance = hInst;

wcex.hCursor LoadCursor (NULL, IDC ARROW) ;

(HBRUSH) (COLOR WINDOW+1) ;

wcex . hbrBackground
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wcex.lpszClassName = ChildClassName;
return RegisterClassEx (&wcex) ;
}
static HFONT newFont;
static HWND hChild[9];
unsigned char k[9] = { 0 };
char text[] = { ' ', 'X', '0" };
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)
{
int i;
static int sx, sy;
switch (message)
{
case WM CREATE:
MyRegisterChildClass () ;
for (1 = 0; 1 < 9; i++)
hChild[i] = CreateWindow(ChildClassName, NULL, WS CHILD |
WS DLGFRAME | WS VISIBLE, 0, 0, 0, 0, hwnd, NULL, hInst, NULL);

break;
case WM SIZE:
if (wParam == SIZE MINIMIZED) break; //KHomka CBepPTHBAHMA OKHa
sx = LOWORD (1Param) /3; //llupuHa OOoUYepHero OKHa
sy = HIWORD (1Param)/3; //BEICOTa LIOUEPHEI'O OKHAa

if (newFont) DeleteObject (newFont) ;
newFont = CreateFont (min(sx,sy), 0, 0, 0, FW NORMAL, O, O, O,
DEFAULT CHARSET, OUT DEFAULT PRECIS, CLIP DEFAULT PRECIS,
DEFAULT QUALITY, DEFAULT PITCH | FF DONTCARE, T ("Arial"));
for (1 = 0; 1 < 9; i++)
{ MoveWindow (hChild[i], (i%3) *sx, (i/3)*sy, sx, sy, TRUE);
UpdateWindow (hChild[i]) ;
}
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case ID NEW:
for (1 = 0; i < 9; i++)
{
k[i] = 0;
InvalidateRect (hChild[i], NULL, 1);
UpdateWindow (hChild[i]) ;
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break;
case IDM EXIT: DestroyWindow (hWnd) ; break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
return 0;
}
L1170 7077 77770777 7777777777777777777777777777777777777777777777777777

LRESULT CALLBACK ChildProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM l1Pa-
ram)

{

PAINTSTRUCT ps;

HDC hdc;

RECT rt;

int i, s;

char *ch;

switch (message)

{

case WM LBUTTONDOWN :
for (i = 0; hWnd != hChild[i];
if (k[i]) break; else k[i] = 1;
InvalidateRect (hWnd, NULL, 1);
UpdateWindow (hWnd) ;
srand (1Param) ;
for(i = s = 0; i< 9; i++) if (k[i]) s++;

i++);

if (s == 9) MessageBox (hWnd, T ("Ina cienyiomero ceaHca BhOMpanTe\
New"), T("Koneu urpe"), MB OK | MB ICONQUESTION) ;
else
{
while (true)
{ s = rand()*9/ (RAND MAX+1l);
if (k[s]) continue;
k[s] = 2;
InvalidateRect (hChild[s], NULL, 1);
UpdateWindow (hChild[s]) ;

break;

}
break;
case WM _PAINT:
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for (1 = 0; hWnd != hChild[i]; i++);

if(k[i])

{
ch = text+k[i];
hdc = BeginPaint (hWnd, &ps);
GetClientRect (hWnd, &rt);
SelectObject (hdc, newFont) ;
DrawTextA (hdc, ch, 1, &rt, DT SINGLELINE|DT CENTER|DT VCENTER) ;
EndPaint (hWnd, &ps);

} //®oHOBasa 3akpacka OKHa

else DefWindowProc (hWnd, message, wParam, lParam);

break;

default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

[lpu co3AHWM TJIABHOTO OKHA TIPWIOKEHHS B COOOIIEHHMH WM CREATE CO3IaJUM
9 nouepHux OKOH. JIJif BCEX JOUCPHUX OKOH Oy/JeM HCIOJL30BATh OJUH KIIACC OKHA H,
COOTBETCTBCHHO, OJHY OKOHHYIO (YHKIMIO ChildProc. B JokampHOW (QyHKIIUH
MyRegisterChildClass () ONPEJACTUM KJIACC OKHA. [IOCKOIBKY MHOTHE IMOJISl MEePEMEH-
HOW HYXKHO OCTaBUTh CO 3HAYCHHEM I10 YMOIYaHUIO, OOHYJIUM BCIO CTPYKTYpY TPH OIU-
CaHWH U 3aMOJIHUM JIMIIb HeoOXouMble mons. [locne dyero 3aperucTpupyem Kiace OKHa
C UMEHEM "WinChild" .

Tak kak mpu oO0paboOTKe COOOIIEHHsI WM CREATE TIJIaBHOE OKHO TPHJIOXKEHHS eIle He
[IPOPHCOBAHO, JOUEPHUE OKHA CO3[aEM HYJIEBOTO pa3Mepa. YKaKeM CTHIIb WS_VISIBLE
IUTSL TOTO, YTOOBI OKHO ObUTO O0TOOpakaeMbiM. CTHIIb PaMKH WS_DLGFRAME 3alPETUT H3-
MEHEHHUE pa3MepOB OKHa MPU OYKCHUPOBKE €ro rpaHull.

OnpenenuM Ha TII00aTBPHOM YPOBHE MAcCUB THIIA HWND JIECKPUITOPOB JOUYEPHUX OKOH
hChild[9], AecKkpunTop mpudra newFont, a TaKKe CTATHUYCCKUI MAcCHB k([9] THIIA
unsigned char, TJI¢ MBI Oy/IeM XpaHUTh MIPU3HAK 3aMIOJHEHHS OKHA!

O 0 — OKHO HE 3aHAITO;

0O 1 — noab30BaTeNb WEIKHYJ JIEBOW KHOIIKOM MBILIH [0 3TOMY OKHY, 'X';
0O 2 — xoMmbloTep BBIOPAI 3TO OKHO ISl BBIBOJA, '0'.

s KOppEeKTHPOBKH pa3Mepa JOYEPHHX OKOH HCIOJIb3yeM OOpabdOTUYMK COOOLICHHMS
WM_SIZE, HOCKOJIBKY 3TO COOOIIEHHE TE€HepUpYyeTcsl Ipu JII00OM H3MEHEHHH pa3Mepa
[JIABHOTO OKHA.

Ecnu cooOrieHne cBSI3aHO ¢ KHONKOW MUHUMAIUK M wParam == SIZE MINIMIZED, epe-
pHICOBBIBAaThH OKHO HET HEOOXOIUMOCTH, U MBI 3aKaHYUBaeM 00pabOTKy COOOIICHMS OTIe-
paTopoM break.

[[TupuHy ¥ BBICOTY TJIABHOT'O OKHA MOJYYUM K3 MapaMeTpa MIAAIMIEro U CTapUIero caoBa
1Param. Pa3mephl mouepHUX OKOH YCTAaHOBUM B 1/3 OT mosrydeHHOTO pa3mepa.
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Co3maguM mpudT, ONpeAeanB €ro pasMep Mo pasMepy CO3AaHHOrO okHa. Jleckpumnrop
mpudTa onpeaescH Ha r100aJbHOM YPOBHE, OH OyAeT JOCTYIEH U B OKOHHON ()yHKIIUU
nodyepHero okHa. OJHAKO NMPH W3MEHEHUH pa3Mepa OKHa Mbl CO34aeéM HOBBIH MIpUPT,
IIPEABAPUTEIILHO YA TEKYILUI, €CIIM OH YK€ ONPE/EIICH.

B nuxie o nepemMeHHOH i HapucyeM 9 OKOH QYHKIUEH MoveWindow () !

BOOL WINAPI MoveWindow (HWND hWnd, int x, int y, int nWidth, int nHeight, BOOL
bRepaint) ;

OyHKIUS IEpEeoNpeneisieT IMO3ULUI0 BBIBOJA OKHA (x,y) W €ro pasMepbl nwidth,
nHeight. Ecam nocieqHuii napamMeTp OTJIUYEH OT 0, TEHEPUPYETCs COOOLICHNE WM PAINT
JUIsl IEPEPUCOBKH OKHA.

KoopauHatel IeBOro BEpXHEro yriia OKHa OMpeaeisiroTcs popMynaMu:

x = (1%3) *sx;

y = (i/3)*sy;

JeiicTBUTENBHO, B KIIMEHTCKOM OOJIACTH TJIABHOIO OKHA KOOPJAMHATY x MOYKHO BBIYHC-
JINTh KaK OCTATOK OT JCJICHUS i Ha 3, YMHOH(GHHLIﬁ Ha NIUPUHY JOYCPHETO OKHA; a4 KO-

OpAMHATY y KaK LSOy 49acTh OT JACJICHHUA i HaA 3, YMHOXCHHYIO Ha BBICOTY AOYCPHETO
OKHa.

31ech, 0JTHAKO, HEOOXOIUMO HCITOJIL30BaTh (PYHKIHIO UpdateWindow (), HHAYE OKHA HE
YCHEIOT MIEPEPUCOBATHCA.

JInst Toro 4TOOBI UMETh BO3MOXKHOCTD 3aITyCTUTh HOBBIH CEaHC MIPBI, JOOABUM B MEHIO
nporpaMMbl TyHKT New ¢ uaeHTuHUKaTopoM ID NEW. B oOpaboTumke 3TOH KOMaHIbI
OYHCTUM MAacCCHB k U TIEPEPUCYEM BCE TOUEPHHUE OKHA.

OcCHOBHas k€ JIOTHKA 33aJ]Ja4d COCPEIOTOYCHA B OKOHHON (PYHKIIMU JTIOYEPHHUX OKOH. MBI
Oy/ieM HCIOJIb30BaTh OJHY (PYHKIIHIO ISl BceX 9 OKOH, a pa3iuyarh ux OyJeM M0 JecK-
punTopaM, KOTOPbIe COXPAHWIH B MACCUBE hChild Ha MI00ATLHOM YPOBHE.

Ipu 06paboTke cooOrieHus WM LBUTTONDOWN CHayaja Mbl JOJDKHBI ONPEACTUTh HHACKC OK-
Ha, TTOCJIABIIEro COOOIIeHNe. DTO MOXKHO C/AENaTh, OPraHW30BaB B IIUKJIE TIEPeOOp JECKPHII-
TOPOB JIOYEPHHUX OKOH M CPaBHUB HX C IECKPUIITOPOM OKHA, TIOCIABILIETO COOOILICHHE:

for (i = 0; hwnd != hChild[i]; i++);
Mo 3aBepiieHnH UKIIA IEPEMEHHAst i W Oy/IeT HICKOMBIM HHJICKCOM.

Ecnu 3HayeHue sjeMeHTa MaccuBa k[i] OTIMYHO OT HYJIS, Mbl UTHOPUPYEM ATy OIEepa-
LUI0, MTpeKpalas o0paboTKy COOOIIEHHUs OnepaTopoM break. Eciu e okHO cBOOOAHO,
MPUCBAaNBAEM DJIEMEHTY MacCuBa k [i] 3HAYCHHUE 1.

Ilocie atoro HYXXHO NEPEPUCOBATL JOUCPHCE OKHO MOCJICAOBATCIbHBIM BHI30OBOM q)yHK—
LII/II71 InvalidateRect () U UpdateWindow ().

Ceifuac KOMITHIOTEP MOJDKEH BBIOpATh OKHO, KyZla OH BBIBEIET OTBETHBIM "HOMMK". Jlyst
ATOTO MBI HCIIOJIb3YeM (PYHKIIMIO TeHepaIuu ciydaitHoro uncia. OaHako QyHKIus Oyner
TeHEePUPOBATh OJHY M Ty € IMOCIEIOBATEIBHOCT CIyYaHBIX YMCEll, YTO HAC BPSI JIH
ycrpout. Jljist Toro 4ToObl BHECTH HEKOTOPOE pa3HOOOpa3ue B BHIOOPE OTBETA, MbI BBEIU
(GYHKIHUIO srand (), KOTOpas 3ajlaeT pa3IMyHble YHCIOBBIC MOCIE0BATEIILHOCTH, HO MX
BBIOOD OMSITh )K€ 3aBHCUT OT €€ apryMEHTa, B KaueCTBE KOTOPOTO MbI B3sUIM 1Param,
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COCTaBJICHHBIN W3 KOOPAWHAT Kypcopa MbIIH. Tak 4To, mIeKas MBIIbI0 B Pa3HBIX Yac-
TAX OKHA, MBI TIOJyYUM Pa3HbIC MOCIEI0BATEIFHOCTH CIIydaHbIX uncel. [Ipuem, koHneu-
HO, IPUMUTHBHBIN, HO €HCTBEHHBII.

OpnHako mpeaBapUTEIbHO IPOBEPUM, HE BCE JIM OKHa yxe 3aHAThl? [IpocTto moacuntaem
KOJIMYECTBO HEHYJIEBBIX 3HAUCHHUI MaccHBa k U, €CIIM 9TO KOJIMYECTBO PABHO 9, BEIBEIEM
OKHO COOOILIEHHSI, YTO UTPa 3aBEPLICHA.

B mpoTuBHOM ciiyyae B OECKOHEYHOM IUKJIE while (true) {. . .} TCHEPUPYEM CIy-
yaiiHoe yuciio B auamasoHe ot 0 1o 8:

s = rand() *9/ (RAND MAX+1) ;
Mgl yuny, 9to PyHKIHS rand () BO3BpAIACT YHCIO OT 0 IO RAND MAX = Ox7fff.

[IpoBepsieM, HE 3aHATO JIM OKHO ¢ MHACKCOM s? Eciiu He 3aHATO, IPHUCBAaWBaeM DIICMEHTY
MaccHBa k[s] 3HAUCHHE 2 U MEPEPHCOBBIBACM 3TO OKHO. ECIH ke OKHO yKe 3aHATO, TO
BBIMOJIHSIEM CJICAYIOIIMH I1ar IUKJIa, U TaK Aajiee, MOKa He MoMajaeM Ha CBOOOIHOE OKHO.
A Takoe OKHO 00S13aTENBbHO CYIIECTBYET, TOCKOJIBKY MBI TIPOBEPHIIH, YTO 3aHITHIX OKOH
MeHbIIe 9.

Temnepsb ocranock peaan3oBaTh 00pabOTKY COOOIICHHS WM PATNT.

Haunewm c¢ OMpEACICHUA MHJACKCA aKTHMBHOI'O OKHA. Onare IIPOBEPUM, HE ABJIACTCA JIU
OKHO ycThIM? B 3TOM cilydae HUYEro BBIBOIUTH HE HYXKHO, HO JJIsl OYMCTKH OKHA JTyd-
1€ BOCIIOJIB30BATHCS OOpPabOTYMKOM COOOIICHWH MO YMONYaHHIO DefWindowProc (),
KOTOPBIi 3aKPACHT OKHO (DOHOBOI KUCTHIO.

Ecmnu okHO He aBisieTcs IMYCTBIM, OIMPEACIINM CUMBOJI JJIs1 BBIBOZA B OKHO. I[J'ISI 9TOTO yC-
TaHOBUM YKa3aTCJib ch Ha CHMBOJI 'X', €CJIM k[i] == 1, WJIM Ha CUMBOJ '0', €CIIHN
k[i] == 2. MEI CIIequaJIbHO BBECJIN B MACCHUB text HepBBIﬁ CHUMBOJI npo6eJ1a, LITO6I>I
YIIPOCTUTH BBIPAXKECHHUE:

ch = text+k[i];

OnpenennM JeCKpUNTOP KOHTEKCTa YCTPOMCTBA BeginPaint (), BBIYMCIUM OIPaHUYH-
BaIOIINH MPSIMOYTOJPHUK OKHAa (PYHKIMEH GetClientRect () W BBHIOEpEM B KadecTBe
TEKyLIero MpUQT newFont.

(DYHKHHCﬁ DrawTextA () BBIBEAEM OJWH CHUMBOJ B LICHTP OKHa.

Hns storo ykaxem ¢iaru ¢GopMaTUpOBaHUS TEKCTa: DT SINGLELINE |DT CENTER|
DT_VCENTER. @YHKIUS EndPaint () 3aBepmiaeT o0paboTKy COOOIIEHUS WM PATNT.

BcnnbiBawowme okHa

BemnbiBaroiye okHa MOTYT OBITH BBIBEICHBI B JIFOOOM MECTe padOo4yero cToyia U BCerja
MIOSIBJIAFOTCS. HAa TEpeHEM IUIaHe, B OTJIIMYHE OT JOYEpPHHUX, KOTOPHIE pPa3MEeNaloTCs
B KIIMEHTCKOW 00JacTH POJUTEIHCKOTO OKHA. PacCCMOTpPHM TEXHHKY CO3JIaHUS BCILIBI-
BaOIINX OKOH Ha IPUMEpE MPIIIOKEHNUS, CTPOAIIETO Xy-Tpaduk.

OO0BIyHO TpadUUECKHe MOCTPOCHUS HE TIPOU3BOMATCS B TIABHOM OKHE IPOTPAMMEI, IS
3TOTO CO3JIAI0T OTIEeabHOEe OKHO. [locTaBuM 3amady: co3nath IporpaMmy, KOTopasi YuTa-
€T TeKCTOBBIN (haiiil ¢ MACCBOM YHCIIOBBIX JaHHBIX, PACIIOJIOKEHHBIX B ABYX CTOJIOIAX,



110 aea 3

Y CTPOUT CTaHAAPTHBIN XY-Tpaduk. B kadecTBe OCHOBHI UCTIONB3yEeM MPOTPAMMY YTCHUS
TekcToBoro (aiina (cM. yiuctunr 2.3). s ynpoiieHus Kojia IepeHeceM OIUCaHUEe BEK-
TOpa v ¥ ITeparopa it Ha rIo0aIbHBINA YPOBEHb.
Ha rnoGansHOM ypoBHE BBEIEM UMsI HOBOTO Kilacca OKHA M OMHIIEM MPOTOTHIT OKOHHON
(yHKIWYU TOCTpOeHHS TpaduKa:
TCHAR WinClassGraphName [MAX LOADSTRING] = T("ChildClass");
LRESULT CALLBACK WndGraph (HWND, UINT, WPARAM, LPARAM);
g BeiBoga rpaduka m00aBUM MyHKT MEHIO XY-TpaduK ¢ HASHTH(PHUKATOPOM ID_ LINE.
O06paboTYHK 3TO KOMaH/IBI pa3MECTUM B (DYHKIIUU TTIABHOTO OKHA!
case ID LINE

if (IsWindow (hGraph)) break;

RegisterGraphClass() ;

hGraph = CreateWindow (WinClassGraphName, T ("xy-rpadux"),

WS_SYSMENU | WS_POPUP | WS VISIBLE | WS THICKFRAME | WS CAPTION,

sx/4, sy/4, min(sx, sy), min(sx, sy), hWnd,0, hInst, NULL);

break;
Crtunm okHa o0ecriedaT BBIBOJ BCILTBIBAIOIIETO OKHA WS POPUP, OTPAHUYSHHOTO TOHKOM
pPaMKOM WS _THICKFRAME, C 3arOJIOBKOM WS CAPTION M CHUCTEMHBIM MEHIO WS SYSMENU,
oToOpakaeMoe cpasy Mociie CO3/IaHus; CTHIIb WS_VISIBLE.
Jeckpunrtop onuiineM B OKOHHOW (YHKITUH TTIABHOTO OKHA!
static HWND hGraph;
Jis mpenoTBpaIieHrs TOBTOPHOTO CO3JaHMsI OKHA MPEIyCMOTPUM IIPOBEPKY €ro CyIle-
CTBOBAHMS:
if (IsWindow (hGraph)) break;
[Tono)keHre BCIIIBIBAIONIETO OKHA OMPEAEIAETCS B CHCTEME KOOPAMHAT pabodero croa.
Bribepem Takue mapameTpeI:

sx/4, sy/4, min(sx, sy), min(sx, sy)

TTPUMEYAHUNE

Onsa okHa rpacuka MoxHO Gbino Gbl BbIGpaTh CTUMb AOYEPHEro OkHa WS CHILD. B atom
crnyyae, ogHako, HeobXoAMM LOMOMHUTENbHBIA CTUMb WS EX NOPARENTNOTIEY, YTOOb
NpeaoTBPaTMTL 3aBepLUEHNE NPUIIOXKEHUS NPY 3aKPbITUK JOYEPHEro okHa.

Perucrpanuio xiacca okHa BbIIEITAM B OTJCIBbHYIO (YHKIIHIO:
ATOM RegisterGraphClass ()
{

WNDCLASSEX wcgraph = {0};

wcgraph.cbSize = sizeof (WNDCLASSEX) ;
wcgraph.style = CS_HREDRAW | CS VREDRAW;
wcgraph. lpfnWndProc = WndGraph;

wcgraph.hInstance = hInst;

wcgraph.hCursor = LoadCursor (NULL, IDC CROSS) ;

wcgraph.hbrBackground = (HBRUSH) (COLOR WINDOW+1) ;
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wcgraph. lpszClassName = WinClassGraphName;
wcgraph.hIconSm = LoadIcon (hInst, MAKEINTRESOURCE (IDI ICON1)) ;

return RegisterClassEx (&wcgraph) ;

TMPUMEYAHNE

Mbl caenanu npucBamBavve wcgraph = {0}, YTOObI HEe 3anoNHATbL HyneBble Nona CTPyK-
Typbl WNDCLASSEX.

Jins rpaduyeckoro OKHa UCIOJIb3YeM Kypcop IDC CROSS W HOBYIO MUKTOTPaMMy, KOTO-
PYIO Mbl UMIIOPTUPOBAJIN B HAIIl ITPOCKT. 9TO MOKHO caciaarb B KOHTCKCTHOM MCHIO Add
Resource... okxna Resource View (puc. 3.2).

Add Resource E I

Resource type: New

Q@ Accelerator

34 Bitmap e
$ Cursar Custom. .. |
_:I Dialog -

] HTML Cancel |

= Hell

= Menu LI

abt String Table

[13] Wersion

Puc. 3.2. lnanoroeoe okHo Add Resource

[Mo ymoir4anuio HOBOW MKOHKE TIPUCBAMBAETCS MIACHTH(PHUKATOP IDI_TCONI.

PaccMoOTpuM OKOHHYTO (DYHKIIHMIO BCIUIBIBAIOIIEr0 OKHA (TUCTHHT 3.2).

JNucturr 3.2. OkoHHasi chyHKLMSA NOCTPOeHUA Xy-rpacduka

const int scaleX = 8; //MeTku Mo ocu x
const int scaleY = 4; //MeTKM 1O ocu y
const int indent = 25; //0TCcTyn Ojis BHBOIA METOK OCU X

struct DOUDLE POINT { double x, y; };
const int GRAPHSIZE = 1200;
const int GRAPHWIDTH = 1000;

LRESULT CALLBACK WndGraph (HWND hWnd, UINT message, WPARAM wParam, LPARAM l1Pa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static HPEN hline;
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static

HBRUSH hrect;

RECT rt;

static
static
int i,
static
TCHAR

int n, sx, sy, kx, ky;

double max x, max y, min x, min y;
X, ¥i

POINT *pt;

s[20];

DOUDLE_POINT t;

double
static

switch

z, hx, hy;
DOUDLE POINT *xy;

(message)

{ case WM CREATE:

if((n = v.size()) == 0)

{

MessageBox (hWnd, T ("3arpysure odamn"), T ("Her mannex"),

MB OK | MB ICONHAND) ;
DestroyWindow (hWnd) ;
return 1;
}
pt = new POINT[n];
xy = new DOUDLE POINT[n];
for (it = v.begin(), i = 0; 1 < n; i++, it++)
{
if (sscanf (it->c_str(),"%1lf %1f",&t.x, &t.y) != 2)
{

MessageBoxA (hwWnd, it->c str(), "Ommbka manHex", MB OK|

MB ICONHAND) ;
DestroyWindow (hiWnd) ;

return 1;

}
max X = min x = xy[0].x;
max y = min y = xy[0].y;
for (1 = 1; i < n; i++)
{
if (max x < xy[i].x) max x = xy[i].x;
else if (min x > xy[i].x) min x = xy[i].x;
if (max y < xy[i].y) max y = xy[i].y;
else if (min y > xy[i].y) min y = xy[i].y;
}
hline = CreatePen(PS SOLID, 6, RGB(0, 0, 255));
hrect = CreateSolidBrush (RGB(255,0,0));
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hx = max x - min x;
hy = max y - min y;
for (1 = 0; 1 < n; i++)

{

ptli]l.x = int ((xy[i].x - min x)*GRAPHWIDTH/hx + 0.5);
ptli]l.y = int ((xy[i].y - min y)*GRAPHWIDTH/hy + 0.5);
}
break;

case WM _SIZE:
sx = LOWORD (1Param) ;
sy = HIWORD (lParam) ;
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
hx = (max x - min x)/scaleX;
hy = (max y - min_y)/scaleY;
SetMapMode (hdc, MM ANISOTROPIC) ;
SetWindowExtEx (hdc, GRAPHSIZE, -GRAPHSIZE, NULL);
SetViewportExtEx (hdc, sx, sy, NULL);
SetViewportOrgEx (hdc, 2*indent, sy-indent, NULL);
SetTextAlign (hdc, TA RIGHT | TA TOP);
for (z = min x, 1 = 0; i <= scaleX; z += hx, i++)
{
x = int((z - min x)*GRAPHWIDTH/ (max x - min x) + 0.5);
_stprintf(s, T("%.11f"), z);
TextOut (hdc, x, 0, s, tcslen(s));
MoveToEx (hdc, x, -10, NULL);
LineTo (hdc, x, 10);
}
MoveToEx (hde, 0, 0, NULL);
LineTo (hdc, GRAPHWIDTH, O0);
SetTextAlign (hdc, TA RIGHT | TA BOTTOM) ;
for (z = min_y, i =0; 1 <= scaleY; z += hy, i++)
{
y = int((z - min_y)*GRAPHWIDTH/(maX_y - min y) + 0.5);
_stprintf(s, T("%.11f"), z);
TextOut (hdc, 0, y, s, tcslen(s));
MoveToEx (hdc, -10, y, NULL);
LineTo (hdc, 10, y);
}
MoveToEx (hde, 0, 0, NULL);
LineTo (hdc, 0, GRAPHWIDTH) ;
SelectObject (hdc, hline);
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Polyline (hdc, pt, n);
for (1 =0; 1 < n; i++)
{
SetRect (&rt, ptli].x-8, pt[i].y-8, pt[i].x+8, pt[i].y+8);
FillRect (hdc, &rt, hrect);
}
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteObject (hline) ;
DeleteObject (hrect) ;

delete[] pt;
delete[] xy;
break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;

Co3nanum TEKCTOBBIH (aiin ¢ TaHHBIMU U TIOCTPOMM IpaduK, N300paskeHHBIH Ha pHc. 3.3.
[Mpenmnonaraercs, 9To TOYKU rpaduKa yHopsIo4eHbI O BO3PACTAHHUIO KOOPAWHATHI X.

N ~ |

9.0

2.5 4.0 55 7.0 85 10,0 11.5 13.0

-
=o,0

Puc. 3.3. lNocTpoeHune xy-rpacumka

KoHcTaHTBI, KOTOPBIC MBI OMKUCATH TIEPET TEIOM (YHKIMH, CITY AT JUI 33JJaHUs KOJINYe-
CTBa METOK IT0 OCSM KOOPJHMHAT, a TaK)Ke JJIS BRIICICHIS MeCcTa JJIs TIOrcel oceil. MBI
BBIJICIWIIN 25 JTOTUYECKUX €AUHMUIL IS MOANUCH ocu X U 50 enunuil 1j1s ocu Y. J{Be KOH-
CTaHTBI GRAPHSIZE M GRAPHWIDTH OIPEAEIISIOT JIOTHYECKHUE pa3Mephl OKHA B rpaduka.
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Haunem paccMmotpenue koga ¢ cooOmieHus Wy CREATE. BHagane mpoBepum — 3arpyxe-
HBI JTU JAaHHBIEC B TIAMSTH?

if((n = v.size()) == 0)

Ecau JAHHBIC HC 3arpyXCHbl U n pPaBHO 0O, BBIBOIUM COO6IHCHI/IC B JWAJIOTOBOM OKHE
M 3aKpbIBaCM OKHO hGraph.

TMPUMEYAHNE

MoxxHo 6bIno Gbl pewnTb 3Ty npo6nemy MHade. pu co3gaHnm okHa caenatb NYHKT MEHI0

nocTpoeHus rpaduka Xy-graph HeakTUBHbIM:
EnableMenultem (GetMenu (hWnd), ID LINE, MF DISABLED) ;

Mocne 3arpysku harina BepHyTb aKTUBHOCTb MYHKTY MEHIO:
EnableMenultem (GetMenu (hWnd), ID LINE, MF ENABLED) ;

Ecnu jxe naHHbpIe IMEIOTCA, BBIJENSAEM MMaMATh [0/l MAaCCHUB THUIA DOUDLE POINT, rje Oy-
JIeM XpaHUTh JJaHHbBIe rpaduka B BHJE YUCENl C TUIABAIOIIEH TOUKOH THIIA double, M Mac-
CUB POINT, TJi¢ KOOPJUHATHI TOUEK XPaHATCS B JIOTHYECKUX eIUHHIAxX. J[eo B TOM, 4TO
(GyHKIHUS Polyline (), KOTOPYIO MBI Oy/IeM HCIIONB30BATh JJIS BBIBOJIA rpaduka, Tpedyer
apryMeHTa THIa POINTX.

Ilocne yero u3BIEKaeM YHCIIOBBIC JaHHBIC M3 KOHTeﬁHepa, TAC OHU XPaHATCA B BUAC
CTPOK THIIA string.

[TockonbKy YHCIO CTPOK TEKCTa HAM HM3BECTHO, YATACM WX B IMKIE, M (QYHKIHEH
sscanf () W3BJEKaeM IO J1Ba 4yncia u3 cTpoku. OaHa U3 IPUYHH, TIOYEMY MBI BOCIOJb-
30BaJIMCh 3TOH (YHKIMEH, 3aKIF0YaeTCs] B TOM, YTO OHAa BO3BPAIIAET KOJUIECTBO MPe0o-
pa3oBaHHBIX MaHHBIX. Ecnm e B CTpOKe OKa3aloch MEHEE IBYX YHCEJ, BHIBEAEM CO00-
mieare 00 ommOKe B TaHHBIX M 3aKPOEM OKHO hGraph.

3,[[60]) KE OIIPEACINM JUANa30H I X M Y-KOOpAUHAT rpaq)m(a, T. €. MUHUMAJIBHOC U MaK-
CHUMAJIbHOC 3HA4YCHMUA. CO3):[aZ[I/IM nepo Ajid mMOCTPOCHU rpaq)mca 1 KHUCTBh AJId BBIACIIC-
HUs ToueK. [lociie yero 3amoaHuM MacCUB JIOTHYECKUX KOOpAUHAT TOYCK Fpa(bI/IKa.

[Tpu 06paboTke cooOIIeH s WM SIZE HalIeM pa3Mephl JIOUEPHETo OKHA sx | sy (pa3Mep
OKHA MOXXET OBITh H3MEHEH I0JIb30BaTeNieM, U TpaduK JTOKEH ObITh IEPECTPOCH).

3apanee mpenanonaraeM, 4to rpaduk OyJeT CTPOUTHCS B JIOTHYECKOM INPSIMOYTOJbHUKE
pasmepom 1000x1000. Pazmep okna onpenenum 1200x1200, Hayano KoOpaUHAT TOMeEC-
THUM B JIEBOM HIDKHEM YIJIy OKHA, BBHIMOJIHUB CMEIIEHHE 1Mo ocH X Ha 50, a mo ocu Y Ha
25 equann. Och X HampaBiieHa BIIPAaBO, & OCh Y — BBEPX.

®dopmya mpeoOpa3oBaHUs:

i Xi — Xii i P = ;
X| — 1 min 1000, yJI'Ior _ yl ymln .1000.
Xmax ~ Xmin Ymax ~ Ymin
Jl1st OKpyTIIEHUS 10 TIEIOTO 00aBUM 0. 5 B YKa)KeM SBHOE TIpeoOpa3oBaHue THIIA.

BriBog rpaduka ocymiectsisiercs: mpu 00pabOTKe COOOIIEHHS WM_PAINT.
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YcranoBuM Jorudeckyro cuctemy koopaunaT 1200x 1200 Ha BCIO KITMEHTCKYIO 9aCTh OKHA:
SetMapMode (hdc, MM ANISOTROPIC) ;

SetWindowExtEx (hdc, GRAPHSIZE, -GRAPHSIZE, NULL);

SetViewportExtEx (hdc, sx, sy, NULL);

Ochb X — BIpaBo, a y — BBepX. Hauano koopauHat onpeneanM OTHOCUTENBHO UCXOIHON
CHCTEeMBbI KoopAMHAT (cM. puc. 3.3).

SetViewportOrgEx (hdc, 2*indent, sy-indent, NULL);

BriBenem moammcu ocM X, T.e€. 8 UYHCIOBBIX METOK (KakK OIpENeNeHO B KOHCTAaHTE
scaleX), OT MUHUMAJIBbHOTO 10 MAKCUMAJIBLHOTO 3HAYEHUS X-KOOPAMHATHL.

[Ipu BBIBOJIE TOPU3OHTAIBHBIX METOK XOTENOCH ObI, YTOOBI YMCIOBOE 3HAYCHHE CBOMM
IIpaBbIM KpaeM CTOSJIO HA MO3WIMH METKH, HO N0 YMOJYAaHHIO TEKCT BBIPAaBHUBAETCS
BJIeBO. PemmnTh 3Ty mpobiemMy MOXKHO, YCTaHOBUB BBIPaBHHUBAHHE TEKCTa OT IPaBOH
BEpXHEH TOUKH IIPHU HOMOLIH (PYHKLIUH SetTextAlign ().

Teneps Bech BBIBOJI OyIET OCYIIECTBISTHCS, UCXO/S U3 3aJaHHBIX ITAPAMETPOB align:
TA RIGHT | TA TOP.

s mpeoOpa3oBaHUs YUCIOBOTO 3HAYCHHS B TEKCTOBBIM BHJ 3/1€Ch TaK )K€ MOXHO BOC-
M0JIb30BaThCs (YHKIMEH sprintf (). 3agaauM (opMaT BbIBOJA "$.11f", YTO O3HAYAET
1 3HAK mociIe OECATUYHON TOYKHM I YMCIIa C IUIABArOIIEH TOYKOM THIIA double (1f),
pa3Mep 1osis BbIBOIA 110 (PaKTUIECKOU JJIMHE CTPOKH.

Ilocne BbIBOJA OYCPCAHOTO YHCJIa CTABUM BCPTUKAJIBHYIO PHUCKY ,Z[J'IPIHOﬁ 20 moruyecKux
CAWHUILI, 4 IUHUIO OCHU BBIBEACM I1OCJIC 3aBCPIHICHUS [IUKIIA.

Iloanucu ocu Y caenaeM aHaJIOTHMYHO, TOJIBKO /I BBIBOJIA YMCJIOBBIX 3HAYEHUUN YCTaHO-
BHMM BBIPaBHHMBAHUE 110 HIDKHEMY IIPABOMY Kparo: TA RIGHT | TA BOTTOM.

Bribupaem cunee mepo hline U CTPOMM JIOMaHYIO JIMHHUIO PYHKIKEH Polyline ().

[Tocne gero B nukiie "3anuBaeM" KpacHON KUCTBIO hrect BCE TOYKU KBaJpaTaMu CO CTO-
poHOIi B 16 enuHUII.

Ham ocranoce mumb 0cBOOOAWTH 3aHATBHIE PECypChl: NpH 00pabOTKE COOOLICHMS
WM_DESTROY — YAAJHTh NP0, KUCTh 1 OCBOOOANTH NaMSTh, 3aHATYIO MACCUBAMH pt H Xy.

OunanoroBble OKHa

JuanoroBoe OKHO SIBISIETCS CIIELIMAJIBHBIM TUIIOM OKHA, MPEJHA3HAYEHHBIM IS OpraHu-
3allMy B3aUMOJICUCTBHSI MOJIb30BATENd C MPOrpaMMol. J[najsoroBoe OKHO dYallle BCEro
HCTIONB3YIOT KaK KOHTEHHEp AJisl 3JIEMEHTOB YIPABICHUS, OHO IIPEIOCTaBISAET MOJIb30Ba-
TEJIF0 BO3MOXHOCTh BBIOMPATh WM BBOJUTH JaHHBIC. HauHeM paccMOTpeHHe ¢ M0oO0dib-
HbIX 0UAN0206blX OKOH. MoIaTbHOE TUAIIOTOBOE OKHO IMPH CO3JIJaHUY TOIYyYaeT yIpaBie-
HUE U HE MOXET BO3BPATUTH €r0 OOPATHO BHI3BIBAIOIIEMY OKHY JIO 3aBEPIICHUS PabOTHI.
Coznaercs qUaIOrOBOE OKHO MTPH MOMOIIIH BBI30Ba PYHKIUU DialogBox () :

INT PTR WINAPI DialogBoxW (HINSTANCE hInstance, LPCWSTR lpTemplate,
HWND hWndParent, DLGPROC lpDialogFunc) ;
O hInstance — JECKPHUIITOP TEKYLIETO IPUIOKECHUS;

O 1pTemplate — yKa3zarelb pecypca JUAIOTOBOrO OKHA;
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O hWndParent — JECKPUNTOP "POAUTENHCKOTO" OKHA, IOPOAUBIIIETO UAIOTOBOE OKHO;
O 1pbialogFunc — yKa3arellb Ha (PYHKIUIO THAJIOTOBOTO OKHA.

JInasoroBoe OKHO MCIOJB3yeT (ailyi pecypcoB, Kyaa MpU MOMOIIH PEIAKTOpa PeCypcoB
HOMEIAIOTCSA HEOOXOIUMBIE IIEMEHTHI.

TMPUMEYAHNE

Ha camom pgene DialogBoxW () npedcTaBnsieT cobov Makpoc, KoTopbli npeobpasyeTcs
B pyHKUMIO DialogBoxParamW (), MMEIOLLYIO AOMOMHUTENBHO NapameTp dwlnitParam,
paBHbI 0 N0 yMON4aHuto.

I[J'ISI CO3JaHusg OJUaJIOrOBOI'O OKHa nepeﬁ;[eM Ha MNOMJIOXKKY OGOSpGBaTGIIS{ peCypcCcoB
Recourse View u B koHTekcTHOroM MeHto Bbibepem Insert Dialog (puc. 3.4).

OxkHO MacTepa CO37aHHMsS HOBOTO JMajiora IMOKa3aHO Ha PHC. 3.5, I/ie M0 yMOIYaHHUIO
pa3meriieHbl aBe ctanaaptabie knonku OK u Cancel.

Resource View - DlgTest * I X W DlgTest.cpp % -
= 54 DigTest
= £ DlgTest.rc (Global Scope)
3 Accelerator return T|
B L S }
5 g Cut Ctrl4x
[ I
Copy Ctrl+C
3 Me #
CF sy L4 [Paste Ctrl+v
X Delete Del

Resource Indudes...
D= Resource Symbals...
Open
Open Binary Data
& Save DlgTest.rc Ctrl45
Add Resource...

Insert Dialog

Puc. 3.4. Co3gaHne AManoroBoro okHa

Toalbox o x
=l Dialog Editor )=
R Painter
3  Button
[ CheckBox
ab|  Edit Control
E Comba Box
I List Box
M Group Box
®  Radio Button
Az Static Text
E Picture Contral
Horizontal Scroll Bar
B vertical scroll Bar
O I Cancel A~ Slider Control
a : .

Puc. 3.5. Bug onanoroBoro okHa ¢ naHenbio MHCTPYMEHTOB
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Omnepannonnas cucrema Windows uMeeT MHOXKECTBO 3JIEMEHTOB YIIPABIECHHs, KOTOPBIE,
[0 CYTH, SIBJISIOTCS OKHAMH, 3apETHCTPHUPOBAHHBIME B crcTeMe. JT1o xronku (Button),
prascoxulnepexmouamenu ynpasnenus (Check Box), nepexnouamenu (Radio Button),
cnucku (List BoX), kombunuposanusie cnucku ¢ norem 86ooa (Combo Box), noas esoda
(Edit Control), norocer npokpymxu (Scroll Bar), cmamuueckue snemenmor (naonucu)
(Static Text) u ap.

OneMeHThI yIpaBiIeHNs BCTABIAIOTCA B TUAIOTOBOE OKHO MPH MOMOIIY MaHEeId HHCTPY-
MEHTOB, XOTs UX MOXKHO BCTaBUTh B IIPUIIOKEHUE NTUHAMUYECKH, CO3/1aBasi OKHA JJIEMEH-
TOB YIIPABJICHUS.

TTPUMEYAHUNE

Kaxgbln anemMeHT yrnpaBneHns MMeeT OKOHHYHO (DYHKLMIO, NpUHaAnexallyto onepauyoHHON
cucteme, KOTopasi MCMOMb3yeTCs COBMECTHO BCEMU NPUIIOXKEHNSIMU. YNpaBrieHne anemeHTa-
MW OCYLLECTBMSAETCHA MOCHINIKON UX OKHY COOTBETCTBYHOLLEro coobweHus. [JaHHble nepenatoT-
Cs1 B napameTpax coobLLeHns, a pe3ynbTaT Bo3BpaLlaeTcst pyHKUMen SendMessage () .

Mpbl MOXXKeM pa3MeIlaTh 3JIEMEHThl Ha MOBEPXHOCTH IUAIOTOBOTO OKHA OYKCHPOBKON
IIpY HAXKaTOW JIEBOM KHOIIKE MBIIIY WIH BBIJEICHUEM 3JIEMEHTA Ha NAIUTPE U YKa3aHUEM
MpsIMOYTOJIBHUKA AJIs €ro pasMenieHus. Ilocae co3ganus aeMeHTa yInpaBiIeHUs MOXKHO
HA3MEHUTh €T0 PA3MEPHI U APYTHE CBOKCTBA.

PaCCMOTpI/IM IpuUMEP CO3AaHHA JUAJIOrOBOTO OKHA, HA KOTOPOM pasMECTUM HECKOJIbKO
HauboJIee YacTo HUCMOJIb3YCMBbIX 3JICMCHTOB YIIPABJICHUA.

TecTupoBaHue 31IeMEHTOB ynpaBneHns

Co3aiuM TECTOBYIO MPOrpaMMy ISl CJIEIYIONUX DIIEMEHTOB YIPABICHHS: KHONKA,
@nasicox, nepexnoyamens, CRUCOK, KOMOUHUPOBAHHBIU CNUCOK (CRUCOK C NOJieM 880-
0a), noaroca NPoOKPYmKuU, cmamuyeckuil dnemenm (Haonucey). B 1amoroBoM OKHE MBI
OyJeM M3MEHSATh X COCTOSHHUE, a B IJIABHOM OKHE BBIBEJIEM IOJyYEHHBIC 3HAUCHUS.
B kauecTBe OCHOBBI UCHOJIb3yeM CTAHJAPTHYIO 3arOTOBKY, a JUAJIOTOBOE OKHO, H30-
OpakeHHOE Ha pHC. 3.6, mOCTPOUM B penakTope pecypcos. [lo ymonauanuio ero ujueH-
TU(PUKATOpP IDD_DIALOGI.

Il DigTest

;:anij:zl :::Jpanneuua: 2 &
Radio Button =1 Combo Box List Box

Check Button 1 = -1 Radio Button Ia P =

Check Button 2 = 0 " Radiot string 2

HScroll Pos = 4

& Radio2 b p—
¥Scroll Pos = 41 c
List Box Index = 2 € Radio3 Usarol |

fr—

Combo Box Index =0

¥ chedki B
™ Chedaz F‘
[ [ L

Puc. 3.6. TecT anemeHTOB ynpasneHus
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Kaxnomy ©3 37€MEHTOB YNpaBiCHHUS, Pa3MEIICHHOMY Ha MOBEPXHOCTH JHAIOTOBOTO
OKHA, 332 UCKJIFOUYEHHEM CTaTUYeCKUX TOJICH, [0 YMOIYaHHIO [TPUCBAUBAIOTCS YHUKAIb-
HBIE WICHTU(HUKATOPHI, KOTOPBIE MBI MEHATH HE OyaeM. 3aMEHUM JIUIIb UACHTU(PHUKATO-
Pbl CTATUYCCKHUX HOJICf/'I, HCIOJIB3YEMBIX JJI1 MHAWKAIUHU COCTOSAHUA ITOJIOC IPOKPYTKHU
(JTMHEEeK CKpOJUTMHTA): IDC_HSCR, IDC_VSCR.

TMPUMEYAHNE

[na Bcex aneMeHTOB ynpaBrneHus YCTaHOBMM CBOMCTBO Tabstop = true, KOTOpOE onpe-
OenvT BO3MOXHOCTb Nepexofa Mexay arfieMeHTamu ynpasneHusi knaesuwen <Tab>. Ucxop-
HbIl MOPSAAOK COOTBETCTBYET MOCNeaoBaTENbHOCTU pa3MeLLEHNs SNEMEHTOB Ha Ananoro-
BOM OKHe. [1nsi usMeHeHusi nopsiaka nepexoaa BOCMNonb3ynTecb MeHto Format | Tab Order.
LLlenkHuTe MbIWbIO NO aneMeHTam B HEOOXOOUMOWM NOCNeaoBaTENbHOCTA U HAXMUTE Kha-
Buwy <Enter>.

Tekct OKOHHOHM (DYHKIMU MPUIOKEHUS W (PYHKIHMK TUaJOTOBOTO OKHA, YIPaBISIOMICH
9THMHU 3JI€MEHTaMU, IPUBE/CH B JucTHHTE 3.3.

Jlncturr 3.3. TecT anemMeHTOB ynpaBneHus

INT PTR CALLBACK Dialogl (HWND, UINT, WPARAM, LPARAM);

static int radio, checkl, check2, scrlh, scrlv, lIndex, cIndex;

int *val[] = {&radio, &checkl, &check2, &scrlh, &scrlv, &1Index, &cIndex};

TCHAR *combo[100] = { T("a"), _T("b"), _T("c") };

TCHAR *1ist[100] = { T("string 1"), T("string 2"), T("string 3") };

TCHAR *ctrl = T("OnemeHTH ynpaejeHusa:");

TCHAR *str control[] = { T("Radio Button"), T("Check Button 1"),
_T("Check Button 2"), T("HScroll Pos"), T("VScroll Pos"),
_T("List Box Index"), T("Combo Box Index")};

const int HNUM = 10, VNUM = 100;

const int List size = 3, Combo size = 3;

const int INTERVAL = 20;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

PAINTSTRUCT ps;

HDC hdc;

TCHAR str[256];

int 1i;

switch (message)

{

case WM COMMAND:
switch (LOWORD (wParam) )
{
case ID STDDIALOG

DialogBox (hInst, MAKEINTRESOURCE (IDD DIALOGl), hWnd, Dialogl);
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break;
case IDM EXIT: DestroyWindow (hWnd) ; break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

break;
case WM _PAINT:

hdc

= BeginPaint (hWnd, &ps);

TextOut (hdc, 0, 0, ctrl, tcslen(ctrl));

for

{

}

(1 =0; 1 < 7;)

stprintf (str, T("%s = %d"), str control[i], *vall[i]);
TextOut (hdc, 0, ++i*INTERVAL, str, tcslen(str));

EndPaint (hWnd, &ps);
break;

case WM DESTROY:
PostQuitMessage (0) ;

break;

defaul
}

return

t: return DefWindowProc (hWnd, message, wParam, lParam);

0;

INT PTR CALLBACK Dialogl (HWND hDlg, UINT message, WPARAM wParam, LPARAM lParam)

{

static
static
int i;
switch

{

int radio, checkl, check2, scrlh, scrlv;
HWND hScroll, vScroll, hWndList, hWndComboBox;

(message)

case WM _INITDIALOG:

radio = ::radio;
CheckRadioButton (hDlg, IDC RADIO1,IDC RADIO3,IDC RADIOl+radio);
checkl = ::checkl;

SendDlgItemMessage (hDlg, IDC CHECK1, BM SETCHECK, checkl, 0);
check?2 = ::check2;

SendDlgItemMessage (hDlg, IDC CHECK2, BM SETCHECK, check2, 0);
scrlh = ::scrlh;

SetDlgItemInt (hDlg, IDC HSCR, scrlh, 0);

hScroll = GetDlgItem(hDlg, IDC SCROLLBARI) ;

SetScrollRange (hScroll, SB CTL, 0, HNUM, FALSE);

SetScrollPos (hScroll, SB CTL, scrlh, TRUE);

scrlv = ::scrlv;
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SetDlgItemInt (hDlg, IDC VSCR, scrlv, 0);
vScroll = GetDlgItem(hDlg, IDC_SCROLLBAR2);
SetScrollRange (vScroll, SB CTL, 0, VNUM, FALSE);
SetScrollPos (vScroll, SB CTL, scrlv, TRUE);
hWndList = GetDlgItem(hDlg, IDC LISTI1);
for (1 = 0; i < List size; i++)
SendMessage (hWndList, LB ADDSTRING, 0, (LPARAM)list[i]);
SendMessage (hWndList, LB SETCURSEL, lIndex, 0);
hindComboBox = GetDlgItem(hDlg, IDC COMBO1) ;
for (i = 0; i < Combo_size; i++)
SendMessage (hWndComboBox, CB ADDSTRING, 0, (LPARAM)combol[i]);
SendMessage (hWwndComboBox, CB SETCURSEL, cIndex, 0);
return TRUE;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDOK: lIndex = SendMessage (hWndList, LB GETCURSEL, 0, 0);
cIndex = SendMessage (hWndComboBox, CB GETCURSEL,O0,0);
::radio = radio;
::checkl = checkl;
:check2 = check2;
::scrlh = scrlh;
:scrlv = scrlv;
InvalidateRect (GetParent (hDlg), NULL, 1);
case IDCANCEL : return EndDialog(hDlg, O0);
case IDC CHECKI1 : checkl = ~checkl;
SendDlgItemMessage (hDlg, IDC CHECK1, BM SETCHECK, checkl, 0);
return TRUE;
case IDC CHECKZ : check2 = ~check2;
SendDlgItemMessage (hDlg, IDC CHECK2, BM SETCHECK, check2, 0);
return TRUE;
case IDC RADIOl : radio = 0; break;
case IDC RADIOZ : radio = 1; break;
case IDC RADIO3 : radio 2; break;

CheckRadioButton (hDlg, IDC RADIO1,IDC RADIO3,IDC RADIOl+radio);
return TRUE;
case WM HSCROLL:
switch (LOWORD (wParam) )
{
case SB LINELEFT : scrlh--; break;
case SB LINERIGHT: scrlh++; break;
case SB PAGELEFT : scrlh -= HNUM/2; break;
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case SB PAGERIGHT: scrlh += HNUM/2; break;

case SB THUMBPOSITION : scrlh = HIWORD (wParam); break;

}

scrlh = max (0, min(scrlh, HNUM)):;

if (scrlh != GetScrollPos (hScroll, SB CTL))

{
SetScrollPos (hScroll, SB CTL, scrlh, TRUE);
SetDlgItemInt (hDlg, IDC HSCR, scrlh, 0);

}

return TRUE;

case WM VSCROLL:
switch (LOWORD (wParam) )
{

case SB LINEUP : scrlv--; break;
case SB LINEDOWN : scrlv++; break;
case SB_PAGEUP : scrlv -= VNUM/10; break;

case SB PAGEDOWN : scrlv += VNUM/10; break;

case SB THUMBPOSITION : scrlv = HIWORD (wParam);break;

}

scrlv = max (0, min(scrlv, VNUM)):;

if (scrlv != GetScrollPos(vScroll, SB CTL))

{
SetScrollPos (vScroll, SB CTL, scrlv, TRUE);
SetDlgItemInt (hDlg, IDC VSCR, scrlv, 0);

}

return TRUE;

default: return FALSE;

return FALSE;

Ha rmo6ansHOM ypOBHE ONMIIEM IE€PEMEHHBIE, KOTOpble OyAyT OTpakaTb COCTOSIHHE
3JIEMEHTOB YIPaBICHUS:

static int radio, checkl, check2, scrlh, scrlv, lIndex, cIndex;

[Mockomnpky mpHHSATO, YTO B rpynie nepekitodarerneid (Radio Button) moxer BeiOuparbes
JWIIb OJUH IEPEKIIIoYaTeNb, TO IJIsl ONHCAHUS BCEH TPYIIbI AOCTATOYHO OJHOU mepe-
MEHHOH radio LIENOTO THIIA, 3HAUYE€HHUS KOTOPOH {0, 1,2} MBI IOHUMAaEeM KaK BKIIOUEHHE
MEePBOM, BTOPOH UJIU TPEThEH KHOMKHA COOTBETCTBEHHO.

TTPUMEYAHUNE

Boo6Lue-To HEeT H1Kakux Npobrem Ans BKITHOYEHUS HECKOSIbKUX NepekriodaTenein oqHoBpe-
MEHHO MpY MOMOLLM (PYHKLUMM CheckDlgButton () WM e NPOCTO MOCLIIKOW COOBLLEHNUS
BST CHECKED AJis BKNOYEHNUs M BST UNCHECKED Ansi BbIKMIOYEHUS!, OOHAKO Ny4lle npu-
[OEepPXUBaTbCA CTaHA4APTHBIX COrMaLleHui.
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®naxku (Check Box) MoryT mepekiiodaTbhcsi HE3aBUCUMO JIPYT OT JAPYTa, MOITOMY IS
HX OIMCAaHUA OHNpCACIIMM IBC NMEPCMCHHBIC checkl U check?2. HpH?:HaKOM BKJIFOUCHUA
SBIISIETCS HeHyle60e 3HAUCHNE TIEPEMEHHON.

IlepeMeHHBIE scrlh U scrlv OTPa)KalOT MO3ULUIO TOPU3OHTAIBHONM U BEPTHUKAIbHOU
nosiockl npokpytku Scroll Bar.

TMPUMEYAHNE

30ech Monochl NPOKPYTKU ABMAIOTCS 3MEMEHTaMK yNpaBrieHusl, B OTNNYME OT PacCMOTPEH-
HbIX paHee CTunen, 1 MoryT pacnonaraTtbcs B f1l060M MecTe okHa.

I/I, HaKOHEH, IIEPEMECHHBIC 1Index, cIndex H606XO,E[I/IMLI AJI1 COXPpaHCHUA WHACKCA BbI-
6paHHOFO OJICMCHTA CIIMCKa U KOMGI/IHI/IpOBaHHOFO CITMCKa.

Ot TIIEPEMCHHBIC MbI 00BSABUIIN KaK static JIMIIb JJIs1 TOTO, YTOOBLI OHU UMEIIN HYJICBOC
HadyaJIbHOC 3HAYCHUC.

I[J'IH Ha4yaJIbHOT'O 3aIllOJJHCHUA CIIMCKOB MBI OIIMCAJIM IBAa MaCCHBa yKa3aTeneﬁ 1ist[100]
M combo [100] THIA TCHAR*, KOTOPBIM IIPHUCBONIIH JIAIIb 3 IIEPBBLIX 3HAYCHUA.

B ¢yHKIMU TTTaBHOTO OKHA WndProc () HEOOXOIUMO A00aBUTH 00pPaOOTYHK ITYHKTA MEHIO
StdDialog ¢ uneHTH(PHUKATOPOM ID STDDIALOG:

DialogBox (hInst, MAKEINTRESOURCE (IDD DIALOGl), hWnd, Dialogl);

3,[[60]: 6y,ZlCT CACJIaH BbI30B AHAJIOTOBOro OKHa IDD DIALOGI.

BLIBO,Z[ 3HAYCHUH napamMeTpoB CcAcjIacM B COO6]J.[CHI/II/I WM PAINT I'JIaBHOI'O OKHa, I'JIC€ BbI-
BC€ACM B IUKIIC 3HAYCHUEC IMMEPEMCHHBIX, OTCICKHUBAIOUINX COCTOAHUC DJICEMCHTOB YIIpaB-
JICHUA.

Hns mpeoOpa3oBaHUsl YHMCIOBOIO 3HAYEHHS B CTPOKY IPOIIE BCErO BOCIOJIB30BAThCS
¢byHKIMEH GopmaTHOTO BhIBOAA stprintf (). CTpoka ¢opmarta mo3BOIUT "CKIEUTH"
TEKCT U YHCIIOBOE 3HaUEHHE: "%s=%d". BBIBOANM CTPOKH C HHTEPBANIOM B 20 JIOTHYECKUX
€JIMHUIL.

Bcest moruka 00paboTKK OCYIIECTBIIsAETCS B QYHKIIMHU JUAJI0OrOBOI0 OKHA Dialogl (), pac-
CMOTpPHM MOIpoOHEE ee padoTy.

I'pamoTHO O0popMIIEHHOE TUATIOTOBOE OKHO JOKHO UMETh BO3MOXHOCTh 3aKPBIThCS KaK
kuomkoir OK, Tak u Cancel, mostoMy HaMm Hy)Xe€H BTOPO# KOMIUIEKT JOKAIbHBIX TEepe-
MEHHBIX JIJISl OTIMCAHUSI COCTOSIHUS JIEMEHTOB YIPABICHUSL.

static int radio, checkl, check2, scrlh, scrlv;

Jis mydinei 4uTaeMoCTH KOZa Mbl COXPaHWIM T€ K€ UMEHA, IIOMHSI, YTO JIOKaJbHas I1e-
pEMeHHas Bcerja UMeeT NpUOpHUTET nepes rinodanbHoi. st oOpamenus K rinodanbHOM

TIepeMEHHOM NCIOIb3yeM SIBHOE YKa3aHre 00J1acTH BUAUMOCTH ": : ",
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[Ipn OTKpBITUM OUATOTOBOTO OKHA BCETAA I'€HEPHUPYETCA COOOILIeHHEe WM INITDIALOG,
IJ€ MBI ¥ IIPUCBOMM HAYaJIbHOE 3HAYCHUE NIEPEMEHHBIX, HAIIPUMED:

radio = ::radio;

U IIPOU3BEIEM HAYAIIbHYIO YCTAHOBKY 3JIEMEHTOB YIIPABJICHHUS:

O Ilepexnrouarenu

YcranaBnnBaeM BRIOPAHHYIO KHOTIKY (DYHKIIHEH CheckRadioButton ():
BOOL WINAPI CheckRadioButton (HWND hDlg, int nIDFirstButton,
int nIDLastButton, int nIDCheckButton) ;

OYHKINS IPUHUMACT ACCKPUIITOP JUATIOIOBOTO OKHA hD1g, KOTOPOE SBJISCTCS POJIH-
TENBCKUM JIJISl BCEX JJIEMEHTOB YIIPABJICHUS, TUANA30H UICHTH(GHUKATOPOB MEPEKITIO-
yareneid  (IDC_RADIO1,IDC RADIO3), M HWACHTU(PHUKATOP AKTHBHOW  KHOIKHU
IDC_RADIOl+radio. J{JIsl KOPPEKTHOM pabOTHI JaHHOH (QYHKIMH HEOOXOJMMO CO3/1a-
BaTh KHOIIKH HEMPEPHIBHO OHY 3a APYToi, YTOOBI UX MICHTU(PUKATOPHI, KOTOPHIC K-
BHUBAJICHTHBI IEJIBIM YHKCJIaM, IPEICTaBISIN COOOH IMOCIIENOBATEIBHBIM Pl YUCEI.
Jlo/KHO OBITH MOHATHO, YTO IPY 3HAYCHHUH MEPEMEHHOMN radio: 0,1,2; BBIpAXKCHHUE
IDC_RADIOl+radio Oy/I€T 9KBHBaJICHTHO OJJHOMY M3 TPEX HICHTU(PHKATOPOB:
IDC_RADIO1, IDC RADIO2, IDC_RADIO3.

TTPUMEYAHUNE

BcTtaBuM cenekTtopHble KHOMKK B paMKy anemMeHTa ynpaBneHusa Group Box, KOTOpbIN 6y-
AeT BbINONMHATbL YNCTO OEKOPATUBHYHO (byHKLI,I/I}O.

O dnaxku

YcranoBuM  ¢uiakky, TniepeAaBas UM COOOIIEHHME BM SETCHECK  (yHKLHMEH
SendDlgItemMessage ().

LRESULT WINAPI SendDlglItemMessageW (HWND hDlg, int nIDDlgItem,

UINT Msg, WPARAM wParam, LPARAM lParam);

OyHKIMS IPUHUMAET JIECKPUIITOP OKHA JIUANIOra hD1g, HASHTH(UKATOP KHOITKH M CO00-
mieHne BM_SETCHECK. OTIMYHOE OT HyJIsl 3HaUYEHHE wParam O3HAYAET YCTAHOBKY (hJIakka
KHOIIKH, @ HyJIEBOE 3HAUCHHE CHUMAET (DITaXKOK. 1Param 3/1€CH HE HCIIOJIB3YETCS.

O Ilonoca npokpyTKH

st oToOpaskeHHsT COCTOSHHS TOPU3OHTATIBHON W BEPTUKAIHLHON TTOJIOCHI TPOKPYTKH MBI
BCTaBHUIIH JIBA CTATUYECKHX JJIEMEHTa C HAeHTH(HUKAaTOpaMy IDC_HSCR M IDC_VSCR. OTO-
Opa3uM B HUX 3HaYEHHE TIEPEMEHHBIX scrlh W scrlv (YHKIHEH SetDlgItemInt () :

BOOL WINAPI SetDlgItemInt (HWND hDlg, int nIDDlgItem, UINT uvValue,

BOOL bSigned) ;

(I)YHKIII/ISI IIPUHHAMACT: hDlg — ACCKPHUITOP OKHA, nIDDlgltem — I/II[GHTI/I(l)I/IKaTop
3JICMCHTA YIIPABJICHHUSA, uValue — MNEPEMCHHYIO LICJIOI0 THUIIA, bSigned — MOPU3HAK
BbIBOJAa 4YHKCJjia CO 3HAKOM.

HyxHO MONMydnTh AECKPUTITOP MONOCH TPOKPYTKH (PYHKITHEH GetDlgItem () :
HWND WINAPI GetDlgItem (HWND hDlg, int nIDDlgItem);
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OTo cnenmanu3upoBaHHas (YHKIHS IS JUAIOTOBOTO OKHA, KOTOpas MO3BOJISET IO
nAeHTH(PHUKATOPY DIIEMEHTA YIPABICHUS nIDD1gItem HOIYYHUTH €r0 AECKPHUIITOP.

Tenepp HY>KHO 3a/1aTh AUANa30H JJI1 TOPU3OHTAIHHON MOJIOCHI MPOKPYTKU. DTO Aena-
€TCA IIPHU IIOMOIITH (I)YHKI_[I/II/I SetScrollRange ().

BOOL WINAPI SetScrollRange (HWND hWnd, int nBar, int nMinPos,

int nMaxPos, BOOL bRedraw);

IIepBbIM apaMETPOM yKa3bIBAEM JECKPUITOP IOJIOCHI MPOKPYTKHU. BTOpOil mapamerp
HMeeT 3HAaueHHE SB CTL, YTO WACHTH(QUUUPYET IOJOCY HPOKPYTKH KaK 3JIEMEHT
YIIPABJICHHS], & HE CBOMCTBO OKHA, I/l€ OH IIPUHUMAaJ 3HAYCHHE SB_HORZ M SB_VERT.
Crnenyronye a1Ba mapaMeTpa 3aalT min U max 3HAYEHHE MO3ULUH TOJIOC MPOKPYTKH
(MBI yCTaHOBMM JWamna3oH [0, HNUM], TlepeMeHHasl HNUM ONHCaHa B 3arojIOBKE IPO-
rpaMMBbl), a IOCJEAHUI apaMeTp CIYKHUT IPU3HAKOM IEPEPUCOBKH.

3aTem 3aaeTcs TeKyIIas MO3UIHS IBMKKA (PYHKIHEH SetScrollPos ():
int WINAPI SetScrollPos (HWND hWnd, int nBar, int nPos,BOOL bRedraw) ;

IlepBbie ABa mapaMeTpa MMEIOT TOT K€ CMBICJ, YTO W B HpeAbLAyLICH (yHKUUH,
3-i1 mapaMeTp — MO3HIMUS IBUKKA, a MOCIIEIHUN MapaMeTp — MPU3HAK TIEPEPUCOBKH.

[TapameTps! BEpTUKAIBHOM MOJ0CHI IPOKPYTKH YCTAHABIMBAEM aHAJIIOITMYHO.
O Cuoucok

JIJ1s IepBUYHOIO 3aIOJHEHUS CIIMCKA MbI OIMCAIN Ha TJI00aJIbHOM YPOBHE MacCHB yKa-
3areie TCHAR *1ist[], [J€ 3HAYEHUE MIPUCBOEHO TOIBKO 3-M IEPBBIM 3JIEMEHTaM.

[TorydanM JecKpHUnTop CIUCKa hiindList W B IUKJIE 3alIOJHUM CIIHCOK, MIepeaBas co-
oOIIeHre LB ADDSTRING, IJIe yKa3aTelb Ha CTPOKY IOMENIaeM B 1Param C SIBHBIM
peoOpa3oBaHUEM THIIA, MHAYE KOMIMISATOP HE CMOXET IMOCTPOUTH KOJ 3TOTO BBIpa-
xeHus. KoncTanra List size ommcaHa Ha r7100ajJsHOM YPOBHE M paBHa 3.

Hdns  otobpakeHHs BBIIEICHHOTO DJEMEHTAa TIOCBUIAeM CIIMCKY COOOIIeHne
LB SETCURSEL, IepeJaBas B wParam 3HAUCHHUE UHJEKCA 1Index.

0O KomMOMHUpPOBaHHBIN CIIMCOK

OnwuireM Ha T7100aTPHOM YPOBHE MAacCHB yKa3zaTeled TCHAR *combo[] JUIsl HaYallb-
HOHM MHUITHATA3AITITH KOMOMHUPOBAHHOTO CITUCKA.

Jlanee Bce nenaeTcsi Tak ke, Kak y CIMCKA, TOJNBKO NMpeHKe COOOIeHUIT BMECTO LB
Oyzer CB.

TTPUMEYAHUE

Ecnu gna cnucka nnm KOM6I/IHVIpOBaHHOFO CNMCKa yCTaHOBJIEH CTUNb Sort, 0TO6pa)KaTbCﬂ
SNNEMEHTbI 6y,u,yT B OTCOPTUPOBAHHOM MO YMOJTHaHUIO NopAakKe.

O Crarrueckue dJIeMeHTHI (HAIITHCH )

OOBIYHO CTaTHYECKHE DJIEMEHTHI WCIIONB3YIOT ISl BBIBOJA B OKHE MOSICHAIOIINX
HAJKUCEH, HO B 3TOM CIy4ae K HUM HET HEOOXOJUMOCTH 0OpaIiaThCs, U Mbl OCTAaBUM
WOEHTH(PHUKATOPHI CO 3HAYSHHEM I10 YMOJTYAaHUIO IDC STATIC. OmMHAKO IBYM dJIeMeH-
TaM, KOTOpbIE HCIONB3YIOTCS AJI BBIBOJA COCTOSIHHUS IOJIOC MPOKPYTKH, MPUCBOUM
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YHUKaJIbHbIC HICHTU(PHUKATOPEI IDC_HSCR M IDC_VSCR. UTOOBI BBIIEIUTH 3TH dJIEMEH-
ThI B OKHC YCTAHOBHM true IJIS CTHIIA Border M Client Edge.

BBIBOJST B OKHO CTaTW4eCKUd 31€MEHT OOBIYHO (PYHKIHMSIMHU: SetDlgItemText ()
WM SetDlgIltemInt (), IepelaBas UM B Ka4eCcTBE IapaMeTpa yKa3aTellb Ha CTPOKY
TEKCTa WU IIEPEMEHHYIO LIEJIOTO THUIIA.

[Tpu coBeprieHNN Omeparyii ¢ IEMEHTaMH YIIPABICHHUS B TUAJIOTOBYIO (DYHKIHIO TIepe-
JaeTcs COOOIIEHHEe WM COMMAND, @ B LOWORD (wParam) COJAEPXKUTCS WACHTU(PHUKATOP 3TO-
ro snemenTa. [loatomy mmst 0OpabOTKHA COOOIIEHHUI OT 3JIEMEHTOB YIPABICHHUS BHYTPHU
00paboTunka COOOIIeHNsT WM COMMAND OOBIYHO CO3MIAIOT MEPEKItoYaTeNb switch, B KO-
TOPOM M BBIIOJHSIOT CEJICKIHIO MOCTYHAammx coodmenuii. [Ipudem, ecim okoHHas
(YHKIHS TMAJIOTOBOTO OKHA 00padaThIBaeT cOOOIIEeHHE, OHA I0’KHA BO3BPAIIATh TRUE.

case WM COMMAND:
switch (LOWORD (wParam) )
{

}
return TRUE;
Haunem pPacCMOTPECHUE C KHOIIOK OK u Cancel. MaCTep IIOCTPOCHUA AUAJIOTOBOTO OKHA
ABTOMATHUYCCKH BCTABJIACT 3THU KHOIIKH, HpI/ICBaI/IBaH 15001 CTaH)Z[apTHI)Ie I/I)Z[CHTI/I(bI/IKaTOPI)I
IDOK M IDCANCEL.

TTPUMEYAHUE

MaoeHtTudpmkatop IDCANCEL UMEET 3Ha4yeHue, paBHOe 2, Takoe e cooblieHne reHepupy-
eTCA Npu HaxaTtumn CUCTEMHOW KHOMKMN 3aKpbITUA OKHa X].

[Ipu Haxatum xkHOMKM OK HEOOXOAMMO COXpaHUTHh Ha TIIOOATLHOM YPOBHE 3HAYCHUE
JIOKaJIbHBIX IEPEMEHHBIX, KOHTPOJIHUPYIOIINX IEMEHTHI YIIPABICHUS, HAIPUMED:

::radio = radio;

a HHICKCHI 3JICMCHTOB, BBIGpaHHI)IX B CIIMCKE U KOM6I/IHI/IpOBaHHOM CITMCKC, HGO6XOZII/IMO
MOJTYYHTh, TIOCIIAB 3TUM DJIEMEHTaM COOONICHUS! LB_GETCURSEL M CB_GETCURSEL COOT-
BeTCTBeHHO. Bo3Bpamaemoe 3HaueHne (QpyKmum SendMessage () BEpPHET UCKOMBIN WH-
nekc. Jlamee HeoOXOAMMO MHHUIIMMPOBATEH MEPEPUCOBKY TIABHOTO OKHA BBHI30BOM (DyHK-
M1 InvalidateRect (), TAC JCCKPpUIITOP POAUTEIIBCKOIO OKHa MBI IIOJIYYHUM Kak
BO3BpalliaeMoe 3HaueHHe PYHKIIUU GetParent ():

HWND WINAPI GetParent (HWND hWnd) ;

TTPUMEYAHNE

Mbl HamepeHHO He Mcnonb3oBanu onepaTtop break B KOHUe 06paboTymnka coolLlieHuss oT
kHonku OK. B aTOoM cny4vae 6yaeT BbIMOMHATLCA KOA CReaytoLero onepartopa case M npo-
n3onaeT HopMarbHOe 3aKpblTUE AManoroBoro OkHa.

IMpu maxatmu xHomku Cancel BeimosnHeHwe koma (parMeHTa HavyHETCS C (PYHKIIHH
EndDialog():

BOOL WINAPI EndDialog (HWND hDlg, int nResult);
31€Ch Mbl HC COXPAaHSACM JIOKAJIbHBIC IEPEMCHHLBIC U HE IICPEPHUCOBBIBAEM OKHO.
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[Ipu 06paboTke cooOmeHuit oT ¢urakka IDC _CHECK1 M IDC_CHECK2 HWHBEPTHpPYEM 3Ha-
yeHue nepeMeHHou. [lockonbky ee HayanpHOE 3HaYeHHue 0, TO ~0 PaBHO -1, a ~(-1)
paBHO 0. Takum oOpaszom, mepeMeHHas OyAeT NPUHHMATh OJHO W3 JIBYX 3HAYCHHUH O
WIA -1, YTO HHTEPIPETUPYETCS KaK COCTOsHUE (rakka "BBIKJIIOYeHO" (cOpoIlIeH)
1 "BKJIIOYEeHO" (YCTaHOBJICH).

JInst u3MEeHEeHHsT COCTOSTHUS (hIIaskKKa MOChIJIaeM €My COOOIIeHre BM SETCHECK. HyneBoe
3HAYCHHUE wParam COPOCHUT, & HCHYJICBOE — YCTAaHOBUT (PJIAXKOK.

A BOT mepexmoyaTesn (CeNeKTOPHbIE KHOTIKH) HY)KHO 00pabaThiBaTh BMECTE, IIOCKOIBKY
BO BKJIFOUEHHOM COCTOSIHUH MOYKET OBITh TOJIBKO OJJH. MBI IIOMeCTHIIN 00paboTKy COOOIIeHIMI
OT 3THX NEepeKroyYaTeieil B KOHel 00Ka, YTOObI MIMETh BO3MOXHOCTB I10CIIC YCTAHOBKH 3Ha4e-
HUS TIEPEMEHHON radio MEpenaTsh ynpasieHHe (YHKLIHM CheckRadioButton () VIS H3Me-
HEHHUSI X COCTOSTHHS.

O0paboTka COOOIIEHUI OT IMOJIOC MPOKPYTKH MPHHIMITHAIBHO OTIMYACTCS OT IPOYUX
SIIEMEHTOB YIIPABJICHHS TE€M, YTO OHH HE TEHEPUPYIOT COOOIIEHUsI WM COMMAND, a TOYHO
TaK JKe, KaKk M TIOJIOCHI TPOKPYTKH — CBOMCTBA OKHA, TE€HEPUPYIOT COOOIICHMS:
WM HSCROLL — JIJIsi TOPU30HTAIBHOM U WM _VSCROLL — ISl BEPTHKAIBHOM TOJIOCHI TIPOKPYT-
ku. O0paboTKa 3THX COOOLICHHUI OYJIEeT OCYLICCTBISATHCS TOYHO TaK e, KaK M B JIMCTUH-
re 2.3, OTHAKO UMEETCSl OHO MPUHIMIHATIBLHOE OTIMYHEe — B KayecTBe HICHTHU(UKATOpa
ITOJIOCHI ITPOKPYTKU — 3JIEMEHTA YIIPABJICHUA — HUCIIOJIB3YCTCA SB_CTL.

Msbr Oynem o0pabaThiBaTh COOONICHHS OT TIOJIOCHI TPOKPYTKH: SB LINELEFT,
SB_LINELEFT, SB _LINEUP, SB LINEDOWN, SB PAGELEFT, SB PAGEUP, SB PAGERIGHT,
SB_PAGEDOWN, SB THUMBPOSITION.

TaK, JJIsL I‘OpH30HTaJ'IBHOﬁ MOJIOCHI MPOKPYTKKU Mbl U3MCHSACM 3HAYCHUC HepeMeHHOﬁ
scrlh, OIPUYEM, ITIOCKOJIBKY MBI BI)I6paJ'II/I JUIsL HNUM 3HAQYCHHUC 10, TO IIPH IICITYKE Ha I10-
JIOCE MMPOKPYTKH CACIAEM LIar NCPpECABHKECHUA PABHBIM 5 (HNUM/2) .

[Tocne ycTaHOBKM HOBOT'O 3HA4YEHHUs NEPEMEHHOM, KaK W paHee, MPU MMOMOIIY CTaHIapT-
HOW KOHCTPYKIIMH, TM03a00TUMCS O TOM, 4YTOOBI HE BBIUTH 3a MpeleNibl MHTepBaia
(0,8NUM]. [Tocne yero oroOpa3uM 3HaueHHE MEPEMEHHOW scrlh B CTaTUYECKOM dJie-
MeHTe (HaJImMuCH) TDC_HSCR QyHKIHMEH SetDlgTtemInt ().

BepTukanpHBIA CKPOJUTMHT OPTaHW3yeM aHAJIOTMYHO, UMeS B BHIy, YTO IEepEeMEHHAas
scrlv, KOTOpas €ro KOHTPOJIUPYET, U3MEHETCS Ha OTpe3Ke [0, VNUM], a Iiar 3/1ech pa-
BEH 10 (VNUM/10). Jlyist 0TOOpaKeHUsT COCTOSIHUS BEPTHKAIHLHOTO CKPOJITMHTA HCIIOIB3Y-
€TCS CTATUYECKHI DIIEMEHT C UIACHTU(PHUKATOPOM IDC VSCR.

Urak, Bce cooOIIEHUS OT JIEMEHTOB yIpaBieHHs: 00padoTaHbl ¥ BO3BPALIAIOT TRUE, BCE
K€ OCTaJIbHbIE COOOIIEHNSI UTHOPUPYIOTCS U BO3BPAIIAIOT FALSE.

[Tocne 3akpBITHS THATOTOBOTO OKHA TIAaBHOE OKHO IEPEPHUCOBBIBAETCS IS BHIBOJA 3HA-
YEHUHN MEPEMEHHBIX, KOHTPOJIUPYIOIINX COCTOSHUE 3JIEMEHTOB yrnpaBieHus. [1ockombKy
MBI OTIPENEIIIIN MTEPEMEHHBIE Ha TII00aTbHOM YPOBHE, TO OHH JIOCTYIHBI U B OKOHHOM
(byHKITMM TJIABHOTO OKHA. 3]1ECh JK€ OMHMIIIEM MACCUB CTPOK C MOSCHSIONIUM TEKCTOM.

UtoOBI HE MHCATh KOoa IJisd BBIBOJA Ka)KI[OfI HepeMCHHOfI, OIIMIIEM MaCCHB yKa3aTeneﬁ
" IIPUCBOUM €T0 2JIEMEHTaAM aJipeca dTUX NEPEMECHHBIX !

int *val[] = {&radio, &checkl, &check2, &scrlh, &scrlv, &1Index, &cIndex};
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Tereps ipu 06pabOTKE COOOIIEHHS WM PAINT, MOCIE BBIBOJIA 3aT0JIOBKA ctrl MOXKHO Opra-
HHM30BaTh LUK JUTS BBIBOZA 3HAUCHUH MepeMeHHbIX. [1pr (opMHUpOBaHMH CTPOKU BHIBOJIA MBI
BOCTIONB30BAIUCH (DYHKIMEH (POPMATHOTO BBIBOAA stprintf (). BeIpaskeHHe ++i* INTERVAL
00ecreunT yBenmueHne HHIIEKca U HapalluBaHue Y-KOOPIUHATHI HA 20 eTMHHUII.

O6Lwue anemMeHTbl ynpaBneHus

DJIeMeHTHI yIIPaBIeHHs, KOTOPbIE TOABUINCH JIUIb npHu cozaarnuu OC Windows 95, mo-
JIYYUITH Ha3BaHHe oOwux snemenmos ynpasienus (Common Controls). Ouu pacimpsior
BO3MOYKHOCTH CTaHJAPTHBIX JJICMEHTOB YIPABJICHHUS W TPUIAIOT MPOrpaMMaM COBpE-
MeHHBIH Buj. ONMH U3 3THX DJIEMEHTOB MBI YK€ PACCMOTPEIH B 2rage 2 — 3TO NAHENb
uncmpymenmos (Tool Bar). Ceiiyac paccMOTpuM elie 3 diIeMeHTa — HAOOPHLLIL cuem-
yuk (Spin Control), noxsyuxoswuit pecyrsmop (Slider Control) u unouxamop evinonne-
nus (Progress Bar Control).

TexHuKa WX UCHOJB30BAHMUSI MO YeM OTJIMYACTCS OT CTAaHIAPTHBIX DJIEMEHTOB YIIPaB-
JICHHSI: B PEIaKTOPE PECYPCOB MepeMelaeM HYXKHbBIE 3JIEMEHTHI C TaUTPhl HHCTPYMEH-
TOB B JIMAJIOTOBOC OKHO, MPUCBAaWBacM HACHTU(UKATOPH U YCTaHABIMBACM HEOOXOIH-
MEBIE CBOMCTBA.

OCOOCHHOCTBIO K€ OOIIUX SJIEMEHTOB YIPABJICHUS SBISCTCS TO, YTO OHHM HE BXOJMSAT
B CTaHJIAPTHYI OMOIMOTEKY M Jii HUX HE0O0XOAMMO a00aBUTH (Daiia BKIFOYCHUH
commctrl.h, @ TAKXKE MOJKITIOYUTh K MPOEKTY OUOIUOTEKY OOIIUX 3JIEMEHTOB YIpaBJie-
HUSI comct132.1ib, KaK MBI 3TO JIENIaIH B IIPEAbIAyIIeH riase (cM. puc. 2.3).

K Tomy e, 10 MCMONB30BaHUST OOIIMX BIIEMEHTOB YIPaBICHHUS MPUIOKEHUE JOIDKHO
WHULUAIA3UPOBATh OMONMHOTEKY PyHKIHMEH InitCommonControls ().

TTPUMEYAHUE

XoTs naHenb MHCTPYMEHTOB M SIBNAETCS O6LIMM 3NIEMEHTOM YNpaBfeHus, ANs ee UCrosb-
30BaHMsi HET HeOBX0OMMOCTY B BbI30BE (PYHKUMM InitCommonControls ().

Tax ke, Kak ¥ CTaHAAPTHBIE DJIEMEHTHI YIPABJICHUs, OOIIHNE JIEMEHTHI SBISIOTCS CIICIH-
IBHBIMHU 3JIEMEHTaMHU, KOTOPBIE TIOCHUTAIOT POIUTENECKOMY OKHY COOOIIEHUE WM COMMAND
WA WM _NOTIFY. YTIpaBJI€HHE OCYIIECTBISIETCS MOCHUTKOM MM COOTBETCTBYIOIIMX COOOIIIe-
Huil. [leMoHCTpaLMOHHAS 3a7a4a IpUBeAeHa Ha puc. 3.7 u janee B JIucTUHTe 3.4.

Co3nmamuM TManoroBoe OKHO, KOTOpOe BbI3bIBaeTcs B IyHKTe MeHto StdDialog, u pas-
MECTHM TaM DJIEMEHTHI yNpaBJIeHUs: HAOOPHBIN CUETYMK (CIUH), TTOJI3YHKOBBIN peryis-
TOp (HOJN3YHOK), MHAWKATOP BBHIOJHEHHS M J[BA CTATUYECKHUX DJIEMEHTa AJIsl BHIBOAA
3Ha4YeHWI criMHAa M non3yHKa. [Ipu 3akpeiTun okHa kKHomkoit OK Bo3Bpaiaem ycTraHOB-
JICHHBIE 3HAYEHHUS JJIEMEHTOB YIPABIICHUS U BBIBOJUM B OKHE, IIPU HAXKATUU HA KHOIKY
Cancel auuero Bo3Bpaiars He OyneMm.

TTPUMEYAHUNE

Bce paccmoTpeHHble o6wme anemeHThl ynpaeneHus (Spin Control, Slider Control, Progress
Bar Control) MMetoT BHYTPEHHIO NaMsATb ANA XPaHEHUSI COCTOSHNSA dnemMeHTa.

[t oOMeHa NaHHBIMU OIMIIEM Ha IJI00aJIbHOM YPOBHE TPU IEPEMEHHBIE: spin, track,
progress. BBIBOJ B OKHO OCYIIECTBUM B COOOILECHUU WM PAINT, IZle COOPMHUPYEM CTPOKY
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BbIBOZa (hyHKIMeEH (opMaTHOrO BBIBOAA B CTPOKY stprintf (). [IpuueM mcmoib3yem
yHUBEpcabHY0 (QyHKIHUIO, paboTaromryio kak ¢ C-cTpokoii, Tak u co crpokoi Unicode.
Jli1st BBIBOZIA BOCTIONIBb3yeMcsl DYHKIMEH DrawText (), HOCKOJIBKY OHA MO3BOJISIET (hopMa-
TUPOBATH BI)IBO,HI/IMI)Iﬁ TeKCT. Tak 4TO MBI CMOKEM OOHUM OIIEPaTOPOM BBIBECTU TPHU
CTPOKH TEKCTa, BHIPABHUBAsS TAHHBIC TaOyJISALIHCH.

Il CommonControl =] B
File Dialog Help
spin =14
track = g0 OBwme SNeMEeHT bl YNPaBNeHna E

progress= 38

Puc. 3.7. QuanoroBoe OKHO C OBLWUMM 3NeMeHTaMm1 ynpaBreHnst

Slider (Track Bar Control) — non3syHok

Ilon3yHok MW NOJIZYHKOBbILL pecynisimop COCTOUT M3 yKaszarens, JABIKYIIErocs BIIOJNb
mKansl. OH SBISETCS Pa3HOBUAHOCTHIO TOPU30HTAIBHOM MOJIOCHI IPOKPYTKH U T€HEPH-
pyer coobmieHue WM _HSCROLL. B 1param mepeaaeTcs AECKPUIITOP dJIEMEHTA YIPaBICHHUS,
MOPOJMBILIETO COOOLICHWE, U MBI MOXEM DELINTh BONPOC O TOM, KaKUM 3JIEMEHTOM
YIpPaBJICHUS OHO BBI3BAHO, €CIIM TAKUX AJIEMEHTOB HECKOJIBKO.

B ¢yHKIMM 11ManoroBoro OKHa OMHUIIEM MEPEMEHHYIO ISl XPaHEHHUS COCTOSHUS TION3yH-
Ka U €T0 JECKPUITOP:

static int track;

static HWND hTrack;

B COO6II_ICHI/II/I 00 HHHUIMAJIU3alliu Juajiora H€06XO,I[I/IMO OMpeaACInTb ACCKPUIITOP, MU-
HUMAaJIbHYIO U MAaKCUMAJIBHYIO IMO3UIWHU ITOJI3YHKA U YCTAHOBUTH HAYAJIbHOC 3HAYCHUC!

track = ::track;

hTrack = GetDlgItem(hDlg, IDC SLIDERI);

SendMessage (hTrack, TBM SETRANGEMIN, 0, 0);

SendMessage (hTrack, TBM SETRANGEMAX, 0, 100);

SendMessage (hTrack, TBM SETPOS, TRUE, track);

3IICCI> MUHUMAJIBHOC U MaKCUMAJIbHOC 3HAYCHHUA MO3UIHNHU ITOJI3YHKa OIMPEACIIAIOTCA I10-
CBIJIKOH ceMy COO6HI6HI/I}I TBM_ SETRANGEMIN M TBM SETRANGEMAX, a CaMO 3HA4YCHHUC IIC-
pemaercs B 1Param, y HaC — [0, 100]. Tekymmast mo3ummst 3agaeTcst MOCBUIKON coodire-
HUA TBM_ SETPOS, II€ 3HAYCHUC TRUE B wParam O3HA4YacT HeOGXOI[I/IMOCTL MEPEpUCOBKU
II0JI3yHKAa, a MIO3UIMA track IIEPEAACTCI B 1Param.
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TMPUMEYAHNE

BmecTo OByX cooluweHnin ons YCTaHOBKM MUHUMaAlIbHOIo 1 MakCMMalibHOro 3Ha4YeHUn nosn-
3YHKa MOXHO UCNoNb3oBaTb coobLleHne TBM_SETRANGE, rae MMHMMYM 3afaeTcd B Mnaa-
Luem crnoBe 1lParam, a MakCMMyM — B CTapLUeM.

SendMessage (hTrack, TBM SETRANGE, 0, 100<<16);

Tenepb OCTAJIOCh BBIBECTH 3HAYCHUE track B CTATHYCCKOM DJIEMCHTE IDC TRI.
SetDlgItemInt (hDlg, IDC TR1, track, 0);

J1a MaHATTYTIATUHN C TTOMI3YHKOM B COOOIIIEHUH WM HSCROLL MEpenaiM eMy COOOIIeHre
TBM GETPOS. HOSI/IHI/IIO IMOJI3YHKA ITOJIYYHMM M3 MJIAJIUICTO CJIOBA BO3BpAIIacMOIro 3Hadc-

HUA (1)YHKLII/II/I SendMessage (). ITocne vero BBIBCACM 3TO 3HAYCHHUEC B CTATHYCCKOM DJJIC-
MEHTE IDC TRI1 TaK €, Kak MBI 3TO JCJIaJIN paHEC IPHU MHUIUATIN3AWH ITI0JI3YHKA.

TTPUMEYAHUNE

Korga nonsyHok HaxoguTcsa B hOKyce BBOAA (dMEMEHT ynpaBreHus, HaxoaaLWwmnes B hoKy-
ce, roToB MPYHUMaTb KOMaHAbl C KnaeuaTypbl), €r0 COCTOSIHUEM MOXHO YNpaBfsiTe Knasu-
Wwamu ynpaeneHunst kypcopoM: <End> — muHumManbHoe 3HayeHne, <Home> — makcmMmManb-
HOe 3HaueHue, <—> n <!> — yBenuueHne 3HayeHns Ha 1, <> n <T> — ymeHblUeHVe
3HayveHuna Ha 1, <Page Up> — yBenuueHue 3HayeHus Ha war, <Page Down> — yMeHbLLe-
HVe 3HadeHus Ha war. lWWar nonsyHka onpegensieTca aBTomatudecku B 1/5 oT guanasoHa
€ro U3MeHeHus.

Spin (Up-Down Control) — HaboOpHbIN CYeTYMK

Habopnvui cuemuux mpeactaBiseT coOOW CHENMaNbHBIA BHJ MOJOCH BEPTUKAIBHOTO
CKPOJIIMHIA, OH COCTOMT M3 KHOIOK BBEPX M BHH3 TaK K€, KaK W 3JIEMEHT YIpPaBJICHUS
Vertical Scroll Bar, u mopoxaer coobmienune WM vVSCROLL. B 1Param nepenaercst qeck-
PHIITOP 3JIEMEHTA YIPaBJIECHUs], TOPOJUBIIETO COOOIICHHE.

B okxoHHOH (yHKIMK IHMATOrOBOI0 OKHAa HEOOXOJMMO OIHKCATh JCCKPHUIITOP CITMHA
hSpin, a B COOOIIEHNH 00 MHUITHAIIN3AIMN JTUAJIOTA OMPEEIUTh STOT JECKPUITOP U YC-
TaHOBMTD €I'0 HauaIbHOE 3HAYCHHE.

OnwuiieM B GyHKIMH JUAJOTOBOIO OKHA JIECKPUITOP CIIMHA!

static HWND hSpin;

st 0TOOpaXKeHHS 3HAUECHHUS CIIMHA B CTATHYECKOM 3JIEMEHTE MOYKHO ITOCTYIUTh KakK JJIst
[IOJI3YHKa — BBIBECTH 3HaueHUe (PyHKIMEH SetDlgItemInt (). OIHAKO CUETUMK MPEIO-
CTaBJIAET MOJIH30BATE/IIO JTONOIHUTEIbHBINA cepBUC. ECiiM Mpu MOCTPOSHUH HAIOr0OBOTO
OKHa yCTaHOBUTH cBo¥cTBO crimaa Set Buddy Integer, To MOXHO 3TOMY CIHMHY Ha3Ha-
quth “npusmenvckoe” (buddy) oxkHO TDC SP1, a, mTOChUIas eMy COOOIIEHHE
UDM_SETBUDDY, B wParam I€pPEIaTh ACCKPUIITOP "'npusmens” hBuddy:

hSpin = GetDlgItem(hDlg, IDC SPIN1);

hBuddy = GetDlgItem(hDlg, IDC SP1);

SendMessage (hSpin, UDM SETBUDDY, (WPARAM)hBuddy, O0);

B atom ciyuae cueTymk cam 103a00THUTCS O BBIBOZE CBOCTO 3HAYCHHS B MPUATECIHCKOS
OKHO, ¥ HaM 00 3TOM O€CIIOKOUTHCS OOJIbIIe HE HY)KHO.
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COO6H_I€HI/IC UDM_SETRANGE YCTaHaBJIMBACT AUAIIa30H U3MCHCHHUA CUCTUMKA TaK XKE, KaK
AJId IOJI3YHKA.

SendDlgItemMessage (hDlg, IDC SPIN1, UDM SETRANGE, 0, 100);

TMPUMEYAHNE

Ecnu B AnanasoHe 3Ha4YeHW CnvHa MUHUMarbHOE 3HavyeHWe MpeBblliaeT MakcMmarbHoe,
LOWORD (1Param) > HIWORD (1Param), MHBEPTUPYETCS HanpaBlieHNne N3MEHEHUS CMMHA.

Coo0menne UDM_SETPOS yCTaHaBIHMBAET MO3UIMIO CIIMHA, IEPEaBaeMylo B 1Param.
SendMessage (hSpin, UDM SETPOS, 0, spin);
HOCKOJ’II)Ky MbI YCTAHOBHJIN IJIA Ha60pHOFO CUCTUYHKA (CHI/IHa) MNpUATCIBCKOC OKHO, HCT

HE00X0UMOCTH B 00pabOTKe COOOMEHHsT WM VSCROLL JUIsl MHIUKAIIUN YUCIOBOTO 3Ha-
YEeHUS.

Progress Bar Control — uHanMKaTop BbINOJIHEHUA

I/IHI[I/IKaTOp BBITIOJIHCHUA — 9TO JJICMEHT YIIPAaBJICHUA, KOTOpLIﬁ IIOKa3bIBACT TCUCHHC
npoiiecca, HalpuMep, Npyu KonupoBaHuu (aiiina B ¢aiiloBoM MeHemKepe. YIpaBlIeHHEe
OCYyILECTBIIIETCS IIepeadeii COOOIIEHHH, CaM e HHANKATOp COOOIIeHNIT He TeHepHpYeT.

Kak n A NPpEAbLAYIIUX 3JICMCHTOB YIIPABJICHUA, OIMAIIEM B ,Z[HaJ'IOl"OBOfI OKOHHOM
(hyHKIIH JECKPUNITOP WHAUKATOPA:
static HWND hProgress;
" OMpeaACIUM €ro Mpru MHUIHUAJIN3alluu JUAJIOr0OBOI0 OKHA.
hProgress = GetDlgItem(hDlg, IDC PROGRESSI1) ;
Z[JISI HHAWKATOpa HCO6XO,I[I/IMO OMpPEACIINTD AWara30OH M3MCHCHUSA U 3a1aThb HAYaJIbHYIO
ITIO3UIIHUIO. I[I/IaHa3OH [0,100] OIIpeaACIinM HOCBIIIKOH COO6H_ICHI/I$I PBM SETRANGE, I'I€
MHUHHMYM 3a1a€TCA B MJIaJIIEM CJIOB€ 1Param, a MAKCUMYM — B CTapIICM. IIar HWHAU-
KaTopa, paBHBINA 1, 337aIUM B wParam COOOIICHHS PBM SETSTEP. HauanpHyIO MO3HIHIO,
PaBHYIO t, 3aaUM MOCBIJIKOH COO6H.[€HI/IH PBM SETPOS. 3,Z[CCI> t — CTaTh4eCKad Iepe-
MCHHasi 1LCJIOT0 THUIIA, OIIMCaHHAasA B OKOHHOM (bYHKI_II/II/I Juajora, 6y;[eT KOHTPOJIMPOBATH
COCTOSIHUC MHAMUKATOPA.
SendMessage (hProgress, PBM SETRANGE, 0, 100<<16);
SendMessage (hProgress, PBM SETSTEP, 1, 0);
SendMessage (hProgress, PBM SETPOS, t, 0);
J1st co3manms MITIO3WH IBIKEHUS CO3MauM TaiiMep ¢ naTepBasioM B 0,1 ceKyHIbI:
SetTimer (hDlg, 1, 100, NULL);
Teneps B 06paboTurike cOOOMIEHH OT TaiiMepa WM_TIMER OyleM yBEJINYHBaTh 3HAUCHHE
HepeMCHHOﬁ Ha 1 U IICpEyCTaHaBIUBATh COCTOAHHUC HHAUKATOpPA.

if (++t > 99) t = 0;

SendMessage (hProgress, PBM SETPOS, t, 0);
Omepatopom if depe3 Kaxmaple 10 cexyHn cOpackiBaeM WHIWKATOP B HAaYalbHOE CO-
CTOAHHC.
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Ocranock TONBKO MEpes 3aKpbITHEM AMAIoroBoro okHa kHomkoi OK mepenats riio-
0anbHON MepeMeHHOH 3HaYeHNe WHANKATOpa U YHUUTOXHUTh TalMep:

progress = t;

KillTimer (hDlg,1);

ITockonbpKy COCTOSIHME IOJI3yHKa OTCIIEKUBAET IEPEMEHHas track, MEpeJaguM €€ Ha
I00aTBHBIA YPOBEHB:

::track = track;

CunThiBaeM COCTOSIHUE HAOOPHOTO CUETYHKA, MepefaBas eMy COOOIeHHE UDM GETPOS,

Y TIEPepHICOBhIBAEM TJIABHOE OKHO (PYHKIHMEH InvalidateRect () (cM. mucTuHT 3.4).
ITocie yero AnanOroBoe OKHO MOKHO 3aKPBITh.

IMpu nakatuu kHonku Cancel yHuuroxkaem TaiiMep W 3aKpbIBaeM JHAIOrOBOE OKHO 0e3
MIEPEPUCOBKH TJIABHOTO OKHA.

JNucturr 3.4. Tect 06WMX 3N€MEHTOB ynpaBreHus

#include <commctrl.h>
INT PTR CALLBACK Dialogl (HWND, UINT, WPARAM, LPARAM);
static int spin, track, progress;

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
TCHAR str[256];
RECT rt;
switch (message)
{
case WM CREATE:
InitCommonControls () ;
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case ID COMMCTRL:
DialogBox (hInst, MAKEINTRESOURCE (IDD DIALOG1), hwnd, Dialogl);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWind, message, wParam, lParam);
}
break;
case WM _PAINT:
SetRect (&rt, 0, 0, 100, 100);
hdc = BeginPaint (hWnd, &ps);
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_stprintf(str, T("spin\t= %d\ntrack\t= %d\nprogress= %d"),
spin, track, progress);
DrawText (hdc, str, tcslen(str), &rt, DT LEFT |DT EXPANDTABS) ;
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
return 0;
}
L1170 7777 777770707 77777777777777777777777777777777777777777777777777

INT PTR CALLBACK Dialogl (HWND hDlg, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

static int t, track;

static HWND hSpin, hBuddy, hTrack, hProgress;

switch (message)

{

case WM _INITDIALOG:
track = ::track;
SetDlgItemInt (hDlg, IDC TR1, track, 0);
hTrack = GetDlgItem(hDlg, IDC SLIDERI1);
SendMessage (hTrack, TBM SETRANGE, 0, 100<<16);
SendMessage (hTrack, TBM SETPOS, TRUE, track);
hSpin = GetDlgItem(hDlg, IDC SPIN1);
hBuddy = GetDlgItem(hDlg, IDC SP1);
SendMessage (hSpin, UDM SETBUDDY, (WPARAM)hBuddy, 0);
SendMessage (hSpin, UDM SETRANGE, 0, 100);
SendMessage (hSpin, UDM SETPOS, 0, spin);
hProgress = GetDlgItem(hDlg, IDC PROGRESSI1) ;
SendMessage (hProgress, PBM SETRANGE, 0, 100<<16);
SendMessage (hProgress, PBM SETSTEP, 1, 0);
SendMessage (hProgress, PBM SETPOS, t, 0);
SetTimer (hDlg, 1, 100, NULL);
return TRUE;
case WM TIMER :
if (++t > 99) t = 0;
SendMessage (hProgress, PBM SETPOS, t, 0);
return TRUE;
case WM HSCROLL:

track = LOWORD (SendMessage (hTrack, TBM GETPOS, 0, 0));
SetDlgItemInt (hDlg, IDC TR1, track, 0);
return TRUE;
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case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDOK
progress = t;
::track = track;
spin = SendMessage (hSpin, UDM GETPOS, 0, 0);
InvalidateRect (GetParent (hDlg) ,NULL, 1) ;
case IDCANCEL:
KillTimer (hDlg,1);
EndDialog (hDlg, 0);
return TRUE;
default: return FALSE;
}
default: return FALSE;

return FALSE;

OKHO peaaKkTMpoBaHus

Jliis BBOJIA JAHHBIX Yallle BCErO HUCIOJB3YETCS DJIEMEHT YIIPABIECHUS — OKHO PeO0aKmiu-
posanus (Edit Box Control). YmpaBiaenrne OKHOM OCYHIECTBISETCS TEpeaadeii eMy co-
OOIICHUH WK CTICIIMATU3HPOBAHHBIMU (DYHKITUSIMU THAJIOrOBOTO OKHA!

o

m

GetDlgItemText (hDlg, IDC EDIT, text, length) — BO3BpallacT B TCHAR Mac-
CHUB text He Ooyiee length CHMBOJIOB OKHA PEJIaKTHPOBAHUS;

SetDlgItemText (hDlg, IDC EDIT, text) — 3allOJIHACT OKHO PCHAKTUPOBAHUS
COOCPKUMBIM TCHAR-CTPOKH text,

GetDlgItemInt (hDlg, IDC EDIT, lpTranslated, bSigned) ——-@yHKHHH BO3Bpa-
[IaeT IMEJI0e YMCII0, B KOTOpOe MpeoldpasyeTcs: COAEpKUMOE OKHA PeAaKTHPOBAHIS.
lpTranslated — YKa3aT€lib nepeMeHHoﬁ THIa BOOL, KOTOpasd YCTaHaBJIMBACTCsA
B TRUE NP YCIIEITHOM IpeoOpa30BaHUM YUCIIA, M FALSE — B IIPOTUBHOM city4ae. Ec-
Jn bSigned.paBHO TRUE,Hp€06pa3y€TCH YHUCJIO0 CO 3HAKOM HMHA4YC, YUCJIO pacCMaTpu-
BaeTcs Kak 0€33HaKOBOE;

SetDlgItemInt (hDlg, IDC EDIT1, Value, bSigned) — YCTAHABJIMBACTCs 3HAYC-
HHEC HCpeMCHHOﬁ LICJIOro TUla Value B OKHEC PCOaKTUPOBAHHUA. Ecmm bSigned paBHO
TRUE, pacCMaTpHUBACTCA YHUCJIO CO 3HAKOM.

Jis 1eMOoHCTpanuu BO3MOXKHOCTEH 3TOr0 OKHA CO3/aJiM TECTOBYIO Iporpammy (JIuc-
tuHT 3.5), BUJ e OKHA NPUBEJICH Ha puc. 3.8. B 1MasoroBoM OKHE OCYIIECTBIISIETCS BBO/
TEKCTOBBIX CTPOK B 3JIEMEHT YNPABJICHUA CIIUCOK, a IOCJIE 3aKPhITUS JUAJIOrOBOTO OKHA
JaHHbIE BBIBOAATCSA B INIaBHOM OKHe. [IperycMoTpeHa BO3MOXKHOCTH yIaleHHsS CTPOKHU
CIIHCKA.



OkHa u 3r1reMeHmbI yrpasneHusi 135

JlONOIHNUTENBHO BBIBEAEM B HW)KHEH YacTH IJIABHOTO OKHA CTPOKY COCTOSIHHSI (CTPOKY
cTaTyca), I7ie IPeayCMOTPUM 0TOOpakeHHEe KOJIMYECTBA CTPOK CIIUCKA.

Ll,nanor BBOOa OAaHHDIX B CNHCOK I

seneHsIA

I -y | 3CHBIN oK |

Puc. 3.8. lemoHcTpaumoHHas nporpamma "OKHO pefakTupoBaHus”

JNuctunr 3.5. OkHO pegakTMPOBaHUA U CNIMCOK

#include <vector>

#include <xstring>

#include <commctrl.h>

INT PTR CALLBACK Dialogl (HWND, UINT, WPARAM, LPARAM);
typedef std::basic string<TCHAR, std::char traits<TCHAR>,
std::allocator<TCHAR> > String;

std: :vector<String> v;

HWND hWndStatusBar; //OeCKPUITOP CTPOKM COCTOSHUS

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
TEXTMETRIC tm;
static int cy, sx, sy;
int y;
RECT rt;
std::vector<String>::iterator it;
switch (message)
{
case WM CREATE:
hdc = GetDC (hWnd) ;
GetTextMetrics (hdc, &tm) ;
cy = tm.tmHeight + tm.tmExternalleading;



136

aea 3

}

ReleaseDC (hWnd, hdc);
hWndStatusBar = Createstatuswindow(WS_CHILD | WS VISIBLE |
WS CLIPSIBLINGS | CCS BOTTOM | SBARS SIZEGRIP, T ("Ready"), hWnd,
break;
case WM SIZE:
sx = LOWORD (1lParam) ;
sy = HIWORD (1lParam) ;
GetWindowRect (hWndStatusBar, é&rt);
y = rt.bottom-rt.top;
MoveWindow (hWndStatusBar, 0, sy - y, sx, sy, TRUE);
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID DIALOG READLISTBOX:
DialogBox (hInst, MAKEINTRESOURCE (IDD READ), hWnd, Dialogl);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
for (y = 0, it = v.begin(); it != v.end(); ++it, y += cy)
TextOut (hdc, 0, y, it->data(), it->size());
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

L1177 07 7770777777777 7777777777 77777777777777777777777777777777777777
INT PTR CALLBACK Dialogl (HWND hDlg, UINT message, WPARAM wParam, LPARAM lParam)

{

static HWND hList, hEdit;
TCHAR text[256];
int i, k;
switch (message)
{
case WM _INITDIALOG:
hList = GetDlgItem(hDlg, IDC LIST1);
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hEdit = GetDlgItem(hDlg, IDC EDIT1);
return TRUE;
case WM _COMMAND:
switch (LOWORD (wParam))
{
case IDC ADD:

GetDlgItemText (hDlg, IDC EDITI1, text, 256);

SetDlgItemText (hDlg, IDC EDIT1, T(""));

SendMessage (hList, LB ADDSTRING, 0, (LPARAM)text);

SetFocus (hEdit) ;

return TRUE;
case IDC DEL:

k = SendMessage (hList, LB GETCURSEL, 0, 0);

SendMessage (hList, LB DELETESTRING , (WPARAM)k, 0);

return TRUE;
case ID OK:

v.clear():;

k = SendMessage (hList, LB GETCOUNT, 0, 0);

for (1 = 0; i < k; i++4)

{

SendMessage (hList, LB GETTEXT, (WPARAM)i, (LPARAM)text);
v.push back (text) ;

}

InvalidateRect (GetParent (hDlg), NULL, 1);

_stprintf (text, T("Cmmcok: %d ctpok"), k);

SendMessage (hWndStatusBar, WM SETTEXT, 0, (LPARAM)text);
case WM DESTROY: EndDialog (hDlg, LOWORD (wParam)); return TRUE;
}

default: return FALSE;

return FALSE;

B kauectBe KOHTeﬁHepa OJId XpaHCHUS TEKCTOBBIX CTPOK, ITOJIYy4a€MbIX M3 CIIMCKaA, UC-
II0JIb3YEM KOHTEHHEpP vector JUIS THIA JAHHBIX String, IPOU3BOJAHOTO OT MAOIOHHOTO
KJacca basic string JUis TUMA TCHAR (cM. jucTHT 1.3).

B 3aromoBke mporpamMmel 100aBUM (GaiiiIbl BKITFOUCHIH:

#include <vector>

#include <xstring>

OnwuireM Ha r106aTFHOM YPOBHE BEKTOD, IBHO YKa3bIBasi 001aCTh BUIAMMOCTH:

std: :vector<String> v;
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Hrepatop BekTOpa HET CMbICIa ONHMCHIBATh HA TJI00AJTBHOM YPOBHE, MOATOMY OIHIIIEM
ero B (DYHKIIMH TJIIABHOTO OKHAa:

std::vector<String>::iterator it;

HyxHO 103a00TUTBCS O BBIBOJE PE3Y/IBTATOB B IJIABHOE OKHO, TIOATOMY B COOOIICHUH
WM_CREATE HalJeM BBICOTY CTPOKH TEKylmlero mpH(Ta Npu MOOMOIIK (QYHKIHH
GetTextMetrics (), KaK MBI 3TO Jeaand B nuctunre 1.13.

[lepemeHHyI0 tm THUHa TEXTMETRIC M CTaTUYECKYIO IEPEMEHHYIO cy, HEO00XOANMYIO
IUIsL XpaHEHUsI BBICOTHI WpU(Ta, IPEABAPUTEIBHO ONMIIEM B OKOHHOH (pyHKIHU.

HuanoroBoe okHO OyaeM BBI3BIBATH Yepe3 TJIaBHOE MEHIO, TJE CO3/aIUM IIYyHKT C HACH-
TUPHUKATOPOM ID DIALOG READLISTBOX. Dialogl — MMS OKOHHOW (D)YHKIIMH TUAIIOTA.
HMeHHO B 3TOH (YHKIIMU U pean3yeTCs BCs JIOTHKA PA0OTHI ¢ SJIEMEHTAMH YIPaBICHHMSL.

Ha noBepXHOCTH AMAIIOTOBOTO OKHA Pa3MECTUM CIIEAYIOLIHE 3JIEMEHTHI:
nosie BBozia (EditBox) ¢ uaenTuukaropom I0C_EDITI;
criucok (ListBox) ¢ uaeHTHUKaTOpOM IDC LISTI;

KHOIIKY IDC ADD,

m

o

m

O KHODKY IDC DEL;
0 KHOINKY ID OK;

0 HKOHKY IDC_STATIC C H300pa)K€HHEM IDI_TRASH;
m

OuTOBBII 00pa3 ¢ M300paKEHUEM IDB_MOUSE.

[locneanue nBa 3IEMEHTa MBI BBEJH, YTOOBI "0XXHUBHUTH" HANOTOBOE OKHO, 3 KAPTHHKHU
HAIITM B UMEIOIIEHCS KOJJICKIIMUA U UMIIOPTUPOBAIIM B CO3/[aHHBIN TPOEKT (cM. puc. 3.2).
PasmecTtuM ux B anemente ynpasienus Picture Control.

Haunem PacCMOTPEHUC q)yHKHI/II/I JIMAJIOrOBOTO OKHA Dialogl ().

B COO6H_ICHI/II/I WM INITDIALOG OHPEACINM ACCKPUITOPBI OKHA PCAAKTUPOBAHUA U CIIMCKA:
hList = GetDlgItem(hDlg, IDC LISTI1);

hEdit = GetDlgItem(hDlg, IDC EDITI1);

OTH nepeMeHHbIEe ONUCaHbI B 3aroJI0BKe ()YHKIINU:

static HWND hList, hEdit;

Teneps 00paboTaem peakuuio Ha Ha)KaTHE KHOIKH C H300pakeHHeM "'>>".

@yHKIMEH GetDlgItemText () YHTAa€M COJEPKHMOE OKHAa PENAaKTHPOBAaHUS B MAacCHUB
text M QyHKIUEH SetDlgltemText () OUYMIIAEM OKHO, IOCHUIAS "MyCTYIO" CTPOKY.

[Tocreutast civicky cooOrieHre LB_ADDSTRING, I00aBHM K HEMY CTPOKY text. Temeps yc-
TaHOBUM (DOKYC BBOZa OOPATHO HA OKHO PEAAKTUPOBAHUS IS TTOCIICTYIOIIETO BBOAA:
SetFocus (hEdit) ;

TTPUMEYAHUNE

CoobLeHre LB ADDSTRING no3sonsieT Aob6aBnaTb CTPOKM TEKCTa B KOHeL, crucka, ecnu
NSl Hero He YCTaHOBIEHO CBOMCTBO Sort. Ecnu ke CBOMCTBO YCTAHOBMEHO, TO CTPOKU Oy-
Oyt 0o6aBnsATbCs B NOpPsiAKe, YCTAHOBNEHHOM KpUTEPUEM COPTUPOBKM MO YMOMYaHUIO.
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OO6paboTaeM peakIuio Ha Ha)kaThe KHOMKHU "<<" ISl YIaJleHUS BBIIEICHHON B CITHCKE
crpoku. Iloceinast crucky cooOuieHne LB GETCURSEL, IMOJYYHUM HMHAEKC BBIIEIEHHOI'O
JJIEMEHTA, a COOOIIEHNEM LB DELETESTRING yAaJIHM 3JIEMEHT C HalJEeHHBIM HHIIEKCOM.

Haxarnem Ha kHonky OK (naeHTH(HKATOp KOTOPOW 3aMEHHM Ha ID OK, H YCTAHOBUM
B False CBOMCTBO Default Button, YTOOBI H30€KaTh CTAHJAPTHOMN peaklMy Ha Ha)KaTHe
Kjapuiy <Enter>) u3BlI€4EM U3 CIIMCKA BBEJCHHBIE CTPOKU U IIOMECTHM UX B KOHTEMU-
HEp vector, ONMCAHHBIA Ha INI00AIBHOM YPOBHE.
OuncTUM COAEPKUMOE KOHTEHHEpa:
v.clear();
Haiinem pa3mep cnrcka, nepegasasi eMy COOOIIEHHE LB _GETCOUNT:
k = SendMessage (hList, LB GETCOUNT, 0, 0);
B nwmkie uuraeM mocienoBaTENbHO COACPKUMOE CIHCKa, MOCHUIasi eMy COOOIICHHE
LB_GETTEXT, I’Ie TPETbUM IapAMETPOM CIIY’KHT UHAECKC U3BJIEKAEMOIO JIEMEHTA, a YeT-
BEPTHIN NTapaMeTp — MACCUB text I XpaHEHMs CTPOKH TeKcTa. [IpodnTtaB CTpOKy TEK-
CTa, IIOMEIIAEM €€ B KOHTEHHEP METOJOM push back (). TCHAR-CTpPOKa aBTOMAaTUYECKHU
mpeobpasyeTcs K THITY String.
for (1 = 0; 1 < k; 1i++)
{

SendMessage (hList, LB GETTEXT, (WPARAM)i, (LPARAM)text);

v.push back (text) ;

TTPUMEYAHUE

B aToi 3apave NpMMeEHeHVEe KOHTENHepa ANl XpaHEHUS! CTPOK He ABMSieTCA HeOOX0AUMbIM,
MOCKOJ1bKY KOJIN4eCTBO CTPOK B CNUCKe U3BECTHO, N MOXHO Obino Obl BEIAENWUTL MAccuB Tu-
na string.

OyHKHeH InvalidateRect () WHHUIMHPYEM NEPEPHCOBKY TIABHOTO OKHA IPOTPaMMBI,
/i€ JECKPUIITOP TJIABHOTO OKHA TOJIY4YHM 00pallleHueM K QYHKIIMU GetParent (hDlg).

MBI HE TOCTaBMIIM OTIEPATOP return MEPEHd CAEAYIOUINM ONEPATOPOM case HAMEPEHHO,
ITIOCKOJIbKY BBITIOJIHEHUE KOJa OYIEeT MPO0JIKAThCS, MPOU30IMAET Nepexo]] Ha OnepaTo-
PHI 3aKPBITHS TUATIOTOBOTO OKHA M BBIXOa U3 (YHKITHH:

EndDialog (hDlg, LOWORD (wParam)); return TRUE;
YTO ¥ TpebOBaAIOCH.

Coo0rmienne ¢ Ko0M WM DESTROY OynIeT TeHEepHpOBaThCA MPH HAXKATHH HA KHOTKY 3a-
BEPILICHHSI NPUIOKEHHUs] CUCTEMHOIO MEHIO. B 3TOM ciiyyae mpuiioKeHUE 3aBEpLIUTCS
0e3 COXpaHEeHNs JTaHHBIX CIMCKA U TIEPEPUCOBKH INIABHOTO OKHA.

MbI IOMECTHIIM Ha TUaJOrOBOM OKHE elie jBa aementa Picture Control, octaBus st
HUX UJCHTH(DHUKATOP MO YMOIYAHUIO IDC STATIC, MOCKOJIBKY HET HEOOXOJUMOCTH JIOC-
Tymna K HAM. J{J1s1 IepBOTo 3JIeMeHTa BBIOPAIH THIT Tcon, & B KAUECTBE M300paKeHHS BbI-
Opanu HWIESHTU(PHUKATOP IDI TRASH HMIIOPTUPOBAHHOW HMKOHKH, KOTOPYH MOI00pamu
B CIICIHAJTN3UPOBAHHOM OMOIMOTEKE.

s BTOpOTO d3NIeMeHTa BhIOEpEM THN Bitmap, a B KadecTBE OWTOBOTO oOpaza —
IDB MOUSE. DTOT UACHTU(UKATOP MBI MOIyUYUM, UMIOPTHPYS bmp-daiil ¢ pacTpoBbIM



140 aea 3

n3o0pakeHueM. s MmomHOTHl KapTUHBI 3aMEHHMM M HUKOHKY HpwiokeHus. s storo
UMIIOPTUPYEM €Ille OJHYy MKOHKY U3 HAlJCHHOHW KOJUICKIIMH M TMPUCBOUM €l HIACHTU(U-
KaTop IDI_FLGRUS.

Tenepb OCTAJIOCh M3MCHUTH CTHJIb OKHA, I 4Y€ro OTPCHAKTUPYEM JIMIIb OJHO II0JIC
KJIacCa OKHa:
wcex.hIconSm = LoadIcon(wcex.hInstance, MAKEINTRESOURCE (IDI FLGRUS)) ;

Bot u Bce, Teneps B KauecTBe MKOHKH MPUIIOKEHUs OYJET UCIONIb30BAThCSl HAWICHHOE
HaMU U300pakeHue.

CTpoka cocTosiHUA

s Toro 4TOOBI MPUAATH MPUIOKEHHUIO, MPEACTABICHHOMY B NUCTHHTE 3.5, Oonee co-
BPEMEHHBIH BUJI, 100aBMM B OKHO CTPOKY COCTOSIHHS. DTa CTPOKa pacrojaraercsi 00bIu-
HO B HWKHEH YaCTH OKHA U BBIBOJUT CIIPABOYHYIO HH(GOPMALIUIO O COCTOSIHUU MPHUIIOKE-
Husi. BriBenieM 31€Cch KOJIMUYECTBO CTPOK CITMCKA.

[TockoJIbKY OKHO COCTOSHHUS SIBJIICTCS OOINMM 3JICMEHTOM YIPaBJcHHs, HEOOXOIMMO
00aBUTh (haill BKIFOYEHUH commctrl.h W, COOTBETCTBEHHO, OMONMOTEYHBIN (aiin
comctl32.1ib.

JlecKkpHnTop OKHA COCTOSIHUS OIHUIIIEM Ha TJ100abHOM YPOBHE:

HWND hWndStatusBar;

U CO3/aJMM OKHO TIpU 00pabOTKe COOOLIEHHs WM CREATE TJaBHOTO OKHa (pyHKIHeH
CreateStatusWindow ().

HWND WINAPI CreateStatusWindowW (LONG style, LPCWSTR lpszText, HWND

hwndParent, UINT wID);

rae:

O style — CTWJIb OKHA,

O lpszText — TEKCT IO YMOJYAHUIO;

O nhwndParent — JECKPHUIITOP POJUTEIBCKOIO OKHA;

O wID — uASHTH(UKATOP OKHA.

K coxxanenuto, OKHO COCTOSIHHSI HE MOKET CaMOCTOSITENIbHO MOACTPOUTHCS MO pa3Mep
OKHA TIpY €T0 M3MEHEHUH, MO3TOMY HEOOXOJMMO HAMMCATh JOMOJHHUTEIBHBIN KOJ MPU
00paboTKe coOOIEeH s WM _SIZE!

GetWindowRect (hWndStatusBar, &rt);

y = rt.bottom-rt.top;

MoveWindow (hWndStatusBar, 0, sy - y, sx, sy, TRUE);

Tenepsb Hy>)KHO PEIIUTh BOIPOC — T MbI Oy/IeM BBIBOJAUTH HH()OPMAIIUIO B CTPOKY CO-
crostuus? I[poiie Bcero 3To caenarh mpu 00padoTke coobieHus 0 HaxkaTiu KHorkun OK
JTMAJIOTOBOTO OKHA. J[7151 3TOTr0 MBI chopMEpyeM CTPOKY BBIBOJIA text!

_stprintf (text, T("Cmmcox: %d cTtpox"), k);

Y BBIBEJIEM 3Ty CTPOKY B OKHO COCTOSIHHSA, TIOCTIAB €My COOOIIeHne WM SETTEXT:
SendMessage (hWndStatusBar, WM SETTEXT, 0, (LPARAM)text);
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NMpocTon TeKCTOBbLIN pefaKkTop Ha 3fieMeHTe ynpaBrieHUs
Edit Box Control

MbI paccMOTpesH HCIONb30BaHHE OKHa penaktupoBanus Edit Box mis BBoga ctpoku
TEKCTa, OJHAKO ATOT 3JEMEHT YIMpPaBICHHS HMMEET ropa3fo Oojblie BO3MOXKHOCTEH.
B xauecTBe 1EMOHCTPALIMOHHOTO NPUMEPA MOCTPOUM Ha €r0 OCHOBE HNPOCTOU TEKCTOBBIN
penakrop. Kak Mb1 Bckope yOeauMmcsi, Bce omiepaliu 1Mo BBOAY U PEAAKTHPOBAHHIO TEK-
cra snement Edit Box Geper Ha ceOs, HaM OCTaeTCs JIMIIb PEATU30BATh BHEIIHUN WH-
tepdeiic. CremyeT OroBOPUTHCS, 4TO deMEHT ynpasieHus Edit Box ucmomnb3yer BHYT-
PCHHIOIO MaMSTh IJIl XPaHEHHUsI TEKCTa, a 3TO MPHUBOIUT K OTPAaHUYCHHUSIM Ha pazMep
penaKTUPyeMOro TeKcTa B 32 767 cuMBOJIOB (0x7f£f).

TTPUMEYAHUNE

B onepaunonHon cucteme Windows NT u Bbiwe pasmep Gydepa Edit Box moxeT 6biTb
yBenu4yeH rnocbInkon emy coobuleHns EM_LIMITTEXT A0 Ox7FFFFFFE 6aiToB.

B kauecTBe OCHOBBI HCIOJNB3yeM cTaHmapTHbIA mpoekT Win32. J[o6aBuM Tpu MyHKTa
menro: New, Open, Save, maHels HHCTPYMEHTOB C KHOITKAMH, COOTBETCTBYIOIIIUMH STHM
MIyHKTaM MEHIO, a TaKXe CTPOKY COCTOsHUS (cM. jucTHHT 3.6). Bynem co3ngaBath yHU-
BEPCAIBHBIN MIPOEKT, OIHAKO, TOCKOJIBKY MPUIIOKEHHE OPUEHTHPOBAHO Ha paboTy C TeK-
CTOBBIMHU (aiilaMu B OJHOOAWTHON KOTUPOBKE, OyJeM SIBHO YKa3bIBaTh THI char* JUIS
BXOJTHBIX U BBIXO/JHBIX MAaCCHBOB JaHHBIX.

Nuctur 3.6. TekcToBbLIN pegakTop € 3rieMeHTOM ynpasneHus Edit Box

#include <commdlg.h>
#include <commctrl.h>
#include <fstream>
TBBUTTON tbb[] =
{{STD_FILENEW, ID FILE NEW, TBSTATE ENABLED, TBSTYLE BUTTON, O, 0, 0, 0},
{STD_FILEOPEN, ID FILE OPEN,TBSTATE ENABLED,TBSTYLE BUTTON, 0, 0, 0, 0},
{STD FILESAVE, ID FILE SAVE,TBSTATE ENABLED, TBSTYLE BUTTON, 0, 0, 0, 0}

}i
L1117 770 7777777777777 77 7777777777777 777777777777777777777777777777777
VOID StatusOut (HWND hStatus, int count, TCHAR *str)
{

TCHAR text[256];

_stprintf (text, T("Crpok: %d"), count);

SendMessage (hStatus, SB SETTEXT, (WPARAM)O, (LPARAM)text);

SendMessage (hStatus, SB SETTEXT, (WPARAM)1, (LPARAM)str);
}
L1117 70 7777777777777 777777777777777777777777777777777777777777777777
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{

static OPENFILENAME file;
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static int n, sx, sy;

static HWND hEdit, hWndToolBar, hWndStatusBar;

RECT rt;

int m, k, aWidths([2];

static TCHAR name[256];

char szText[0x7fff];

std::ifstream in;

std::ofstream out;

switch (message)

{

case WM CREATE:
hWndToolBar = CreateToolbarEx (hWwnd, WS CHILD|WS VISIBLE|CCS TOP,
2, 0, HINST COMMCTRL, IDB STD SMALL COLOR, tbb, 3, 0, 0, 0, O,
sizeof (TBBUTTON) ) ;
hEdit = CreateWindow(WC_EDIT,NULL,WS_CHILD\WS_VISIBLE\WS_HSCROLL\

WS VSCROLL|ES LEFT|ES MULTILINE|ES AUTOHSCROLL|ES AUTOVSCROLL,
0, 0, 0, 0, hwnd, (HMENU) 1, hInst, NULL);

file.lStructSize = sizeof (OPENFILENAME) ;

hInst;

_T("Text\0 *.txt\OBce datwmi\0 *.*");

file.hInstance
file.lpstrFilter

file.lpstrFile = name;
file.nMaxFile = 256;
file.lpstrInitialDir = T(".\\");
file.lpstrDefExt = T("txt");

hWindStatusBar = CreateWindow (STATUSCLASSNAME, NULL, WS CHILD |
WS VISIBLE, 0, 0, 0, 0, hwnd, NULL, hInst, NULL);
break;
case WM SIZE:
sSX LOWORD (1Param) ;
sy HIWORD (1Param) ;
aWwidths[0] = 100;
aWidths[1l] = sx;
GetWindowRect (hWndToolBar, &rt);

m = rt.bottom - rt.top;

SendMessage (hWndToolBar, TB AUTOSIZE, 0, 0);

GetWindowRect (hWndStatusBar, &rt);

k = rt.bottom - rt.top;

MoveWindow (hWwndStatusBar, 0, sy - k, sx, sy, TRUE);

SendMessage (hWndStatusBar, SB SETPARTS, (WPARAM)Z2, (LPARAM)aWidths);
StatusOut (hWndStatusBar, n, name);

MoveWindow (hEdit, 0, m, sx, sy - m - k, TRUE);

UpdateWindow (hEdit) ;

SetFocus (hEdit) ;

return 0;
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case WM COMMAND:
switch (LOWORD (wParam))

{
case ID FILE NEW:

szText [0] = "\0';
SetWindowTextA (hEdit, szText);
StatusOut (hWwndStatusBar, 0, T(""));
break;
case ID FILE OPEN:
file.lpstrTitle = T ("OrkpeTe Gavn mgna dreHua");

file.Flags = OFN_HIDEREADONLY;
if (!GetOpenFileName (&file)) return 1;
in.open(name, std::ios::binary);
in.read (szText, Ox7fff);
if ((m = in.gcount()) == 0x7fff)
{
MessageBox (hiwnd, T ("Cmmuxom Gomypumon ¢ami"),
_T("Edit"),MB OK | MB_ ICONSTOP) ;
in.close();
return 0;
}
szText[m] = '"\0';
in.close();
SetWindowTextA (hEdit, szText);
n = SendMessage (hEdit, EM GETLINECOUNT, 0, O);
StatusOut (hWndStatusBar, n, name);
break;
case ID FILE SAVE:
file.lpstrTitle = T ("Orkperre Gavn mia sammucu") ;
file.Flags = OFN NOTESTFILECREATE | OFN HIDEREADONLY;
if (!GetSaveFileName (&file)) return 1;
out.open (name, std::ios::binary);
m = GetWindowTextA (hEdit, szText, O0x7fff);
out.write(szText, m);
out.close();
n = SendMessage (hEdit, EM GETLINECOUNT, 0, O);
StatusOut (hWndStatusBar, n, name);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

break;
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case WM DESTROY:
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0O;

Ham mnonamoOsTcst (aiibl BKIIOYCHHA: commdlg.h, commctrl.h, fstream. JlocTym
K CTaHJIApPTHOW 00JIACTH MMEH OTKPHIBaTh HE OYyJEeM, a ONHUIIEM MEPEMEHHBIC C SBHBIM
yKa3aHHEeM 00JIacTH BUIUMOCTH.

Kak u B mporpamme mpocMmoTpa (aiiioB, pacCMOTPEHHOU B 2r1aée 2 (cM. TUCTHHT 2.3),
OIUIIIEM B MacCcHMBE TBBUTTON 3 KHONKHM MHCTPYMEHTaJbHOHM nanenu. CaMmy nmaHeIb WH-
CTPYMEHTOB CO3JauM NpH 00pabOTKe COOOLICHUSI WM CREATE WU MOJYYHUM €€ JEeCKpHUII-
TOp hwndToolBar:

hwndToolBar = CreateToolbarEx (hWnd, WS _CHILD|WS VISIBLE|CCS _TOP, 2, O,
HINST COMMCTRL,IDB STD SMALL COLOR,tbb, 3, 0, 0, 0, 0,sizeof (TBBUTTON)) ;

KoppekTupoBKy pasMmepa MaHEId HHCTPYMEHTOB BCTaBHUM B 00paOOTYMK COOOIICHUS
WM_SIZE, IIOCBUIAs € COOOIICHNE TB AUTOSIZE!

SendMessage (hwndToolBar, TB AUTOSIZE, 0, 0);
31ech JKe CO37aaNM JIEMEHT YIIPaBICHUS Edit Box!

hEdit = CreateWindow (WC_EDIT, NULL, WS _CHILD|WS VISIBLE|WS_HSCROLL|
WS_VSCROLL|ES_LEFT|ES MULTILINE|ES AUTOHSCROLL|ES AUTOVSCROLL,
0, 0, 0, 0, hwnd, (HMENU) 1, hInst, NULL);
B mapamerpe Kiacc oxma QyHKIMM CreateWindow() YKa3blBaeM WC EDIT —
MpeaoIpeaeeHHbIN B cHcTeMe HaeHTHHKaTop okHa Edit BOX. 3aromoBka y OKHa HET,
IIOATOMY BTOPO# mapaMeTp NULL.

CTuiapb OKHa 6y,Z[CT CKJIaJIbIBATHCA U3 CJICAYIOIINX KOMIIOHCHT:
WS CHILD — HOYCPHEC OKHO,

WS VISIBLE — OKHO 0T06pa>1<aeTc;1 pu CO3JaHUU,

WS HSCROLL — UMECT TOPU3OHTAJIBHYIO ITOJIOCY CKPOJIJIMHIA,
WS _VSCROLL — HMMECT BEPTHUKAJIBHYIO ITOJIOCY CKPOJUIMHIA,
ES LEFT — BBIpAaBHUBAHHC TCKCTA BJICBO,

ES MULTILINE — MHOT'OCTPOYHOC OKHO PE€AaKTUPOBAHUA,

ES AUTOHSCROLL —— aBTOMaTHU4Y€CKasd IPOKPYTKA TEKCTA IIPU BBOAC CTPOKU;

I [ Iy [y [ R I [

ES AUTOVSCROLL — aBTOMaTH4YCCKasd IPOKPYTKa TEKCTA, KOI'la OKHO 3aIlI0JIHEHO.

Bce yethipe mapamerpa pacroyioKeH!s B pa3Mepa OKHa 3aJ]aJIdM PaBHBIM 0, & peabHbIe
pasMepsl ONPEJIENIUM MO3THEE B COOOIEHUN WM_STZE.

Janee ykaxkeM AECKPHIITOP POAMTEIHCKOTO OKHA hwnd. Clemyrommii mapaMeTp — yKa-
3aTejhb MECHIO — B JIAHHOM KOHTEKCTE CIIY)KHT JUISl 3a1aHUs UIACHTU(DUKATOPA OKHA: TTPH-
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CBOHMM €My HOMeEp 1. YKaxeM CIEAYIOIIUM [apaMeTpOM IECKPUIITOP HNPUIOKEHHUS —
hInst W NOCJIEIHUI MapaMeTrp — NULL, TOCKOJBKY JONOJHUTEIbHBIE IMapaMeTphl OT-
CYTCTBYIOT.

OKHO c03/1aHO, HO MBI XOTEJIH Obl HAJIOKUTH €I'0 Ha IIaBHOE OKHO MIPOTrPaMMBI, Pa3Mepbl
KOTOPOTO HYXHO OTNpPEACIATh B coolmenun wM_sIze. CaenaeM 310 QyHKIMEH:
MoveWindow (hEdit, 0, m, sx, sy - m - k, TRUE);

DyHKIUSA MoveWindow () ITO3BOJISIET U3MEHUTH IOJIOXKEHUE (0, m) U pa3Mep OKHA (sx,
sy — m - k). llocKkonpKy OKHO pelaKTHpOBaHUs OOBSABICHO KaK JOYEpHEE, TO pacroa-
raercsi OHO B KIMEHTCKOW OOJIaCTH TJIaBHOTO OKHA M HAayallo €ro HY>KHO MOMECTHTh
B JICBOM BEpXHEM YIJIy KiIueHTcKoi obnactu. Ho Tam pacmonaraercs naHeiab HHCTPYMEH-
TOB, BBICOTY KOTOPOI MBI OTIPEIEINM, OOPATUBIINCH K PYHKIMH GetWindowRect () :
GetWindowRect (hwndToolBar, & rt);

m = rt.bottom - rt.top;

Takum 00pa3zom, JIeBbIH BEPXHUI Yyrol OKHA pEIaKTUPOBAHUS HY>KHO CMECTHTh BHHU3 11O
ocH Y Ha m. BBICOTy OKHa ciieyeT yMEHBIINTh Ha BEPTUKAIBHBIA pasMep NaHeIu MHCT-
PYMEHTOB M CTPOKH COCTOSIHHSI, KOTOpasi TaKKe pacroiaraeTcsi B KJIMEHTCKOH 00JacTH
[JIABHOI'O OKHA: sy - m - k.

CTpOKy COCTOSIHUSI CO3MIaIUM C HYJICBBIMHU pa3Mepamu (YHKIMEH CreateWindow () B CO-
OOIIEHUH WM _CREATE!
hWndStatusBar = CreateWindow (STATUSCLASSNAME, NULL, WS_CHILD |

WS VISIBLE, 0, 0, 0, 0, hWnd, NULL, hInst, NULL);

TTPUMEYAHUNE

MaeHTudmrkaTop CTpokM COCTOAHNSA STATUSCLASSNAME onpeAeneH B danne BKOYeHUn
Kak: "msctls statusbar32"

PeanbHbIl ke pa3zMep 3a7a UM B COOOIIICHUU WM_STZE:
MoveWindow (hWndStatusBar, 0, sy - k, sx, sy, TRUE);

A€ sx, sy — IHIHPHHA U BBICOTA I'NTABHOI'O OKHA, 4 k — BBICOTA OKHA COCTOSAHMUA.

Bocnone3zyemcst HEKOTOpHIME OCOOEHHOCTSIMU 3TOTO OKHA yrpasieHus. MMmeeTcst BO3-
MOXHOCTBE pa3aCiiuTb CTPOKY COCTOAHUA HAa HECKOJIBKO JacTeh u BBIBOAUTH HHq)OpMa-
OUI0 B KOXAYI YacTh OTHEnbHO. [lJis 3TOro HeoOXoauMo, TIOCIaB COOOINEHUE
SB_SETPARTS, YKa3aTb B wParam KOJIMYECTBO ‘-IEICTGfI, a B 1Param HUX IIpaBbI€ I'paHUIBI,
3a/IaHHBIE MACCUBOM aWidths!:

SendMessage (hWindStatusBar, SB SETPARTS, (WPARAM)2, (LPARAM)aWidths);
ITogenum CTPOKY COCTOSIHMS Ha JABE YaCTH, YCTAHOBUB (UKCHPOBAHHBIN pa3Mep MepBOi
YacTH, a JIJIsl BTOPOM YacTH OTIa UM OCTaTOK CTPOKHU:

awidths[0] = 100;

aWidths[1]

BEIBOJ B CTPOKY COCTOSIHUSI OpraHU3yeM B JIOKAIbHON (YHKLUMH StatusOut (), KyAa Ie-
pellaeM KOJINYECTBO CTPOK TEKCTa count U UM ¢ailna str.

SX;

CdopmupyeM BBIBOJ B TIEPBYIO YaCTh CTPOKH COCTOSHUS (PyHKIMEH stprintf () H OT-
[paBUM JIaHHBIC, IOCJIAB OKHY COOOIIeHHWE SB SETTEXT. Homep dacTu ykaswiBaeTcs
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B WPARAM COOOIICHUs. Bo BTOPYIO 4acTh MOMeCTHUM UMs Qaiina str, MOTyYeHHOE U3 Ina-
JIOTOBOT'O OKHA OTKPBITHS (aiiia.

[Tocie ycTaHOBKH BCeX pa3zMepoB HEOOXOAUMO 00PaTUTHCS K (PYHKIIUH:
UpdateWindow (hEdit) ;
MHa4ye OKHO HE yCIIeeT MepeprucoBaThCs.

Uro emie BaXKHO, TaK 3TO 00ECIIEYHTH TOTyueHHE (POKyca BBOIa OKHOM PEIaKTHPOBAHUS:
SetFocus (hEdit) ;

CoOCTBEHHO, YTO KacaeTcsi OKHA PElaKTUPOBAHUS, TO OHO yXe€ JODKHO paboTaTh —
MO>KHO BBOJJHTH TEKCT M PEIAKTUPOBATh €T0, IOCTYITHBI CKPOJUIMHT U KOHTEKCTHOE MEHIO.

OcTaBmmiicss Ko HEOOXOAUM Il OpTaHWU3alluy YTeHus (aliia B OKHO peJaKTUPOBAHUS
1 3anucH B (Daiijl OTpeJaKTHPOBAHHOI'O TEKCTA.

Kak u B 3agaue, nmpeacTaBieHHON JUCTUHTOM 2.3, B COOOLIEHUH O CO3/IaHHUHU OKHA 3aroJ-
HHUM CTPYKTYpy OPENFILENAME. M MHIIb B MO 9TOM CTPYKTYpBL: lpstrTitle M Flags
OTJIMYAOIIUXCS TIPH YTEHUH W 3aIIMCH, MBI 3aII0JHUM MPH 00pa0OTKe KOMaH]| YTCHUS U
3armcy ¢aitna. J{uanor Beroopa aiina peanusyercs QyHKIUEH GetOpenFileName ().

Ho 31ech nmeetcst omHa 0cOOEHHOCTh — €TI0 B TOM, YTO OKHO PElAaKTUPOBAHUS UMEET
COOCTBEHHYIO TMaMsTh, U HaAM HET HEOOXOJMMOCTH BBOJUTH KOHTEWHED JJIsI XpaHCHHUS
TEKCTa, BMECTO 3TOT0 HY>KHO NOMECTUTh MPOYUTAHHBIN (Paiil B OKHO peJakTHUPOBAHMUSL.
HyxHo ydecTs elle 1 orpaHHYeHHE — MaKCHMAJbHBIN pa3Mep TEeKCTa B OKHE PElaKTH-
poBanus 32K.

TTPUMEYAHUNE

Pasmep 6ydepa okHa pegaktupoBaHus Edit Box MoxeT ObiTb yBENMYEH NOCHINKON eMy CO-
obuleHnss EM_SETLIMITTEXT.

U eme oquH MOMEHT — CTPOKH B OKHE PEIAaKTUPOBAHUS PA3IEIISIOTCS TapOi CUMBOJIOB
"\r\n" TaK ke, KaK u B (paiiie, ¥ 3TO HE CIydaifHo.

MOoHO, KOHEYHO, OpraHMW30BaTh YTEHUE (aiijla MOCTPOYHO M JIOOABISATH 3T CTPOKU
B OKHO PEJaKTHUPOBaHU, OJHAKO MpOIIe MpoYuTarh (ailn Kak ABOMYHBIA B Oydep
szText W OTTYyJa OTIIPABHUTH BECh TEKCT B OKHO, TAK MBI U TIOCTYTIHM.

Urak, cyMMHUpys Bce CKa3aHHOE: OTKphiBaeM (paiil Kak JBOUYHBIA W YUTaeM OJIOKOM HE
OoJiee Ox7fff CHMBOJIOB.

in.open(name, std::ios::binary);

in.read(szText, O0x7fff);

Ecnu npountanyu poBHO 0x7f£ff CHMBOJOB, TO (haii uMeeT OONBIIUI pa3Mep 1 He MOXKET

OBITh MMOMEIIIEH B OKHO PEAaKTHUPOBaHMs. MBI BEIBOJIUM IPEAYIPEKAAIOIIEE COOOIIECHUE
U IIpeKpaIaeM YTeHue:

if ((m = in.gcount()) == 0x7fff)

{

MessageBox (hWnd, T ("Cmmukom 6ospmoit davn"), T ("Edit"),MB OK|MB ICONSTOP) ;
in.close();

return 0;

}
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Ecmu xe pasmep daiina MeHbIIIe KPUTHIESCKOTO, TOOABHM MPU3HAK 3aBEPIICHHS CTPOKH
"\0', IOCKOJIbKY METOJ read () BO3BpaIaeT MaCCHUB CUMBOJIOB, a HaM Hy»Ha C-CTpoKa:
szText[m] = '"\0';

[Tocne vero 3akpeiBaeM (aii.

Tenepb MOMeCTHM TEKCT B BUJE CTPOKH B OKHO PENAaKTHPOBaHUs. DTO Jenaercs (yHK-
ITHCH:
SetWindowText (hEdit, szText);

OcTanock TOIBKO MOACYUTATH KOIUYECTBO TEKCTOBBIX CTPOK, IepeaBasi OKHY PElaKTo-
pa coolIIeHne EM GETLINECOUNT, 1 OOHOBUTB CTPOKY COCTOSIHUSL.

s coxpanenus daiina, npu 00pabOTKe IMyHKTa MEHIO SaVe, HY)KHO PELIUTh 00paTHYIO
3amavy. Tak jke OTKpbIBaeM ABOWYHBIN (hailsl JuIs 3amucy, HO METOJT JJIs 3alrCch OJIoKa
TpeOyeT 3aaHus ero pasMepa, Mo3TOMY IpU KOIMUPOBAHMM TEKCTA M3 OKHA PEIaKTHPO-
BaHUs B Oydep QyHKIMeH GetWindowText () COXpaHSIeM €ro pa3Mmep m B Oaiitax. [locme
4ero 3amuceiBacM Oydep B daiin.

out.open (name, std::ios::binary);

m = GetWindowText (hEdit, szText, Ox7fff);

out.write (szText, m);

out.close();

BHoBB OnpeacIaeM KOJINICCTBO CTPOK TEKCTa U 00HOBIISIEM CTPOKY COCTOSHMHA.

Eme mpome BeImISaIuT 00paboTka koMaHisl MeHIO New. Mel caemaem Oydep Tekcra
"ImycThIM", TIPOCTO MPUCBOMB MEPBOMY 0aiiTy MaccuBa cuMBOJI '\0'. Tenepb ocTanoch
nocyarh 3Ty "MycTyr" CTPOKY B OKHO PEAaKTUPOBAHHS, K OKHO OYHCTHTCS:

szText [0] = '"\0';

SetWindowText (hEdit, szText);

Tenepp HY)KHO OYHCTUTBH CTPOKY cocTosHUA. BoT u Bce! Bun pabGotaromero mpumosxe-
HUS MpeAcTaBieH Ha puc. 3.9. Bes yoruka BBOAAa M pellakTUPOBAHUSI TEKCTA, a TaKKe
CKPOJUTMHT U KOHTEKCTHOE MEHIO YK€ pealli30BaHbl B OKHE PEAaKTHPOBAHMS, U HaM OC-
TaJIOCh JIMLIb [TOKUHATH TUIObI BBITOJTHEHHON PaOOTHI.

M EditControl M=] B3 I
File Help
0= &

WINI 2RI - FditCantral Droiact Mrandau: jl
==================| DTHEHHTE

BeipezaTte
KonwposaTe

" . B .
This file contains a su cTEHTE t files that

make up your EditCon! T

AppWizard has create

BelgenuTs Bce

EditCDntml.vcxpmj I'Iopnno& YTEHWA. (NpaBa Haneso

This is the main pro  Mokasats ynpasnsiowie cmsons I0HMkoAa g an Application Wizarc

It contains informati  BcTasuTe ynpasnaowmil cmson i0Hukona  * enerated the file, and |
3|

1 I OTKpkITE IME |
CTpok: 63 D:\Book! | FekoHBEpcHA 4

Puc. 3.9. MNMpocTenwnin pegaktop TEKCTOB C anemeHToM ynpasneHus Edit Box Control
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HemMopanbHble OKHa

JIo cux TOp MbI UMEJH JEI0 ¢ MOAAILHBIMH OKHAMHM, KOTOpPBIE TIOCIE CO3JaHUs CTaHO-
BATCS AKTUBHBIMH, U TIOKa OHH OTKPBITHI, YIIPABIICHHE HE MOKET OBITH MEPEIAHO APYTO-
MY OKHY MpuiIokeHus. HeMonanpHbIe e OKHa paboTaloT NPUHINIHAIBLHO HHaYe — I10-
Clle CO3JaHWss OHH MOTYT KakK IOTEPATH YyIpPaBIEHHE, TaK W TOJYYUTh €r0 BHOBb.
ITpuMepoM Takoro OKHa MOKET CIIYKHTh THaJ0roBoe OKHO rmoucka HaillTH U 3aMeHUTh
(Find and Replace) B texcroBom penakrope Word.

Jnis ieMOHCTpanuu padoThl HEMOAATHHOTO OKHA MMOCTPOUM TPHUIIOKEHHUE C TUATIOTOBBIM
OKHOM BBIOOpa IBeTa (pOHA IIIABHOI'O OKHA, COCTOSIIEr0 M3 TPEX JHUHECK CKPOJUIMHIA,
7151 6a30BBIX I[BETOB: KPACHOT0, 3eJieHOro0, cuHero (puc. 3.10).

B kauecTBe OCHOBBI HCIOJB3YEM CTAHAAPTHYIO 3arOTOBKY, Ky/a J00aBHM ITYHKT MEHIO
Color, mpu 06paboTKe KOTOPOTO CO3TaJNM AHAIOrOBOE OKHO, HO, TIOCKOJIBKY HaM HYK-
HO HEMOJIaJIbHOE OKHO, CO3/1aBaTh OKHO OyeM (DYHKIMEH CreateDialog () :

hDlgColor = CreateDialog(hInst,MAKEINTRESOURCE (IDD COLOR),hWnd,Dialog) ;
OyHKIWST ©IMEEeT TOT Ke Habop MmapamMeTpoB, UTO U DialogBox (),
HO BO3BpalmacT ACCKPHUIITOP OKHA, KOTOpBIﬁ MbI OIIKMIIIEM Ha

rinobanbHOM ypoBHe. Ha camom Jierie 5To Makpoc, KOTOpbIi [y |
npeodpasyercs B PYHKIUIO CreateDialogParam ().

KpacHent  SeneHsilt  CHHMA

143 I 71 I 128
MPUMEYAHUE
S S I
Mpu cosgaHumM aManoroBoro OKHa HY»KHO YCTaHOBUTb A1 He-
ro CBOMCTBO Visible. MHaye OkHO, co3pgaHHoOe dhyHKUMen
CreateDialog (), He OyaeT oTobpaxaTbCs.
_

HOCKOJIBKy HEMOAAJIbHOC OKHO MOKET MOTCPATH YIIPABJICHUC,

TO THKI O0O0paldOTKU COOOIIEHW TOJNIOBHOW —(QYHKIUH _
WinMain () JOJDKEH ONPEAEIUTh HCTOYHUK COOOIEHHS, KOTO-
pPO€ MOXET UCXOIUTH JINOO OT TIIABHOTO, TUOO0 HEMOJAIBHOTO
okHa. [lnsg sroro noGaBuMm omeparop if B LUKI 00pabOTKU
cooO1eHuil:
while (GetMessage (&msg, NULL, 0, 0)) ~I = 2]
{
if (!TranslateAccelerator (msg.hwnd, hAccelTable, &msg)) Puc. 3.10. HemopgansHoe

if (!'IsDialogMessage (hDlgColor, &msg)) AVanorosoe okHO

{
TranslateMessage (&msq) ;

DispatchMessage (&msqg) ;

}

OyHKIMS IsDialogMessage () ONpeneNseT, NpeAHa3HAYCHO JIM COOOLIeHNE /ISl YKa3aH-
HOTO JTHAJOTOBOTO OKHA M, €CITH OTO Tak, oOpadaThIBaeT cOOOIIEHNEe, BO3BpaIias TRUE,
nHaue 00paboTKa cOOOIEHHS TPOUCXOAUT TPAAULIUOHHBIM 00pa30M OKOHHON (QyHKIMeH
TJTABHOTO OKHA. Tak mpoucXoauT "aucneTdepu3anys’ cOOOIeHUH 1, HalpuMep, IIeITI0K
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MBI Ha MAJIOTOBOM OKHE MPUBEAET K 00paboTKe 3TOr0 cooOmeHus PyHKIUEH qrao-
rOBOTO OKHA, a TaKOi e IIETYOK B TJIaBHOM OKHe Oyzaer oOpabaTwiBaThes QyHKIHEH
TJIABHOTO OKHA. B ¢6A3U ¢ 9MuM NPUHYUNUATILHO 8AJCHO, YMOObL Ol 8ceX cOODujeHuUll,
obpabamuléaemvix 6 OKOHHOU QYHKYUU HeMOOANIbHO20 Ouano2a, 603epaujaemoe 3nave-
Hue ObLIO TRUE, a 0151 8CeX NPOYUX cOoOuWeHUull — FALSE.

Hanee mpuBeneM JucTUHT 3.7 ¢ TEKCTOM (QYHKIMH OKHa HEMOAAIHLHOTO IHATIOTOBOTO
OKHa U OTMETHM, YTO 3aKPHIBATHCS] HEMOJATBLHOE OKHO JIOJDKHO (DYHKIMEH DestroyWindow () .

JNuctunHr 3.7. OKkoHHaA (PyHKLMA HeMoAaNbHOro ANanoroBoro okHa

INT PTR CALLBACK Dialog (HWND, UINT, WPARAM, LPARAM);
L1717 777 77077077777 7777777777777777777777777777777777777777777777777

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
switch (message)
{
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID DIALOG COLCR:
hDlgColor = CreateDialog(hInst, MAKEINTRESOURCE (IDD COLOR),
hWnd, Dialog);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
return 0;
}
L1177 7077777777777 77777777777777777777777777777777777777777777777777
INT PTR CALLBACK Dialog (HWND hDlg, UINT message, WPARAM wParam, LPARAM lParam)

{

static int ID SCROLL[3] = {IDC_RED, IDC_GREEN, IDC BLUE};
static int ID[3] = {IDC R, IDC_G, IDC B};
static HWND hWnd, hScroll[3]; //{hRed, hGreen, hBlue}

static int color[3] = {255, 255, 255}; //{red, green, blue}
HBRUSH hBrush;

int index;

switch (message)

{
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case WM _INITDIALOG:
for (index = 0; index < 3; index++)
{
hScroll[index] = GetDlgItem(hDlg, ID SCROLL[index]);
SetScrollRange (hScroll[index], SB CTL, 0, 255, FALSE);
SetScrollPos (hScroll[index], SB CTL, color[index], TRUE);
SetDlgItemInt (hDlg, ID[index], color[index], 0);
}
return TRUE;
case WM VSCROLL
for (index = 0; index < 3; index++)
if ((HWND)lParam == hScroll[index]) break;
SetFocus (hScroll [index]) ;

switch (LOWORD (wParam) )

{

case SB_LINEUP : color[index]--; break;

case SB LINEDOWN : color[index]++; break;

case SB_PAGEUP : color[index] -= 16; break;

case SB PAGEDOWN : color[index] += 16; break;

case SB THUMBTRACK:

case SB THUMBPOSITION : color[index] = HIWORD (wParam); break;
}

color[index] = max (0, min(color[index], 255));

if (color[index] != GetScrollPos (hScroll[index], SB CTL))

{
SetDlgItemInt (hDlg,ID[index],color[index],0);
SetScrollPos (hScroll[index], SB CTL, color[index], TRUE);
hBrush = CreateSolidBrush (RGB(color[0],color([l],color[2]));
hWnd = GetParent (hDlg) ;
DeleteObject ( (HBRUSH) GetClassLong (hWnd, GCL HBRBACKGROUND)) ;
SetClassLong (hwnd, GCL HBRBACKGROUND, (LONG)hBrush);
InvalidateRect (hWind, NULL, TRUE) ;
}
return TRUE;
case WM COMMAND:
if (LOWORD (wParam) == IDCANCEL) {DestroyWindow (hDlg); return TRUE;}
return FALSE;
}
return FALSE;

PaccMoTpuM OKOHHYIO (PYHKIIHIO THANIOTOBOTO OKHA. [I0CKONBKY AMaIoroBoe OKHO CO-
JIEPXKUT 3 JTUHEHKU CKPOJUIMHTA M 3 CTATHYECKUX 3JIEMEHTA JUIsi OTOOPaKEHUSI COCTOSI-
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HU CKpPOJUIMHIA, TO HaM yz[06Hee onurcaTtb 3THU J3JIEMEHTBI MaCCHBaMHU, IIPUCBOUB HX
JJIEMEHTaM 3HaYeHHUE COOTBETCTBYIOIIUX UIEHTH(OUKATOPOB:
static int ID SCROLL[3] = {IDC RED, IDC GREEN, IDC BLUE};
static int ID[3] = {IDC R, IDC G, IDC B};
Tak >xe onuIeM MacCuB JACCKPHUIITOPOB IJIA JIMHECCK CKPOJUJIMHTA U MAaCCUB JJI XpaHCHUA
Tpex 0a30BbIX I[BETOB:
static HWND hScroll[3]; //{hRed, hGreen, hBlue}
static int color[3] = {255, 255, 255}; //{red, green, blue}
OnuuieM JEeCKpUNITOP OKHA hWnd M KUCTH hBrush, a TAKXKE MEPEMEHHYIO LIEJIOr0 TUIA
index.
Jlaniee opranuzyem 00pabOTKy COOOIICHHMIA.
HpI/I HHUOWAIN3alluUu AUAJIOTOBOI0 OKHA B IHUKIIE OIPEACIIACM JACCKPHUIITOPHLI JIMHECK
CKpOJUIMHTA:
hScroll[index] = GetDlgItem(hDlg, ID_SCROLL[index]);
VYcranaBanBaeM JAuana3oH CKPOJIIIMHIa [0;255] :
SetScrollRange (hScroll[index], SB CTL, 0, 255, FALSE);
M HAYAJIbHYIO MO3UIUI0 B 255, IMOCKOJIBKY HaYyaJIbHBIA OBCT OKHA — 6CHBIfI, COOTBECTCT-
BYET 3HAYCHMIO RGB (255, 255, 255).
SetScrollPos (hScroll[index], SB CTL, color[index], TRUE);
ITocne gero BBIBCAEM 3HAUCHUE B CTATHYCCKOM JJICMCHTC:
SetDlgItemInt (hDlg, ID[index], color[index], 0);
Teneps paccMOTpuUM COOOIIEHHE WM VSCROLL, TE€HEPHUPYEMOE IMpPH BO3JACHCTBUM HA JIH-
HeﬁKy CKpOJUIMHTA. Braugaie HYXXHO OIpEACInTb, OT KaKOHW JTUHEHKH MIpUIUIo COO6IJ_IC—
HHUEC. C)ICHaCM OTO B IUKIJIC, CpaBHUBAA ACCKPUIITOP 3JIEMCHTA, NOPOJAUBIICTO COO6HIC-
HHE, 1 IEPEAABAEMOI0 B 1Param, C JECKPHUIITOPAMH JIMHECK CKPOJIJIMHIA:
for (index = 0; index < 3; index++)
if ((HWND)lParam == hScroll[index]) break;
HpI/I BBIXOAC U3 IMKIA IICPEMCHHAA index 6y/:[eT COOTBCTCTBOBATL MHACKCY JIMHENKU
CKPOJUIMHIA, KOTOpasi CreHEPUPOBajia COOOIICHHE.
YcraHoBuM (OKyC BBOJa Ha BRIOPAHHYIO JIMHEHKY:
SetFocus (hScroll[index]) ;

910 HE O6$I3aTCJ'IBHO, HO MTO3BOJIMT HaM MCIIOJIb30BaTh AJId YIPABJICHHA KJIaBUATYPY.

OO0paboTKy COOOIICHUH CKPOJUIMHTa OCYIIECTBUM CTaHAAPTHBIM O0pa3oM TakK ke, Kak
B JHCTHHTE 2.3, TOJBKO BMECTO NMEPEMEHHON OyaeM OmepHupoBaTh IJIEMEHTOM MacCHBa

color[index].

y6eI[I/IBHII/ICL, 4YTO COCTOSIHHME CKpPOJUIMHTAa HU3MCEHWJIOCHh, YCTAHOBHM HOBOC 3HAYCHUC
B CTAaTUYCCKOM JJICMCHTC:

SetDlgItemInt (hDlg, ID[index], color[index],0);
a TaK)X€ HOBYIO IMO3UIINIO ABHIKKA JINHENKU:
SetScrollPos (hScroll[index], SB CTL, color[index], TRUE);
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Teneps co31aeM HOBYIO KUCTb!

hBrush = CreateSolidBrush (RGB(color[0],color[1],color[2]));

¥ YHAYTOXaeM cTapyr. [leckpunrop crapoil KHCTH MOIYYNM oOparieHneM K (pyHKIuu
GetClassLong ().

DWORD WINAPI GetClassLong (HWND hWnd, int nIndex);

€CJIK I€peaaTh B KA4YCCTBC MMapaMeTpa GCL_HBRBACKGROUND:

DeleteObject ( (HWND) GetClassLong (hWnd, GCL_HBRBACKGROUND) ) ;

YHUUYTOKHUTE CTAPYIO KUCTh HEOOXOAMMO, YTOOBI HE "3aMyCOPHUTH" MaMSITh.

TTPUMEYAHUNE

30ecbk Ham noHagobuncs 4eckpUnTop rmaBHOMO OkHa hiind. MOXHO nepeHecTu ero onpe-
JeneHve Ha rnoGanbHblii ypoBEHb UMM BOCMOMb30BaTLCA PYHKUMEN GetParent ().

Ocranoch yCTaHOBHTH HOBOE 3HAUCHHE IMapameTpa Kiacca OKHa (QyHKIuen
SetClassLong (), 3Ta (DYHKIUS, HAIPOTHB, TIO3BOJIUT U3MEHHUTH CBOIMCTBA KJlacca OKHA,
3apCTUCTPUPOBAHHOIO B CUCTEMCE!

DWORD WINAPI SetClassLong (HWND hWnd, int nIndex, LONG dwNewLong) ;

rnepeaaBas eyl ToT ke mapamMeTp GCL HBRBACKGROUND M JCCKPUIITOD HOBOI KHCTH.
SetClassLong (hWwnd, GCL HBRBACKGROUND, (LONG)hBrush) ;

[Tocne dyero oOBABISIEM OKHO HEJCHCTBUTEIBHBIM JIJIS IIEPEPUCOBKHU (hOHA:

InvalidateRect (hWnd, NULL, TRUE) ;

TTPUMEYAHUNE

®YHKUMA GetClassLong () MO3BOMSET MOMYYNTb, @ SetClassLong () YCTaHOBUTb GOSMbLUMH-

CTBO NapamMeTpoB Kracca OKHa, KOTopble onpenenarTcAa 3HaYeHneM nepenaBaemMoro nHaekca:
GCL_ MENUNAME, GCL HBRBACKGROUND, GCL HCURSOR, GCL_ HICON,GCL HMODULE, GCL

CBWNDEXTRA, GCL CBCLSEXTRA, GCL WNDPROC, GCL STYLE.

Hawm ocTanock 00paboTtaTs cooOueHne 0 3aKpbITUU OKHA. MBI yOpanu KHOIKY 3aKpBITHS
JIMaJIOTOBOTO OKHA M BOCIIOJIb30BAIIUCH KHOMKON CUCTEMHOTO MEHIO, KOTOPAast IIPUBOJIAT
K TOMY e pe3yJIbTaTy.

Bce ocranbHele COO6]J_ICHI/I$I OKOHHas (I)yHKLII/IH Auajiora MrHOpupyeT, BO3Bpalas FALSE.

BoT coOCTBEHHO U Bce: 3aIllyCTUB IIPOrpaMMy Ha BBIITOJIHCHUC, Mbl MOXKEM PEryJIMPpOBAThH
OBET (1)OHa, nepeaBuras ABUXKXKH JIMHECK CKPOJIJIMHTA JJI TPEX 0a30BEBIX OBCTOB.

CtaHgapTHOe AManoroBoe OKHO BblOOpa uBeTa

Kaprtuna Oyzier HEmoysHOM, eciu Mbl HE PaCCMOTPHUM CTaHAAPTHOE JUATIOTOBOE OKHO BhI-
6opa 1BeTa, peaauzoBanroe B Windows. TIporotumsl GyHKIHU ChooseColor () M CTPYK-
Typbl CHOOSECOLOR, HEOOXOJMMBIX JUIsl CO3JaHMS JTUAIIOTOBOTO OKHA, KaK W JUIsl BCEX
JIIPYTUX ITHAJIOTOBBIX OKOH, OMFCAHBI B (hailie BKIIOUYEHUH commdlg.h, KOTOPBIA HYKHO
JI00aBUTH B 3aTOJIOBKE MTPOTPaMMBI.

Jlnist co3maHus TUaaoroBoro okHa co3aanum myHkT MeHo StdColor ¢ uaentudukaropom
ID STDCOLOR. IIpm 00paboTke 3TOro IMyHKTa MEHIO BBI30BEM JIHAJIOrOBOE OKHO BBIOOpA
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[BeTa, KOTOpoe n300paxkeHo Ha puc. 3.11, a Kox OKOHHOW (PYHKITHH, BBI3BIBAIOIIANA 3TO
OKHO, B auctuare 3.8.

]|
i
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mT
JoponHuTensHee LseTa:
======== waon{lﬁﬁfl(pawmﬂ?ﬁ
KnHTpach_ SEnEHbIA: Iﬁ
DpefEnuTE WEET 55 | Usei3anmara ﬁpmcn:lﬁ Cv_mnﬁ.lﬁ
OK I OmeHa | DpfaevTe B HaBiop |

Puc. 3.11. CtaHgapTHoOe guanoroBoe OKHO Bbibopa useTa

Jincturr 3.8. OkoHHasA hyHKUMA 3aAayum Bbibopa LBeTa hoHA C NOMOLLLI0 CTaHAAPTHOro
ANanoroBoro okHa

#include <commdlg.h>
COLORREF stdColor = RGB(255,255,255);

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

static CHOOSECOLOR ccs;

static COLORREF acrCustClr[16];

static HBRUSH hBrush;

switch (message)

{

case WM CREATE:
ccs.lStructSize = sizeof (CHOOSECOLOR) ;
ccs.hwndOwner = hWnd;
ccs.rgbResult = stdColor;
ccs.Flags = CC RGBINIT | CC FULLOPEN;
ccs.lpCustColors = (LPDWORD)acrCustClr;
break;

case WM COMMAND:
switch (LOWORD (wParam) )
{
case ID STDCOLOR:
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if (ChooseColor (&ccs))
{
stdColor = ccs.rgbResult;
if (hBrush) DeleteObject (hBrush) ;
hBrush = CreateSolidBrush (stdColor) ;
SetClassLong (hWnd, GCL HBRBACKGROUND, (LONG)hBrush);
InvalidateRect (hWnd, NULL, TRUE) ;
}
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Jiist co3manus AUAIOTOBOTO OKHA BBIOOPA IIBETAa HEOOXOIUMO OTHCATh MIEPEMEHHYIO TH-
a CTPYKTYPhl CHOOSECOLOR, MACCUB acrCustClr THIA COLORREF I XpaHeHus 16 mo-
MOJTHUTENBHBIX I[BETOB, & TAKXKE MEPEMEHHYI0 color, KOTOPYIO OKHO OYAET MCIONb30-
BaTh JJIS 3aJ]aHMsI HAYaJILHOTO [[BETA.

TTPUMEYAHUE

B avanoroBoM okHe BbliGopa LBeTa MMeeTCsl BO3MOXXHOCTb KpOMe OCHOBHOTO LiBeTa 3a4aTb
ewe 16 pgononHuUTenbHbIX UBETOB. [lpnyem pJaxe ecnum OHW He HyXHbl, MaccuB
acrCustClr [OImKeH ObiTb onpeaeneH.

MBpI 3a1anu HayaJIbHOE 3HAYE€HUE stdColor = RGB (255, 255, 255), 4YTOOBI HA4aTh BBI-
0op c 6emoro 1BeTA.

static CHOOSECOLOR ccs;

static COLORREF acrCustClr[16];

31ech K€ OTHIIEM IECKPUIITOP KUCTH.

static HBRUSH hBrush;
Bce IEPEMCHHBIC KJIaCcCa IMaMATU static, LITOGI)I OHU HEC MOTEPAIN 3HAYCHUSA IIPU BBIXO-
1€ U3 OKOHHOHU (PYHKIHH.

Heo0xonumble oS CTPYKTYphl CHOOSECOLOR 3aIlONHSIOTCS IIPU 00paboTKe cOO0IeHHS
WM CREATE.

ccs.lStructSize = sizeof (CHOOSECOLOR); //3amaeTcs pasMep CTPYKTYPH
ccs.hwndOwner = hWnd; // DeCKpUInTop POOUTEJNILCKOTO OKHAa
ccs.rgbResult = stdColor; //HauasbHE LBEeT Ouajiora

ccs.Flags = CC _RGBINIT | CC_FULLOPEN;
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®nar paboThl CC_RGBINIT 3acTaBisIeT AUAJIOTOBOE OKHO HCIIONB30BAaTh IIBET, YKa3aH-
HBI B rgbResult, KaK HAYaIBHEIN I[BETOBOI BBIOOp; ¢urar CC_FULLOPEN — OTOOpakaet
JOTIOJTHUTENIbHBIE CPEICTBA YIPABICHHUS IJIs1 CO3AAaHUS IOTIOJHUTEIBHBIX LIBETOB B Mac-
CHUBEC acrCustClr.

ccs.lpCustColors = (LPDWORD)acrCustClr;

JmnamoroBoe OKHO BBIOOpa I[BETa BEI3BIBACTCA (PYHKIHEH ChooseColor (), apryMEHTOM
KOTOpOﬁ ABIICTCA agpec CTpYKTypBICHOOSECOLOR.IIpH YAA4HOM pPE3YyIbTaTe pa60TH
(yHKIIME OHA BO3BpamlaeT TRUE, a BHIOpaHHBIA I[BET MBI TOMy4YaeM W3 TIOJS
ccs.rgbResult.

Tenepb, 4T0OBI HE OCTABIATH "Mycop" B TAMSATH, YHUUYTOKUM CTaPYIO KHCTh:

if (hBrush) DeleteObject (hBrush) ;

Omneparop if UCHONB3YyeM, 4TOOBI OOOUTH (PYHKLHUIO DeleteObject () MpPHU HEPBOM 00-
palLICHUH K AUAJIOTY, KOT/Aa AECKPUNTOP hBrush PaBeH NULL.

Co3znaeM HOBYIO KHCTb:

hBrush = CreateSolidBrush (stdColor) ;

Y UCTIONB3yeM e€ B KauecTBe ()OHOBOTO IIBETA OKHA:

SetClassLong (hWnd, GCL HBRBACKGROUND, (LONG)hBrush);

OcTanoch TOJIBKO 00BSBUTH OKHO HEJICHCTBUTEIBHBIM JJIs CMEHBI (hOHA:
InvalidateRect (hWnd, NULL, TRUE) ;

Y 3a71a4a OyZeT peleHa.

Bonpochl K rnaee

TexHuka co3nanusi OKHA, apryMEHTHl PYHKIIMU CreateWindow ().
UeM oT/IMYAIOTCS JOYEPHUE U BCIUIBIBAIOIINE OKHA?
Haznauenue ¢pyHkuum Updatewindow () ?

COSHaHHeHHaHOFOBOFOOKHa,®yHKHHHIﬁalogBox()IICreateDialog(L

o~ w e

CrannapTHble W O0LIME 3JIEMEHTH yHpaBieHus. B uem 3akirodaeTcs 0COOCHHOCTH
OO0IIMX AJIEMEHTOB yIpaBJICHHU?

Kax ocymecTBisieTcsi 0OMEH JaHHBIMH C dJIEMEHTAMU YIIPaBICHUS?
[IpusTensckue okHa JUIsl CIMHA.

ITonoca mpoKpyTKH — CBONCTBO OKHA U 3JIEMEHT YIIPaBJICHUSI.

© ®© N o

Kak MOPpOUCXOAUT Nepeaada yrpaBJICHUA OT HEMOJAJIbHOTO okHa?

10. CrammapTHOE IUAIOTOBOE OKHO BEIOOpA IBETA, PYHKITHSA ChooseColor ().
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3apaHua onsa caMocToATeNIbHOMN pPaboThbl

1. Hamucate nporpamMmy, H300pakarollylo HIaXMaTHYIO TOCKY, TIe Kaxaas KieTka 0y-
JIeT JOYepHEM OKHOM, KOTOPO€ MEHSET LIBET MPH LIeYKe JIEBOW KHOMKOW MBIIIN Ha
€ro MOBEPXHOCTH, a IPHU Ha)KaTHU Ha MPaBYIO KHOIIKY MOSBISIETCS BCILIBIBAIOIICE
OKHO C KOOpJMHATaMH KJIETKH B IIaXMaTHOM HoTanuu. BeruibiBaroiiee OKHO MOYXKHO
CO311aTh HA 3JIEMEHTE YIIPaBJICHUS STATIC.

2. MonuduiupoBaTh MporpaMMy MOCTPOCHUS Trpaduka (JTUCTHHT 3.2), PETyCMOTPEB
OJIOKMPOBKY MyHKTa MeHIO Xy-graph mo tex mop, moka He Oyzaer 3arpyxkeH ¢aiin
¢ nanHbIMH. [locie 3arpy3ku daiiia GJIOKHPOBKY CHATb.

3. B mporpamme moctpoenus rpaduka MpeaycCMOTPETh BBIBOJA KOOPAHWHAT TOYKHU BO
BCIUTBIBAIOLIEM OKHE IOCJIe Ha)KaTus MpaBoi KHOMKHU MbIu. [Ipu oTmyckanum Kia-
BUIIIM MBIIIM OKHO yOparts.

Vkazanue: Bocnonbp3yiTeCh 3JIEMEHTOM YIpPABICHUS STATIC. B ciiydae mepekphiTus
Kypcopa MBIIIN BCIUIBIBAIOIINM OKHOM BOCIIOJIB3YUTECh CTAaHIAPTHBIM IPUEMOM
"3axBaTa MBIIIN".

4, IlpegycMoTpuTe BO3MOXXHOCTH MHTEPAKTUBHOTO PENAKTUPOBAaHUS IpaduKa IyTeM
"OYKCHPOBKHK" TOYEK JIAaHHBIX JIEBOH KHOMKOHN MbIH. [Tocie 3akpbiTusi OkHa Tpadu-
Ka COXpaHHUTE OTPEAAKTUPOBAHHbIC JaHHBIC.

5. HamucaTh TECTOBYIO MPOTrpaMMmy Jjist pabOThl CO CIIMHOM TMPH MOMOIIU "TIPUSATETb-
ckoro" oxHa Edit Box.

6. Hanucars nporpamMmy [l DOCTPOEHUS! KPYTOBOM JUarpaMMbl B OTIEIBHOM BCIUIBI-
BaIOIlEM OKHe. Peann3oBars AManoroBoe OKHO AJIs1 HACTPOWKH LIBETOB 3all0JIHEHHS.

7. Jlna mpeaplayIned 3aadu OpraHU30BaTh BBOJ MCXOAHBIX JAHHBIX JUI IMOCTPOEHHS
KpYTrOBOM AuarpaMMbl B THaJIOTOBOM OKHE.

8. J1006aBUTH K OKHY NPOTPaMMBbI IIPOCMOTPA TEKCTOBBIX (aijioB (JJUCTHHT 2.3) CTPOKY
COCTOSIHMSI, BBIBECTH B HEE KOJTMYECTBO CTPOK TEKCTA, MAKCHUMAJIbHYIO JUIMHY CTPOKH
1 TIOJTHOE MM (haiiia.

9. C nmoMOIIBI0 HEMOJAIBFHOTO AUAJIOTOBOTO OKHA PEaTn30BaTh (DYHKIMIO MTOUCKA CIIO-
Ba JJIs1 IPOTPaMMBbl IPOCMOTpPa TEKCTOBBIX (aitnoB (uctunr 2.3). Ecnu cnoBo Haii-
JIEHO, 00€CIIeYNTh MPOKPYTKY TEKCTa A0 HEOOXOTUMOMW MO3WIUH M BBIIEIUTH Haii-
JEHHOE CJIOBO IIBETOM.

10. Pemmts npeapuIyniyto 3a1a4y, UCIOb3ys JIeMeHT yrpasienus Find.
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PactpoBas rpacuka

B 2rage 1 MBI paccMOTpenn TEXHUKY CO3JaHHS MPOCTEUIINX Irpa)UIeCKUX TPUMUTHBOB,
TaKuX KaK: TOYKa, JIMHUS, TPSIMOYTOJIBHUK, SJUTUIC U T. 1. OHAKO 9acTO BO3HUKAET He-
00XOJMMOCTh BBIBECTH B OKHE PacTpOBOC M300paXkeHHUe, MmpecTaBicHHoe bmp-daiimom,
KOTOPOE COCTOUT M3 HaOOpa TOYEK, Ka)KJAOW U3 KOTOPBIX COIMOCTaBJICH OUTOBBIHA 00Opas.
Tak, mis 24-0UTHOTO M300pa)KeHHsI TOYKA OMHCHIBAeTCS 3 OailTaMu, Te Kakbplid OalT
3a/1a€T UHTEHCUBHOCTh COOTBETCTBYIOIIETO IBETA — KPACHOTO, 3€JICHOTO U CHHETO.

PyHKuma BitBlt()

[Ipocreiimnm BapuaHTOM HCIIOJB30BAHUSL PACTPOBOIO M300Pa’KECHHS SIBISETCS BKIIOYC-
HHE €ro B pecypc MpuiaokeHus. [y 3Toro HeoOX0aMMO Ha 3Tale CO3JaHUs MPOEKTa UM-
MOPTHPOBaTh bMp-daiin B mpoekT kak pecypc Bitmap B mento Project | Add Resource...
Bitmap | Import.... TTonydeHHOMY pecypcy aBTOMATHYECKH MPHCBAMBACTCS HICHTH-
¢uKaTop IDB_BITMAPI.

Korma mpumokeHne HaumHaeT paboTaTh, H300pakeHHE 3arpyxaercs (QyHKIueH
LoadBitmap (), YTO OOBIYHO IIPOUCXOAUT IPU 00pPabOTKE COOOIICHHS O CO3JaHNH OKHA.
HBITMAP WINAPI LoadBitmapW (HINSTANCE hInstance, LPCWSTR lpBitmapName) ;

IlepBblil mapaMeTp hInstance — JECKPUNTOP NPUIOKEHUS, BTOPOH 1pBitmapName —
HUACHTU(PHUKATOp OMTOBOTO pecypca, KOTOPhId HEOOXOIUMO NPUBECTU K TUILYy LPCWTSTR
MAaKpOCOM MAKEINTRESOURCE (), HAIIPUMED:

hBitmap = LoadBitmap (hInst, MAKEINTRESOURCE (IDB BITMAP1));

OyHKIMS BO3BpAIIAET IECKPUIITOP OUTOBOrO 00pa3a hBitmap.
[Tocne 3TOro MOXKHO MOTYYHTH HH(POPMAIIHIO O 3arpyKEHHOM H300paKeHUH O0paIieHu-
eM K (PyHKINH GetObject () :
int WINAPI GetObjectW (HANDLE h, int ¢, LPVOID pv);
OyHKIHS TPUHUMAET ACCKPUIITOP 3arpyKEHHOTO H300pa)KeHHUs h, pasMep C U aapec
CTPYKTYpPHI BITMAP pv. B 3T0#1 cTpykType Mbl omydaem nHbopMaIinio 00 n300pakeHnn:
struct BITMAP
{ LONG bmType; //Tun

LONG bmWidth; //uvpuHa M300paxeHuss B MKCEJax

LONG bmHeight; //BHCOTa M300paxeHus B MKCEJax
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LONG bmWidthBytes; //uncio GariTOB B CTPOKE M300paxeHus

WORD bmPlanes; //KOMMYECTBO LIBETOB

WORD bmBitsPixel; //umciio OUTOB OTOOPAaXeHMS LBeTa

LPVOID bmBits; //ykasaresb Ha OBJACTb NaMaATV OMTOBOTO obpasza

}i
BosBparraemoe 3HaueHue GPyHKIMKH — pa3Mep OMTOBOro oOpasa B OaiiTax.
Hac dariie Bcero MHTEpECyeT COACPKMMOE ABYX TOJEH CTPYKTYphl BITMAP, B KOTOPBIX

BO3BPAIAIOTCSA pa3Mepbl 3arpyKCHHOTO H300paXKEHUS B TMHKCENSIX — bmWidth H
bmHeight.

[ocne Toro kak Mbl 3arpy3uiv H300paskeHHe U TIOIYYHIIN €T0 IECKPHUIITOP, HE00X0IUMO
CO3/1aTh B aMSTH KOHTEKCT YCTPOMCTBA memBit, COBMECTHMBIM C TEKYIIUM KOHTEKCTOM
ycTpoiicTBa BBIBOJA hdc. JlIsl pemieHdss 5TOW 3aja4d  UCMONb3yeTcss (QyHKIms
CreateCompatibleDC () :

HDC WINAPI CreateCompatibleDC (HDC hdc) ;

Jlajsiee KOHTEKCTY memBit BHI30OBOM (DYHKIIMH SelectObject () CTABHTCS B COOTBETCTBUE
OuTOBBII 00pa3s.

TTPUMEYAHUNE

KoHTekcT namaTn obpasyeT B onepaTUBHOM NaMsiTu obnacTe XpaHeHUsa n3obpaxxeHns B TOM
e BUeE, YTO M B KOHTEKCTE YCTPOWCTBA BbIBOAA B OKHO.

BriBog OMTOBOTO M300paKeHUs OCYIIECTBIACTCS 0OpameHneM K QyHKIHH BitBlt ()

BOOL WINAPI BitBlt (HDC hdcDest, int nXDest, int nYDest, int nWidth, int
nHeight, HDC hdcSrc, int nXSrc, int nY¥Src, DWORD dwRop ) ;

OyHKIUA UMeeT 9 mapaMeTpoB:

O hdcDest — KOHTEKCT YCTPOCTBA IPUEMHHUKA N300paKECHUS;

O nXxDest, nYDest — X, Y-KOOpJIMHATA JIEBOTO BEPXHETO yIia MPUEMHHKA;
nWidth, nHeight — IIUPUHA ¥ BEICOTA N300PAKEHUS;

hdcSrc — KOHTEKCT YCTPOHMCTBA UCTOYHHUKA U300paKeHYS,

nXSrc, nYSrc — X, Y-KOOpAHWHATAa JICBOr0 BEPXHETO yIjia UCTOYHHKA,

g o aag

dwRop — KOJI pacTpOBOM orepaiuu.

[Ipu o6pabotke cooOmieHus WM PAINT IMOJIydyaeM KOHTEKCT YCTPOWCTBa BBIBOJAA hdc
U BbI3bIBAEM (DYHKIMIO BitBlt (), I'I€ IOCIEIHUM apryMEHTOM BBIOMpPAeM OIEpaluio
SRCCOPY, KOTOpasi OCYIIECTBIISIET TOOMTOBOE KOMMPOBaHHE W300paKEHHS U3 yCTPOMCT-
Ba-MCTOYHHMKA memBit B YCTPOHCTBO-IIPUEMHUK hdc.

BitBlt (hdc, 0, 0, bm.bmWidth, bm.bmHeight, memBit, 0, 0, SRCCOPY);

Jlpyrue pacTpoBBIE OIEpallii PAacCMOTPHUM IMO3HEE, a ceiyac IpuBeIeM OKOHHYIO
(GYHKIHIO pacCCMOTPEHHOM 3a1aun (JTUCTHHT 4.1).
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: NlucTnHr 4.1. BuiBoa B OKHe pacTPOBOro M306paXeHUs U3 pecypca NPUNoXeHUs

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
HBITMAP hBitmap;
static HDC memBit;
static BITMAP bm;
switch (message)
{
case WM CREATE:
hBitmap = LoadBitmap (hInst, MAKEINTRESOURCE (IDB BITMAP1));
GetObject (hBitmap, sizeof (bm), &bm);
hdc = GetDC (hWnd) ;
memBit = CreateCompatibleDC (hdc) ;
SelectObject (memBit, hBitmap);
ReleaseDC (hiWwnd, hdc);
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
BitBlt (hdc, 0, 0, bm.bmWidth, bm.bmHeight, memBit, 0, 0, SRCCOPY);
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Pesynbrar paboTel mporpamMmsl moka3aH Ha puc. 4.1. Pa3Mepsl okHa MPUIILIOCH U3MEHSTh
"Bpy4HyI0", TOCKOJIEKY OHM HHKAaK HE CBSI3aHBI C pa3zMepaMu N300paKCHUS.
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Puc. 4.1. BeiBog pacTpoBOro n3obpaxeHnsi B OkHe

BbiBOAa M306pa)KeHVIﬂ B 3aQaHHbIN NMPAMOYrofibHUK

PactpoBoe n300paxkeHre B MPEAbIIyIICH 3a1aue MOKHO ObUIO Obl BBIBECTH IO pasMepy
CO3/IaHHOTO OKHA, PACTATHBAs WM C)KMMas UCXOIHOE M300pakeHHe, HO B 3TOM CIIydae
HY’KHO HMCIT0JIb30BaTh APYI'YI0 (QYHKIIUIO StretchBlt () !
BOOL WINAPI StretchBlt (HDC hdcDest, int nXDest, int n¥YDest, int nWidth,

int nHeight, HDC hdcSrc, int nXSrc, int n¥YSrc,

int nWidthSrc, int nHeightSrc, DWORD dwRop) ;
OTiryrieM 3TO¥ GYHKIMU OT BitBlt () SIBIICTCS HAIMYHUE ABYX JOMOJHUTEIHHBIX Mapa-
METPOB nWidthSrc W nHeightSrc, KOTOPBIE ONMPEACISIIOT MUPUHY M BEICOTY H300paxKe-
HUA-UCTOYHUKA, OCTAIbHBIE [TAPAMETPHI COBIIANAIOT.
OyHKIHA StretchBlt () OCYIIECTBISAET BHIBOJ H300paK€HUS U3 UCTOYHHMKA hdcSrc
C JIEBBIM BEpPXHUM YIJIOM (nXSrc, nYSrc) IIUPUHOM nWidthSrc U BBICOTOU
nHeightSrc B MPSAMOYTOJIEHYIO 00JIACTh MPUEMHUKA hdcDest C JIEBBIM BEPXHHUM YTIIOM
(nXDest, nxDest) IIMPUHOU nWidth M BBICOTOM nHeight.

B paccmotpennyto panee 3amauy (ucTuHr 4.1) m00aBUM 00pabOTYMK COOOIIEHUS 00
W3MEHEHUU pa3MepOB OKHA!
case WM SIZE:
sx = LOWORD (1Param) ;
sy = HIWORD (1Param) ;
break;
CraTudeckue NepPeMEHHBIC sx, sy O0BIBUM B OKOHHOU (D)yHKITHUH:
static int sx, sy;
3aMeHHMM B COOOIIIEHUH WM PATINT OOparieHue K (yHKIMH BitBlt () Ha QYHKIHUIO:
StretchBlt (hdc,0,0,sx,sy,memBit,0,0,bm.bmWidth, bm.bmHeight, SRCCOPY) ;
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Teneps mpu 3amycke NpUIOKEHHUA H300paxkeHrne OyneT MOACTPauBaThHCS O] peabHbIN
pa3Mep OKHa.

TMPUMEYAHNE

MI3meHeHne pasmepoB pacTpoBOro M306pa)K9HWiI npmnBoaunT K CyLLI,ECTBeHHOVI notepe Ka4ve-
CTBa.

OOBIYHO TIOCTYMAOT HA00OPOT — MOJACTPAMBAIOT pa3Mep OKHA IO pasMep u3o0pake-
HUsL. DTO MOXKHO CJIENIaTh, IEPEOTPEIENINB pa3Mep OKHa B COOOIICHUH WM _SIZE (PYHKIH-
et MoveWindow (). Hy>kKHO TOJIKO Y4eCTh, YTO IIMPHHA OKHA JOJDKHA OBITH YBEIWYCHA
OTHOCUTEIFHO M300pakeHHsI Ha NIMPHHY OOp/IOpa OKHA, & BHICOTA OKHA BKJIIOYAET TaK-
JKe BBICOTY 3arojioBKa M MEHIO: caption, menu, border. DT 3HAYCHUS MOXKHO MOJYUHUTh
oOparieHueM K PYHKIIUU GetSystemMetrics ():

int WINAPI GetSystemMetrics (int nIndex);

C COOTBCTCTBYIOIIUM 3HAUCHHUEM UHJICKCA.

caption = GetSystemMetrics (SM_CYCAPTION) ;

menu = GetSystemMetrics (SM CYMENU) ;

border = GetSystemMetrics(SM_CXFIXEDFRAME);

MoveWindow (hiwnd, 0, 0, bm.bmWidth + 2*border, bm.bmHeight + caption +
menu + border, TRUE);

TTPUMEYAHUNE

Ecnu pasvep nsobpaxeHus NpeBbICMT pasmep 3KpaHa, HeoOXoAUMO opraHuM3oBaTb Npo-
KPYTKY n3o6paxkeHns "CKponnuHr".

3arpy3ka nsob6paxeHusa n3 cpanna

He Bcerna ObiBaeT y00HO M BOZMOXHO ITOMEIATh H300pakeHNE B PECypC MPUIIOKEHNS,
[IO3TOMY B JIUCTHHIE 4.2 paccCMOTpUM 3aZady O 3arpy3Ke pacTpOBOTO M300pa)KeHUs U3
bmp-daiina Bo BpeMst BHITIOIHSHHUS TPUIOKSHHUSI.

TNuctur 4.2. 3arpyska nsobpaxeHus n3s danna

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM
1Param)

{
PAINTSTRUCT ps;
HDC hdc;
static int caption, menu, border;
static HDC memBit;
static HBITMAP hBitmap;
static BITMAP bm;

switch (message)
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{

case WM _CREATE:

caption = GetSystemMetrics (SM CYCAPTION) ;
menu = GetSystemMetrics(SM_CYMENU);
border = GetSystemMetrics (SM CXFIXEDFRAME) ;
hBitmap = (HBITMAP)LoadImage (NULL, _T("test.bmp"), IMAGE BITMAP,
0, 0, LR LOADFROMFILE | LR CREATEDIBSECTION) ;
if (hBitmap == NULL)
{
MessageBox (hWnd, T ("®damn ne Hamvimen"), T ("3arpyska msobpaxeHua"),
MB OK | MB ICONHAND) ;
DestroyWindow (hWnd) ;
return 1;
}
GetObject (hBitmap, sizeof (bm), &bm);
hdc = GetDC (hWwnd) ;
memBit = CreateCompatibleDC (hdc) ;
SelectObject (memBit, hBitmap);
ReleaseDC (hiWwnd, hdc);

break;

case WM SIZE:
MoveWindow (hiwnd, 100, 50, bm.bmWidth+2*border, bm.bmHeight + caption

+ menu + border, TRUE);

break;

case WM COMMAND:

switch (LOWORD (wParam))

{

case IDM EXIT: DestroyWindow (hWnd); break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

break;

case WM _PAINT:

hdc = BeginPaint (hWnd, &ps);
BitBlt (hdc, 0, 0, bm.bmWidth, bm.bmHeight, memBit, 0, 0, SRCCOPY);
EndPaint (hiWwnd, &ps);

break;

case WM DESTROY: PostQuitMessage (0); break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;
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Bce, uTto Ham Hy»)HO 1715 pabOTHI ¢ M300paKEHHEM — 3TO €ro AECKPHUIITOP, KOTOPHIH
MO>KHO TTOJTYYHTh OOpaieHrneM K PyHKINU LoadImage () !

HANDLE WINAPI LoadImageW (HINSTANCE hinst, LPCWTSTR lIpszName, INT uType,

int cxDesired, int cyDesired, UINT fuLoad) ;

O hinst — JAECKPHUIITOP MPHIOKEHHS JUTS 3arPy3KH H300payKEHUS U3 pecypca, NULL — €CITH
M300pakKeHHE 3arpykaercs u3 ¢aina;

O 1pszName — HUACHTU(HUKATOP U300paXKEHHUs, €CIIH hinst != NULL; WHa4de uMs bmp-
(haiina;
O uType — THNO 3arpykaeMoro H300paKeHHs: IMAGE BITMAP, IMAGE CURSOR,

IMAGE_ICON;

O cxDesired — IIMPUHA B MUKCEIAX U1l HKOHKH WM Kypcopa;

O cyDesired — BbICOTA B MUKCEJAX JJIsl UKOHKH WJIU KypCcopa;

0 fuload — (uard 9YrTeHHWs HU300paKCHUSA: LR _LOADFROMFILE — bmp-daiir;
LR _CREATEDIBSECTION — H300paX€HHE CUUTHIBACTCS B MaMATh B COBMECTHMOM

C TCKYIINUM OUCIIIICEM IPEACTABICHUU.

BosBpamiaercst qeckpuntop u300pakeHusl, HO, TOCKOJIBbKY (QYHKIUS MpeJHa3HaYeHa JUIs
YTEHUS HE TOJBKO PACTPOBBIX M300paKEHUH, a TakKe UKOHOK U KYpPCOpPOB, TO JIJIsl BO3-
BpalaeMoro 3Ha4eHUs HEOOXOIMMO YKa3blBaTh SIBHOE MPEOOpA30BAHUE THIIA, B HAIIEM
Clly4ae (HBITMAP).

[IpenycmoTtpum ciyuaii, korga (aiii ¢ n300paxeHrneM He HaiJleH B TeKyIIel marmke, To-
raa QyHKIMSA LoadImage () BO3BpAIlaeT ACCKPHUITOP, paBHBIA NULL. BeiBoauMm mpeny-
npexxjaroniee cooOienrne QyHKIHMEH MessageBox () U 3aBeplIaeM pabOTy DestroyWin-
dow ().

Ceiiuac moyoiiieM K mpoOiieMe CoTIacoBaHUsI Pa3MEpPOB M300pakeHUsl U oKHAa. Bmecto
TOTO YTOOBI MEHATH pa3Mep M300paKeHHsI, TOCTPOUM OKHO, MCXOJA M3 pa3MepoB 3arpy-
JKEHHOTO M300pakeHus (B OTOM ciiydae B QYHKIUH CreateWindow () HEOOXOIUMO yKa-
3aTh HyJIEBBIE pa3Mepbl OKHA).

Pasmep m3o0paxkeHns Mbl OIy4uM OoOpaleHneM K (pyHKIHMU GetObject (), HO Ui MO-
CTPOEHUS OKHA HEOOXOAMMO yUeCTh HAJIMUME 3arojioBKa OKHA, CTPOKH MEHIO U OOpItopa.
OTH pa3Mepsl NOIyYUM oOpaleHneM K QYHKIHH GetSystemMetrics ().

[Tocne Toro kak Bcs HeoOxoaumas MH(OPMAIKS MOJydYeHa, MOKHO M3MEHUTh pa3Mep
OKHa (YHKIHEH MoveWindow () MPpH 00pabOTKE COOOIICHUS WM _STZE.

TTPUMEYAHNE

Ecnn npu cosgaHum oOkHa onpefenntb CTUMb pPaMKu WS DLGFRAME, noJfib3oBaTeflb He
CMOXET M3AMEHUTb pa3Mep OKHa.

BriBecTn n300pakeHue B OKHO MOXKHO (DyHKIMEH BitBlt ().

HetpynHo 100aBHUTH K 3TO# IporpaMMe AHAIOTOBOE OKHO BEIOOpa (haiiya, HO 3Ty 3amady
MbI OCTaBUM JIJIsSi CAMOCTOSITEIIBHON PaOOTHI.
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PacTtpoBblie onepauum

OyHKIHA BitBlt () MOXeT paboTaTh C 15 pa3IUYHBIMHU PACTPOBBIMH OMEPAIUSIMH, KO-
TOpBIE OCYIIECTBIIOTCS HaJl K&KIO0H TOUKON N300paKeHHS:

o

a
a
a

a

SRCCOPY — KOMHPOBaHHUE NCTOYHHNKA B IPUEMHHK;
SRCPAINT — noburoBas onepauus "MJIN" (OR) ¢ mpenpinyniM n300paxxeHneM;
SRCAND — mobutosas onepanus "1" (AND) ¢ npensiaymmM n3o0pakeHuem;

SRCINVERT — moburoBas onepauus "Hckmouatomee UJIN" (XOR) ¢ npeasiaymmm
M300paKeHNEM;

SRCERASE — mobutoBas omeparnus "M" (AND) nBera nctouyHuka ¢ MHBEPTUPOBAH-
HBIM [IBETOM IPUEMHHUKA;

NOTSRCCOPY — MHBEPTUPOBAHHBIN 1IBET UCTOYHUKA,

NOTSRCERASE — HMHBEPCHS 11BETA, MTOJIydeHHOro OMTOBOM omeparueit AND Han 1Be-
TOM HCTOYHUKA ¥ IPUEMHHKA,

MERGECOPY — moourtoBast orepanus "N" (AND) 1iBeta ncTOUHHKA C TEKYIIEH KHCTHIO;

MERGEPAINT — mobwurtoBas onepanus "MJIN" (OR) nHBepTUPOBAHHOTO IIBETA UCTOYU-
HHKa C [[BETOM ITPUEMHHUKA;

PATCOPY — 00J1aCTh 3aITOJIHACTCS TEKYIICH KHCThIO;

PATPAINT — moburoBas onepanus "MJIN" (OR) Tekyiieli KUCTH U HHBEPTHPOBAHHO-
ro IBeTa UCTOYHHUKA, mocie dero noduroas oneparus "MIIN" (OR) ¢ userom mpu-
E€MHHKA;

PATINVERT — noourtoBas onepaius "Hckmovaroree MJIN" (XOR) miis kuctu U 18e-
Ta MPUEMHUKA;

DSTINVERT — MHBCPTHPOBAHHUE LIBETA IPUCMHHUKA,
BLACKNESS — 00J1aCTh 3aIlOJHIETCS YCPHBIM LIBETOM,

WHITENESS — 00JIaCTh 3aIOJHSIETCS OENbIM OBCTOM.

Il TestBit
File Help

Puc. 4.2. BbiBog TECTOBOIo N306paxeHnsi
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Hns nemorcTpanmn 3)(PEeKTOB, BOZHUKAOMINX TPU PA3IAIHBIX COYETAHUSIX PAaCTPOBBIX
oreparyii, pacCMOTPUM MPOCTOH mpumep (JTUCTHHT 4.3), T1e Mbl Ha CHHEM (DOHE BBIBE-
JIEM TPOCTOE M300pakKeHHe C Pa3IMYHBIMH KOJAMH OTIEPAIlHid, TIOCJIE YeTO0 MPUMEHUM
K MOJIyueHHOMY 00pasily Bech HabOop omepanuii. Ha puc. 4.2 moka3an ¢parMeHT OkHa
BBIBOJIA.

TNuctuhr 4.3. Tect pacTpoBbIX onepauun ansa pyHKuMmn BitBlt ()

DWORD Op[1l5] = {SRCCOPY, SRCPAINT, SRCAND, SRCINVERT, SRCERASE,
NOTSRCCOPY, NOTSRCERASE, MERGECOPY, MERGEPAINT, PATCOPY,
PATPAINT, PATINVERT, DSTINVERT, BLACKNESS, WHITENESS};

TCHAR *Name Op[15]={ T("SRCCOPY"), T("SRCPAINT"), T ("SRCAND"),
_T("SRCINVERT"), T("SRCERASE"), T ("NOTSRCCOPY"), T ("NOTSRCERASE"),
_T("MERGECOPY"), T ("MERGEPAINT"), T ("PATCOPY"), T ("PATPAINT"),

T ("PATINVERT"), T ("DSTINVERT"), T ("BLACKNESS"), T ("WHITENESS")};

L1111 077 7777777077 777777777777777777777777777777777777777777777777777

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
int i, j, x;
static HFONT hFont;
static HDC memDC;
static HBITMAP hPicture;
static BITMAP bm;
switch (message)
{
case WM CREATE:
hPicture = LoadBitmap (hInst, MAKEINTRESOURCE (IDB BITMAP1)) ;
GetObject (hPicture, sizeof (bm), &bm);
hdc = GetDC (hWnd) ;
memDC = CreateCompatibleDC (hdc) ;
SelectObject (memDC, hPicture);
ReleaseDC (hiWwnd, hdc);
hFont = CreateFont(12,0,0,0,FW NORMAL,0,0,0,DEFAULT CHARSET,
OUT DEFAULT PRECIS,CLIP DEFAULT PRECIS,DEFAULT QUALITY,
DEFAULT PITCH | FF DONTCARE, T ("Times New Roman"));
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
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case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
SelectObject (hdc, hFont) ;
for (1 = x =0; 1 < 15; i++, x += bm.bmWidth + 10)
{
TextOut (hde, x, 10, Name Op[i], tcslen(Name Op[i])):;
BitBlt (hdc, x, 30, bm.bmWidth, bm.bmHeight, memDC, 0, 0, Opl[il]);
for (j = 0; j < 15; j++) BitBlt(hdc, x, 30 + (J + 1)*
(bm.bmHeight+2), bm.bmWidth, bm.bmHeight, hdc, x, 30, Opl[jl);
}
EndPaint (hWnd, é&ps);
break;
case WM DESTROY:
DeleteDC (memDC) ;
DeleteObject (hFont) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

Habop n3o0paxeHnunii BBIBOJUM B CTPOKY, IIOCJIEAOBATEILHO TIepeOupast KOkl PaCTPOBBIX
omepanuii U3 MaccuBa Op. sl HATTSATHOCTH B 3aroJIOBKE TAOJIHUITBI BHIBOJUM CITHCOK
olepanuii U3 MacCuBa Name Op, BCET0 TaKMX onepanui 15.

Crnenyromue CTPOKU MOJMYy4YalOTCs MOCIEI0BATEIbHBIM IPUMEHEHUEM TEX ke ONepalui,
HO B KA4eCTBE MCTOYHHKA KCIIOJIb3yeM BBIBEICHHOE B IIEPBOM CTPOKE H300parkeHHE.
31ech B Ka4eCcTBE MPHUEMHUKA M MCTOYHUKA M300paKCHUS HCIIONB3YETCSI OJHO U TO Ke
YCTPOUCTBO hdc, OTIUYAIOIICECS JINITH KOOPINHATAMU:

BitBlt (hde, x, 30 + (j + 1)* (bm.bmHeight+2), bm.bmWidth, bm.bmHeight,

hdc, x, 30, Op[j]);

Tak, KOOpAMHATH Havajla U300paKCHUS MEPBON CTPOKH TaOJNHIBI (x,30), a TEKyIeH
CTPOKH (x, 30 + (j + 1)* (bm.bmHeight + 2)), Tlle j — €€ UHAEKC. MBI CABUHYIU
HavaJo BeIBosa Ha 30 eMHMII, yIUTHIBAS BRIBEJIEHHYIO CTPOKY 3ar0JIOBKA.

UtoOsI 3a1aTh (hOH OKHA, MBI CO3/IaTH CHHIOI0 KUCTh U YCTAHOBUIIN €€ B CBOMCTBAaX Kiac-
Ca OKHA JI0 PETUCTPAIUU B CUCTEME:

wcex.hbrBackground = CreateSolidBrush (RGB(0,0,255));
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AHnmauums

OyHKIHA BitBlt () Mo3BoIsIeT Oosnee d(H(PEKTHBHO UCTIOIB30BATh TPaPHUECKYIO CHCTE-
My. MOXXHO HE TMepepHcOBBIBaTH KaKABIH pa3 OKHO, a M3MEHSTH JIMIIL HEOONBLION
(hparMeHT H300paXKeHUs, IIPEICTABICHHBIN B BU/le ONTOBOTO 00pasa.

Ha puc. 4.3 nokaszas npumep OporpaMMsbl, KOTOpas I€MOHCTPUPYET ABUKEHUE YIIPYTrOro
HIapuKa B 3aMKHYTOW O0JIACTH, OTPaHHYEHHOW PaMKOI OKHa.

@rngpong ———————————————__mEH|

Play Help

Puc. 4.3. [IBmkeHne abCcontoTHO YNpyroro wapuka ¢ OTpaxeHUeM OT CTEHOK

JlJis HarsAHOCTH CKOPOCTH JBIDKEHUS OyJIeM 3a/laBaTh BH3YaIbHO, IIEJKAs MBIIIbIO
B HY)KHOM HampaBJICHHU OT IIEHTpPa OKHA, IJie M300pa)keH Imapuk. Benmnuura ckopoctu
OyZeT mpomnopIuoHaIbHa JIMHE BEKTOPA.

NzobpakeHne mapuka co3IaJuM B PElIaKTOPE PECypCoB, JJISl TIPOCTOTHI BHIOUpAs HU30-
OpakeHHe 3aaHHOrO pasMepa 32x32 mukcena. ©oH KapTUHKM U OKHA BHIOEpEM OJMHa-
KOBBIM — OEJIbIM.

TekcT okoHHOM (DYyHKIIMHU 3a1aun NpuBeAcH B TUcTHHTE 4.4, Ellle Mbl U3MEHUIIN UKOHKY
MPUIOKEHUS, HO PAHEE MBI 3TO YK€ MPOJEIbIBAIM U TPYAHOCTEN 3/1eCh BOBHUKHYTH HE
JIOJIKHO.

JNnctuhr 4.4. OkoHHas dyHKuUmMs 3apaym "Ping-pong"”

const int SPAN = 10;
#include <math.h>

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM l1Pa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
int mx, my;
static double mod, vx, vy, xt, yt;
static HDC memDC;
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static HPEN hpen;

static int x, y, c¢cx, cCy, Scrx, sScry;
static HBITMAP hCircle;

static bool play;

switch (message)

case WM CREATE:

hpen = CreatePen(PS_SOLID, 4, RGB(255, 0, 0));

hCircle = LoadBitmap (hInst, MAKEINTRESOURCE (IDB CIRCLE));
hdc = GetDC (hWnd) ;

memDC = CreateCompatibleDC (hdc) ;

SelectObject (memDC, hCircle);

ReleaseDC (hWnd, hdc);

break;

case WM SIZE:

scrx = LOWORD (1Param) ;
scry = HIWORD (lParam) ;
x = (cx = scrx/2) - 16;
y = (cy = scry/2) - 16;

break;

case WM LBUTTONDOWN :

if (!play)

{ mx = LOWORD (lParam) ;
my = HIWORD (1lParam) ;
VX = mX — CX;
vy = my - Cy;
mod = sqgrt (VvX*vx+vy*vy) ;
vx = vx/mod;
vy = vy/mod;
hdc = GetDC (hWnd) ;
SelectObject (hdc, hpen);
MoveToEx (hdc, cx, cy, 0);
LineTo (hdc, mx, my);
LineTo (hdc, mx - (vx - vy)*SPAN, my - (vy + vx)*SPAN) ;
MoveToEx (hdc, mx - (vx + vy)*SPAN, my - (vy - vx)*SPAN,
LineTo (hdc, mx, my);
ReleaseDC (hWnd, hdc);
play = true;

}

break;

case WM TIMER:

hdc = GetDC (hWwnd) ;
BitBlt (hde, x, y, 32, 32, NULL, 0, 0, PATCOPY);

0):
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if (x + 31 > scrx || x < 1) v = -Vx;
if (v + 31 > scry || yv < 1) vy = -vy;
xt += vx*10;
vyt += vy*10;
x = int(xt + 0.5);
y = int(yt + 0.5);
BitBlt (hdc, x, vy, 32, 32, memDC, 0, 0, SRCCOPY);
ReleaseDC (hWnd, hdc);
break;
case WM COMMAND:

switch (LOWORD (wParam))

{

case ID PLAY BEGIN:

SetTimer (hWnd, 1, (int) (sgrt (double (cx*cx+cy*cy)) /mod)*10 , NULL) ;

yt = y;
InvalidateRect (hWwnd, NULL, TRUE) ;
break;
case ID PLAY END:
KillTimer (hWnd, 1);
x = cx - 16;
y =cy - 16;
InvalidateRect (hWnd, NULL, TRUE) ;
play = false;
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam,
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps):;
BitBlt (hdc, x, y, 32, 32, memDC, 0, O, SRCCOPY);
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteDC (memDC) ;
DeleteObject (hpen) ;
PostQuitMessage (0) ;

break;

lParam) ;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;
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[Ipu o6paboTke coOOImEHNs WM CREATE CO3/IaéM KpacHOE Iepo hpen ISl IPOPHUCOBKU
BEKTOpa CKOPOCTU:

hpen = CreatePen(PS SOLID, 4, RGB(255, 0, 0));

3arpyxaem U300paxeHue:

hCircle = LoadBitmap (hInst, MAKEINTRESOURCE (IDB CIRCLE));

Co3iaeM KOHTEKCT YCTPOWCTBA B MaMSTH memDC M CTaBUM €My B COOTBETCTBHE 3arpy-
KEHHOE M300pakeHue hCircle!

hdc = GetDC (hWwnd) ;

memDC = CreateCompatibleDC (hdc) ;

SelectObject (memDC, hCircle);

ReleaseDC (hiWwnd, hdc);

HavansHoe 3HaveHHE JTOTMYECKON MEPEeMEHHOW play = false — WIpa €llle HEe Haya-
J1ach.

B cooOmiennn WM SIZE BBIYHCISIEM KOOPAWHATHI x My JUIS BBIBOJIA M300PaYKCHHS [IapyKa
IO OCHTPY OKHA, NOITYTHO COXPAHSA KOOPAWHATHI ICHTPA OKHA B IICPEMCHHBIX cx U cy.

scrx = LOWORD (1Param) ;

scry = HIWORD (lParam) ;

X = (cx = scrx/2) - 16;

y = (cy = scry/2) - 16;

Ecan CKOpPOCTb ABMIXCHHS IIapHUKa CIIC HC OIMPCACIICHA (HCpeMGHHaﬂ play == fal se),
B COOOIIEHNH WM LBUTTONDOWN BBIYHCISIEM pa3Mep BEKTOpa IS ee orpeneieHus. Bek-
TOP CTPOUTCA OT HECHTPA OKHA 0 MO3ULIUU Kypcopa:

mx = LOWORD (lParam) ;

my = HIWORD (lParam) ;

VX = mMX - CX;

vy = my - Cy;

mod = sqrt (vx*vx+vy*vy) ;

Ham y}lO6HCe pa60TaTI> B OTHOCHUTCJIbHBIX €ANHULIAX, [IOOTOMY HOPMHUDPYEM KOOPAWHATHL
BEKTOpA:

vx = vx/mod;
vy = vy/mod;
MBI He Cily4alHO OIpEAENININ MEPEMEHHbIE vx U vy Kak double, MHA4e, A LEJIOTO

THUIIA, Pe3yJIbTaTOM 3TOH onepanuu ObL1 OBl 0.

Celiyac MOXKHO HapucCoBaTb BCKTOP. I[J'ISI OTOro IMoJy4aeM KOHTCKCT YCTpOﬁCTBa hdc,
CTPOUM JIMHUIO U3 IIEHTPa OKHA B TOUKY C MO3UIIUEN Kypcopa:

hdc = GetDC (hWnd) ;

SelectObject (hdc, hpen);

MoveToEx (hdc, cx, cy, 0);

LineTo (hdc, mx, my);
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1 IPOPUCOBBIBAEM HAKOHCYHUK CTPEJIKU ABYMS MaJICHBKUMU JIMHUAMHU, pasMEP KOTOPBIX
oTpeAensieTcsl KOHCTaHTOW SPAN. /Lt Toro uToOBI HammMcaTh 3TH GOPMYITBI, HEOOXOAMMBI
OJIEMEHTAapPHBIC CBCACHUSA 13 aHAJATHYCCKOM T€OMETPUM:

LineTo (hdc, mx - (vx - vy)*SPAN, my - (vy + vx)*SPAN);

MoveToEx (hdc, mx - (vx + vy)*SPAN, my - (vy - vx)*SPAN, 0);

LineTo (hdc, mx, my);

IToce yero ocBoOOKIaEM KOHTEKCT yCTpOﬁCTBai

ReleaseDC (hWwnd, hdc);

TGHGpB HGpeMGHHOﬁ play IPHCBAWBACTCA 3HAYCHHUE true IJIA TOrO, YTOOBI npeaoTBpa-
TUTH NIEPCONPCACIICHUC CKOPOCTU IIPU CHy‘IaﬁHOM MCI4YKE B 00JIaCTH OKHA.

Putm nBukeHus mapuka OyJeT onpenessThes TaliMepoM, KOTOPBIM MBI CO3JaJAUM NPHU
00paboTke myHKTa MeHI0 Begin ¢ uaeHTnhuKaTopomM 10 _PLAY BEGIN:

SetTimer (hWnd, 1, (int) (sgrt(double (cx*cx+cy*cy))/mod)*10, NULL) ;

Tperuii mapamerp GYHKLIMHM ONpeneNseT 4acTOTy T'€HEpalud COOOLIeHUS WM TIMER H,
COOTBETCTBEHHO, CKOPOCTH JBIKEHHSL.

TTPUMEYAHUNE

HyxHO vMeTb B BuAOy, YTO TalWMep He MOXET OTCYMTaTb WHTEpPBaN BPEMEHW MEHbLUE
58 mcek, noaTomy Mbl nogobpanu ewe M MacwTabHbI MHOXMUTENb AN YCKOPEHUSA OBU-
KEHUS.

CKOpOCTh BWKEHUA OyIeT MaKCUMAaJIbHOW, €CITM MBI 3a/1alM MaKCHMAJbHBIN pa3Mep
BEKTOpA, HIEJIKHYB B YIUIy OKHA.

Hauanbubie KOOpAWHAThI MIapHKa (x,y) IDOMECTHM B ICPEMCHHBIC xt, yt THIIA double
U MHULIUUPYEM NEPCPUCOBKY OKHA, OOBSIBHB €ro HCHCﬁCTBHTeHLHBIM.

[lepepucoBka OKHa 3/1eCh HEOOXO0aMMa, YTOOBI yOpaTh CTPENKY, ITOKA3bIBAIOIIYIO Ha-
MIpaBJICHNE M BEIIMYMHY CKOPOCTH. B cOOOIIEHNHM WM PAINT MBI OIPaHHYHMBAEMCS JIHIIH
oOpamenueM K GyHKIHMM BitBlt () JJIs BBIBOAA M300pakKeHHS IIApUKa U IIEPEPUCOBBI-
BaeM (oH OKHa:

BitBlt (hdec, %, y, 32, 32, memDC, 0, 0, SRCCOPY);

Best paboTa o mpoprcoBKe IBMKEHUS IIapuKa OyJIET OCYIIECTBIATLCSA NpU 00paboTKe
COOOIIeHus WM TIMER. Mes Meroma 3aKiIr04aeTcs B TOM, YTO MBI B TIO3HIIMIO "cTaporo”
TIOJIO’KEHUS IIAPUKA BHIBOJUM LBET ()OHA, UCTIONB3YS PACTPOBYIO OIEPAIHIO PATCOPY:
BitBlt (hdc, %, y, 32, 32, NULL, 0, 0, PATCOPY);

Takum oOpasomM, Tpempiayiee n3odOpakenne Oyaer "3aTepro" TEKymeld KHCTBIO, T. €.
OenpiM BeTOM. Tereph Hy»KHO PEIIUTh BOIIPOC — a HE BBIIIUIN JIM MBI 32 TIPEAeIbl OKHA,
JIBUTASICh B NCXOAHOM HarpaBieHnn? MBI IPOBEPUM OTIEIBHO x- M y-KOOPIUHATHI:

if (x + 31 > scrx || x < 1) vx = -vx;

if (y + 31 > scry || yv < 1) vy = -vy;

Ecnu Texymuii mar npuBOAMT K MEPECCUSHUIO TPAHUIIBI OKHA, MEHSEM 3HAK IMpHpalie-
HUS KOOPJIMHATHI vx WK vy. HECIoKHO yOeIUThCS, YTO OTPaXKEHHUE OT CTCHKHU I10 3aKO-
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HaM T'€OMETPUYECKON ONTHKH TpeOyeT MMEHHO Takoro mpeoOpaszoBanus. Tereps Hapa-
IIMBaeM KOOPANHATHI:

xt += vx*10;

yt += vy*10;

Msi BBenM MacITaOHbIA KO3 (GUIIUSHT, PAaBHBIN 10, JJIS YBEIHUYCHHUS CKOPOCTH JIBUXKEC-
HUS. Pe3ynmbpTar oKpyTiiseM 0 [enoro:

x = int(xt + 0.5);

y = int(yt + 0.5);

1 BBIBOJIUM H300pa’keHHE B HOBOW MO3ULHH:

BitBlt (hdc, %, y, 32, 32, memDC, 0, 0, SRCCOPY);

Tax MbI oOecnieunin IBUKEHUE [IapuKa U "oTpakeHHe" OT CTEHOK OKHA.

JInst mpexpalieHust JeMOHCTPAlUK MPEIyCMOTPEH MyHKT MeHio End ¢ maentudukaro-
poM 1D _PLAY END. IIpu 00pabGoTke 3TOro cooOuieHns: yHuuTOKaeM Taimep:
KillTimer (hwWnd, 1);

IIPUBOJIUM IIEPEMEHHBIE K UCXOJHOMY IOJIOKEHUIO:

x = cx - 16;

y = cy - 16;

play = false;

U TIEPEPUCOBBIBAEM OKHO, OOBSBIISIS €r0 HEACHCTBUTEIbHBIM.

Tenepp MOKHO YCTaHOBUTH HOBOE 3HaYEHHE CKOPOCTH U BHOBB 3aIlyCTHTh IIPOLIECC.

B cooOmiennn wM DESTROY Iepell 3aBepllieHHeM padoThl yiaisdeM Iepo U KOHTEKCT YCT-
po¥cTBa B MaMsITH.

PyHkuma PlgBlt()

OCHOBHBIM HEAOCTATKOM (YHKIHMM BitBlt () SBIISETCS HEBO3MOXXHOCTb H3MEHEHHUS
pa3MepoB BBIBOJMMOI0 H300pakeHUs U ero JedopMaiun. ITy 3a7ady pemaet QyHKIHs
P1gBlt (), mosBuBIIasics Brepsbie B Windows NT, oHa oCyIIecTBisieT IEpeHoC TOUeK U3
MIPSIMOYTOJIbHUKA-MCTOYHNKA B 3aJJaHHBIN MapajuieorpaMM-TIPHEMHHK:

BOOL WINAPI PlgBlt (HDC hdcDest,CONST POINT *1lpPoint,HDC hdcSrc,int nXSrc, int
nYSrc, int nWidth, int nHeight, HBITMAP hbmMask,int xMask,int yMask);

O hdcDest — JIECKPUINITOP KOHTEKCTA YCTPONUCTBA IPUEMHUKA;

O 1pPoint — yKa3aTelb HA MACCUB U3 TPEX YIJIOB MapajuIeIorpaMMa;
O hdcSrc — JAECKPUIITOP UCXOJHOIO YCTPOUCTBA-UCTOUYHHUKA;
m

nXSrc, nYSrc — x-, y-KOOPJIWHATHI JIEBOTO BEPXHErO YIJIa WCXOIHOTO TIPSIMO-
YTOJILHUKA;

a nWidth, nHeight — IIXPHHA X BBICOTA UCXOQHOTO NPSIMOYTOJIbHHUKA,
O hbmMask — ACCKPHUIITOP MOHOXPOMHOTO OUTOBOTO 06pa3a-Mac1<H;

O xMask, yMask — x, y-KOOPJIWHATHI JIEBOTO BEPXHETO YIJIa MACKH.
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TMPUMEYAHNE

Mpy “cnonb3oBaHWK daina-mMackm HyXKHO Y4nUTbIBaTb, YTO 3TO AOSMKHO GbiTb MOHOXPOMHOE
n306paxeHne Takoro e pasmepa, YTO M BbIBOAMMbIA PUCYHOK. TOYKM pUCYHKa, COOTBETCT-
BYIOLLME YEPHbIM TOYKaM Macku, He oTobpaxatoTcs.

UroObl mpeacTaBuTh paboTy HOBOH (DYHKLUH, HAMUIIEM MPOTPaMMy, KOTOpasi BHIBOJUT
B OKHO M300pakeHue "Kak ecTh" M MPeJoCTaBIseT BO3SMOXHOCTh U3MEHSATh KOOPIMHATHI
napaienorpamMmma-ipueMarka. s HariasimHOCTH OyleM M3MEHATh KOOPIWHATHI Tpex
ero yrioB, "OyKcUpys" MX MBIIIBIO B HYXXHYIO TO3HUIHIO (OYEBUIHO, YTO JUIS OJTHO3HAY-
HOI'O 3aJaHus NapajulesiorpaMMa JO0CTaTOYHO 3aJaTh TOJIBKO TPH €ro yria). Pesynsrar
paboTHI TpOrpaMMBbI H300pakeH Ha puc. 4.4.

D TestPigait o= |

File Help

Puc. 4.4. edopmaumns naobpaxeHus dyHkumen P1gBlt ()

YTiel IpSAMOYTOJIbHIKA, 33JaBaeéMble B MaCCHMBE lpPoint, /U HAIVIATHOCTH BBIAEIHIN
HEOOJIBIINMU KPY>KKaMHU.

Tekct OkOHHOM (QyHKIMY MpUBeneH B aucTHHTE 4.5. JleMoHCcTpanmoHHbIi bmp-daiin Mbr
MMITOPTHPYEM B PECYPCHI IPHIIOKESHHUS.

_ NIncTvmr 4.5. [leMOHCTPaUVMORHas 3aAaya ANA dyHKUMM P1gBLE ()

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
RECT rt;
int i, %, v, P, 9;
static int k;
static bool Capture;
static POINT pts[3];
static HDC memDC;
static HBITMAP hPicture;
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static BITMAP bm;
static HPEN hPen;

switch (message)

{

case WM CREATE:

hPicture = LoadBitmap (hInst, MAKEINTRESOURCE (IDB SPOCK) ) ;

GetObject (hPicture, sizeof (bm), &bm);

hPen = CreatePen(PS SOLID, 4, RGB(0, 0, 255));
GetClientRect (hWnd, é&rt);

x = (rt.right - bm.bmWidth) /2;

y = (rt.bottom - bm.bmHeight)/2;

pts[0].x = pts[2].x
pts[0].y = pts[l].y = y;
pts[l].x = x + bm.bmWidth;
pts(2].y = y + bm.bmHeight;

hdc = GetDC (hWwnd) ;

memDC = CreateCompatibleDC (hdc) ;
SelectObject (memDC, hPicture);
ReleaseDC (hWwnd, hdc);

break;

X7

case WM COMMAND:

switch (LOWORD (wParam) )
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam,
}
break;
case WM LBUTTONDOWN :
x = LOWORD (1Param) ;
vy HIWORD (1Param) ;
for (k = 0; k < 3; k++)

P x - pts[k].x;
q y - pts[k].y;
if (p*p + g*g < 16)
{

SetCapture (hiWnd) ;
Capture = true;
return 0;

}
break;

case WM MOUSEMOVE:
if (Capture)
{

1Param) ;



Pacmpoesasi epachuka

175

ptslk].x LOWORD (1Param) ;
ptslk].y HIWORD (1Param) ;
InvalidateRect (hWnd, NULL, TRUE) ;

}
break;
case WM _LBUTTONUP:
if (Capture)
{
ReleaseCapture() ;
Capture = false;
}
break;
case WM PAINT:
hdc = BeginPaint (hWnd, &ps);

PlgBlt (hdc, pts, memDC, 0, 0, bm.bmWidth, bm.bmHeight,

SelectObject (hdc, (HPEN)hPen);
for (1 = 0; 1 < 3; i++)

Ellipse(hdc, pts[i].x-4, pts[i].y-4, pts[i].x+4, pts[i].y+4);

EndPaint (hWnd, &ps);
break;

case WM DESTROY:
DeleteDC (memDC) ;
DeleteObject (hPen) ;
PostQuitMessage (0) ;
break;

default: return DefWindowProc (hWnd, message, wParam,

}

return O;

[Ipu oOpaboTke cooOuieHnst WM CREATE MBI, KaK M B NpeObIAyIIeH 3aaade, 3arpy3uM

KapTUHKY U COXPaHUM €€ JECKPHUITOP B CTATHYECKOW MTEPEMEHHOM:
hPicture = LoadBitmap (hInst, MAKEINTRESOURCE (IDB SPOOK)) ;
OnpenennM napaMeTpbl H300paKeHUs, TOMEIAas MX B CTPYKTYPY BITMAP bm!

GetObject (hPicture, sizeof (bm), &bm);

Ham HYXXHO CO31aTh IIEPO JIA BBIACICHUA YTJIOB IapaljicjiorpaMmma:
hPen = CreatePen(PS_SOLID, 4, RGB(0, 0, 255));

[Tocme aTOTO OMpenenuM pa3Mep KIMEHTCKOW 00JacTH OKHA JJIS BBIBOJA M300paKEHUS

o HEHTPY:

GetClientRect (hWnd, &rt);

x = (rt.right - bm.bmWidth)/2;

y = (rt.bottom - bm.bmHeight)/2;

Koopaunats! x u y OynyT onpenensiTb BEpXHHH JI€BbIH yroi N300paskeHHS.
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TMPUMEYAHNE

XoTa npu obpaboTke cooblueHnss WM _CREATE OKHO elle He oTobpaxaeTcs, ero pasmepbl
YK€ U3BECTHbI CUCTEME N MOTYT BbITb NonyYeHbl YHKUMEN GetClientRect ().

BHravane 3amaeM npsSMOYrojbHHMK C MCXOOHBIMH Pa3MEpaMu H300pakKeHUsl, Ompenesiss

MaccHuB pts, [Je 3 3JeMeHTa THMa POINT — KOOPAMHATHl YIJIOB MapajuieorpaMma-
IIPUEMHUKA:

pts[0].x = pts[2].x = x;

pts[0].y = pts[l].y = v;

pts[l].x = x + bm.bmWidth;

pts[2].y = y + bm.bmHeight;

TGHGpB OCTAJIOCh MOJIYYUTH KOHTCKCT B IIAMATHU memDC,COBMeCTHNHJﬁ C KOHTCKCTOM
OKHa, 1 CBA3aTh €I0 C 3arpy’>XCHHbIM I/I306pa)KCHI/IeM hPicture.

memDC = CreateCompatibleDC (hdc) ;
SelectObject (memDC, hPicture);
[pu 06paboTKe cOOOIIEHUs O HAXKATHH JIEBOH KHOIIKH MBIIIN WM _LBUTTONDOWN MBI JIOJIK-
HBI OMpEAETNTh, YKa3bIBACT JIM KypCOp MBI Ha YroJ MapajuiesiorpaMma M Ha Kakon
umeHHo. [TocTynum cnenyrommm 00pa3zoM — B IUKIIE 10 TPEM TOUYKaM (yIiiaMm mapaiieso-
rpamMma) U3MEpHM PacCTOSHHE MEXKITY KOOPAUHATAMH TOUEK M yKa3aTeIeM MBIIIIH:
x = LOWORD (1Param) ;
y = HIWORD (lParam) ;
for (k = 0; k < 3; k++)
{ p =x - pts[k].x;

q =y - ptsl[k]l.y;

if (p*p + g*q < 16)
Ecnu paccrossHue He mpeBblliaeT 4 MHUKCENOB (KBaApaT PaCCTOSHUS, COOTBETCTBEHHO,
16), cuntaem, 4TO TOYKa BBHIOpaHA, MPOU3BOJUM "3axeam muiwu', IPUCBAUBAEM TIepe-
MEHHOM Capture 3HAYEHHE true W 3aBeplaeM oOpabOTKY COOOIIEHUS:
SetCapture (hWwnd) ;
Capture = true;
return 0;
MoxxHo ObL10 OBI 00OWTHCH U 0€3 "3axéama mwiuu”, HO TOTJA MPH BBIXOJAE Kypcopa 3a
Ipeesbl OKHA OKOHHAs (DYHKITUS IEpeCcTaHeT IMOJIydaTh COOOIIEHUS MBIIIH, YTO BPS T
xopoiio (Mbl YK€ 00CyXIaiau 3Ty MpoOiieMy Ipd HMOCTPOSHUH KpuBOW besbe, jmc-
TuHT 1.15). OyHKIUSA SetCapture () OOECHEYHT MEPECHUIKY BCEX COOOIICHHA MBIIIU
TIPUIIOKEHHUTO, "'3aXBATHUBIIEMY MBIIIL", JakKe MPH BBIXOJE Kypcopa 3a Mpemeibl OKHA,
a BO3BpaIllaeMbIe KOOPAMHATHI KypCcOpa MEIIIN OyIyT OMPENeisIThCS OTHOCUTEIBHO KITH-
eHTCKON oOjacTu okHa. OgHAKO HEOOXOIUMO MOMHHUTH, YTO KOOPAWHATHEI MOTYT OBITh
OTPUIIATEIHLHBIMU.

TNTPUMEYAHUE
Mpuem ¢ "3axBaTOM MbIWN" ABNSIETCA CTAaHAAPTHLIM B NoA06OHOM cutyaummn.
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PaccmoTrpum 00paboTKy COOOIIEHHSI O TEepEeMEIIeHNH MBIIIN WM MOUSEMOVE. CHawana
MBI JIOJDKHBI OIPEICIIUTh, ObUT JIM "3aXBaucH" OJMH U3 YIJIOB Hapasuienorpamma. Ecmu
3TO HE TaK, IepeMEeHHas Capture HWMeEET 3HAUYCHHUE false, 1 00pabOTKA COOOIIEHHUS TIpe-
Kkpamaetcs. Ecim ke yron napamienorpaMma "'3aXxBadeH", CYUTHIBAEM TEKYIITHE KOOPIH-
HaThl MBIIIM B COOTBETCTBYIOLIUH 3JIEMEHT MacCuBa pts (€ro MHACKC COXpaHUIICA B CTa-
THYECKOH IEPEeMEHHOM k):

pts[k].x = LOWORD (lParam) ;

ptslk].y = HIWORD (lParam) ;

Y MHUIIMAPYEM MEPEPUCOBKY OKHA (PYHKIUEH InvalidateRect ().

[Ipu cooOmeHnn 06 OTMYCKaHWHM JIEBOH KHONKH MBIIM WM LBUTTONUP, €CJIIH MBIIIb
Obuta "3axeawena", MBI IOIKHBL ee "ocgobooums" QyHKIHEH O0e3 mapaMeTpoB
ReleaseCapture () Y IPUCBOUTH 3HAUEHUE false JIOTMYECKOU IEPEMEHHOH Capture.

TTPUMEYAHNE

HyXHO o4eHb OCTOPOXHO obpallaTbecsi C onepauven "3axeama mMbiwu" n obsizatensHo "oc-
8060x0amb" Mbllwb. ObbIYHAA MpakTVKa TakoBa — Mbllb "3axeambigaemcs” No HaxaTuio
KHOMKK, a "oceoboxdaemcsi” Npu ee OTNyCcKaHUW.

OcTanock paccMOTpeTh 00paboTKy cooOmieHust WM PAINT. [lodydaemM KOHTEKCT yCTpOii-
CTBa hdc M BBIBOJIUM H300paKeHUE:

P1gBlt (hdc, pts, memDC, 0, 0, bm.bmWidth, bm.bmHeight, 0, 0, 0);

U3 KOHTEKCTa MaMSATH memDC, Ha4yWHAs C JICBOTO BEPXHETO yriia (0,0), pasMepoM
bm.bmWidth, bm.bmHeight, B MapajiejorpaMM ¢ KOOpAUHATaMH, YKa3aHHBIMU B Mac-
CUBE pts, Ha YCTPOMCTBE hdc.

Macky n300pa’keHHsI Mbl HE HCTIOIL30BaJH, IIOXTOMY TPU MOCICTHUX MMapameTpa (pyHK-
LMY UMEIOT HYyJIEBOE 3HAUCHUE.
[Tocrne dero BeIOEpeM CO37JaHHOE paHEe Mepo:
SelectObject (hdc, (HPEN)hPen);
Y HApHCYeM TPU MAJICHBKUX OKPYXKHOCTH pajinyca 4 eMHUIILI BOKPYT yTIJIOB Mapauieso-
rpamMma:
for (i = 0; i < 3; i++)
Ellipse (hdc, pts[i].x-4, pts[i].y-4, pts[i].x+4, pts[i].y+4);
OcranpHBIE COOOIICHHSI B 3TOH MporpamMMme 00padaTHIBAIOTCS CTAaHIAPTHBIM 00pa3oM,

HY>KHO TOJIbKO HE 3a0BITh OCBOOOIMTH KOHTEKCT B MaMSTH memDC U IEPO hPen IIPH 3a-
BEPIICHNH paOdOTHI B COOOIIEHNH WM DESTROY.

PyHKUuma MaskBlt()

Taxum sxe HOBOBBemeHneM B Windows NT crama (QyHKIMS MaskBlt (), TIO3BOJISIOIIAS
MaCKHUpPOBAaThb OJTHO I/1306pa)KCHI/Ie ApYyTrum:
BOOL WINAPI MaskBlt (HDC hdcDest, int nXDest, int nYDest, int nWidth,

int nHeight, HDC hdcSrc, int nXSrc, int n¥Src,

HBITMAP hbmMask, int xMask, int yMask, DWORD dwRop) ;
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hdcDest — JECKPUITOP KOHTEKCTA YCTPOHCTBA MPUEMHUKA;

nxDest, nYDest — X, Y-KOOpJHWHATA JIEBOTO BEPXHETO yIJla MPUEMHHUKA,;
nWidth, nHeight — IIMPUHA U BBICOTA H300PAKEHHS;

hdcSrc — KOHTEKCT YCTPOMCTBA HCTOYHHUKA H300PaKEeHHS;

nXsrc, nYSrc — X, Y-KOOpJAMHATA JIEBOTO BEPXHETO YIa HCTOYHHKA;
hbmMa sk — JIECKPUIITOP MOHOXPOMHOT'O OUTOBOI'O 00pa3a-MacKH;

xMask, yMask — X, Y-KOOpPJMHATHI JICBOI'O BEPXHETO yIjia MaCKH,

aaoaaoaagaaaa

dwRop — KOJ| paCTPOBOM OIepalvu, aHAIOTUICH (DYHKITUU BitBlt ().

[MonHbIil HAOOP PACTPOBBIX ONMEPAIHid MO3BOJSIET IMONYYUTh Pa3IMdHbIe dPPEKTH ¢ HC-
MIOJIE30BaHMEM MacKupyroliero m3odpaxenus. [IpudeM, B omiinune oT QyHKIMH P1gB1t (),
37ech M300paKeHHe-Macka HaKJIaJbIBACTCSl HAa MCXOIHOE HM300paKeHHE C COOTBETCT-
BYIOIMM 3P PEKTOM, OTIPE/ICTICHHBIM BBIOPAHHOM PacTpoBO OIepaIiei.

TTPUMEYAHUNE

PyHKUMSA MaskBlt () UCMOMb3yeTCcs peako, NMOCKONbKY MpakTudeckn Bce adpekTbl MoryT
ObITb OOCTUIHYTHI B PYHKUMM BitBlt (), K TOMY Xe, B ee peanusauun bbina cpoenaHa
ownbka, n pyHKUUA paboTaeT NpaBuUibHO TOMbKO TOrAa, Korga pasmep Mackv TOYHO COB-
nagaeTt ¢ pa3MepoM M3o0paKeHUs.

B kauecTBe mpmMepa pacCMOTPHUM JOCTaTOYHO TPAAMIMOHHYIO 3ajady (JUCTUHT 4.6
u puc. 4.5): oToOpa3suM B OKHE CHUTrapeTy, a MpH Ha>KaTHX JICBOM KHONKM MBI Iepe-
YepKHEM M300pakeHHE CTAaHIAPTHBIM 3HAKOM (J; IIPH OTITYCKaHUM KHOTIKH M300paskeHre
JOJDKHO BOCCTaHAaBIMBATHCSA. MIMIopTHpyeM JBa M300pak€HHUsI B PECYpC MPHIOKEHHMS
C HICHTU(UKATOPAMHU IDB_SMOKES M IDB_NO.

JNuctur 4.6. Tect Ana yHKUMK MaskBlt ()

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
static int x, y;
static HDC memDC;
static HBITMAP hSmokes, hNo;
static BITMAP bm;
switch (message)
{
case WM CREATE:
hNo = LoadBitmap (hInst, MAKEINTRESOURCE (IDB NO)) ;
hSmokes = LoadBitmap (hInst, MAKEINTRESOURCE (IDB_SMOKES)) ;
GetObject (hSmokes, sizeof (bm), &bm);
hdc = GetDC (hWwnd) ;
memDC = CreateCompatibleDC (hdc) ;
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SelectObject (memDC, hSmokes) ;
ReleaseDC (hWnd, hdc);
break;
case WM SIZE:
x = (LOWORD (lParam) - bm.bmWwidth)/2;
y = (HIWORD (lParam) - bm.bmHeight)/2;
break;
case WM LBUTTONDOWN :
hdc = GetDC (hWnd) ;
MaskB1t (hdc, %, y,bm.bmWidth, bm.bmHeight, memDC, 0, 0, hNo, 0, 0, SRCCOPY) ;
ReleaseDC (hWwnd, hdc);
break;
case WM LBUTTONUP:
InvalidateRect (hWnd, NULL, TRUE) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM_PAINT:
hdc = BeginPaint (hWnd, &ps);
BitBlt (hdc, x, y, bm.bmWidth, bm.bmHeight, memDC, 0, 0, SRCCOPY) ;
EndPaint (hiWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

B okxoHHOI q)yHKIII/II/I OIMUIIEM NEPEMEHHEBIC IICJIOTO TUIIA x, y I XpaHCHUA KOOpAUHAT
BBIBOJ[A U300PaXKECHHUS MO [EHTPY OKHA, KOHTEKCT YCTPONCTBA B MAMSTH memDC, @ TAKKE
JIECKPUITOPBI N300paKEHUsST hSmokes W MAacKH hNo. [lepeMeHHast bm THIa BITMAP HEOOXO-
JIMa JIJIS OTIPEICTICHUS Pa3MEPOB 3arpyKEHHOTO N300paKeHHUS.

HpI/I CO3JaHNHU OKHA B COO6HI€HI/II/I WM CREATE 3arpy3uM U3 pecypca I/I306pa)KeHI/Ie Hn Mac-
Ky, OJIYYAM UX JECKPHUIITOPHL:

hNo = LoadBitmap (hInst, MAKEINTRESOURCE (IDB NO)) ;

hSmokes = LoadBitmap (hInst, MAKEINTRESOURCE (IDB SMOKES) ) ;

[omrygaem nrGOpManmio 06 H300paKeHIH:

GetObject (hSmokes, sizeof (bm), (LPSTR)&bm);
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CoznaeM COBMECTHMBI KOHTEKCT YCTPONCTBA B MAMSITH W BHIOMpaeM JJIsi HETO 3arpy-
YKEHHOE U300paKeHue:

memDC = CreateCompatibleDC (hdc) ;

SelectObject (memDC, hSmokes) ;

B cooOuieHnu WM _SIZE BBIYHCISIEM KOOPIUHATHI AJISl BBIBOJIA H300pasKEHHSL:

(LOWORD (1Param) - bm.bmWidth)/2;
(HIWORD (1Param) - bm.bmHeight)/2;

X

y
OyHKIpen BitBlt () MPOPHCOBBIBAEM N300paKEHNE B COOOIICHUN WM PAINT:

BitBlt (hdc, x, y, bm.bmWidth, bm.bmHeight, memDC, 0, 0, SRCCOPY) ;

A TIpY HaXKaTUH JICBOW KHOTIKM MBIIIN B COOOIEHUH WM LBUTTONDOWN TEpEpUCYEM H30-
OpakeHHe, HAJIOKUB HA HEr0 Macky (cM. puc. 4.5):

MaskB1lt (hdc, %, v, bm.bmWidth, bm.bmHeight, memDC, 0, 0, hNo, 0, 0, SRCCOPY) ;
3n1eck MbI BEIOpAIM PacTpOBYIO ONIEPALIUIO KOITUPOBAHUS.

HpI/I OTITYCKaHUH KHOIIKW MBI BOCCTAHOBUM HCXOIOHOC I/1306pa)K6HI/Ie, NEepCPpUCOBBIBAA
OKHO.

Hl TestMaskBit S [=]
File Help

Puc. 4.5. lemoHcTpauus paboTbl pyHKUMM MaskB1t ()

BpaweHue rpacnyeckoro obpasa

Eme oxaHa GyHKIUS SetWorldTransform(), peanusoBanras B Windows NT, mossomsier
MNpOU3BOAUTHL BpalICHUC I/I306pa)i(eHI/I$I. CTpOFO TOoBOps, (byHKL[I/IH O6CCH€‘{I/IBaCT II0OBO-
pOT HE caMOT0 N300PAKEHMSI, & CHCTEMBI KOOPAMHAT:

BOOL WINAPI SetWorldTransform (HDC hdc, CONST XFORM *lpXform) ;

31ech hdc — KOHTEKCT YCTPOUCTBA, 1pXform — CTPYKTypa, COASpIKAIIas JaHHBIC IS
npeoOpa3oBaHKs KOOPAUHAT.

struct XFORM {FLOAT eM11l, eMl2, eM21, eM22, eDx, eDy;};

dopmyiiel IpeoOpazoBaHUsl KOOPIUHAT HMEIOT CIIeLy IO BUA:

X'

x * eMll + y * eM21 + eDx
y' = x * eMl2 + y * eM22 + eDy
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W3 ananutrdeckol TeOMETPUN HaM U3BECTHHI (POPMYITBI MpeoOpa30oBaHUs KOOPIMHAT:
X" =X + X-cos(¢) — y -sin(¢)
y'= Yo +X-sin(¢) +y-cos(¢)

W3 cpaBHeHUs 3TUX (HOPMYJ CIEIYET, YTO NIEPBHIC YEThIPE MapaMeTpa CTPYKTYPbl — 3TO
KOCHHYCBI I CUHYCBI yTIJIa IOBOPOTA, a ABa ITOCIEAHUX — CIABHUI CHCTEMBI KOOPIHHAT.

Jns nmeMoHcTpanuu paboThl (QYHKIUU SetWorldTransform() HAMHMIIEM HPOrPaMMy
(muctunr 4.7 u puc. 4.6), Tae oTo6pa3uM HEOOINBIIYIO KAPTUHKY U3 bmp-daiina, Hag Ko-
TOpPOW OMECTUM TeKCT. [Tpr KaxI0OM HaXKaTUH Ha JIEBYFO KHOIKY MBIIIH 00ECIEUUM IO~
BOpOT Ha 45°.

I WorldTransform =1 |
File Help

Puc. 4.6. BpaweHne mnpoBbix koopanHaT

NuctuHr 4.7. leMmoHcTpaumsa BpalleHus rpacuyeckoro obpasa

#define _USE_MATH DEFINES
#include <math.h>
TCHAR *text = T("Macsaua");

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static int x, y, cx, cy;
static double angle;
static HDC memBit;
static HBITMAP hBitmap;
static BITMAP bm;
static XFORM xf;
switch (message)
{
case WM CREATE:
hBitmap = (HBITMAP)LoadImage (NULL, T ("masl.bmp"), IMAGE BITMAP, O,
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0, LR LOADFROMFILE | LR CREATEDIBSECTION) ;
GetObject (hBitmap, sizeof (bm), &bm);
hdc = GetDC (hWwnd) ;
memBit = CreateCompatibleDC (hdc) ;
SelectObject (memBit, hBitmap) ;
ReleaseDC (hWnd, hdc);
break;
case WM SIZE:

cx = LOWORD (lParam)/2; //KoopmviHaTH LEHTpa OKHAa

cy = HIWORD (1lParam)/2;

xf.eDx = cx; //Touka OymeT ABJIATHCHS M HOBBM HaUYaJIOM
xf.eDy = cy; //xoopmvHaT mid rpabnueckux QyHKLIVIA

x = - bm.bmWidth/2;

y = - bm.bmHeight/2;

break;

case WM _LBUTTONDOWN: angle += M PI*45.0/180.0;
InvalidateRect (hWnd, NULL, TRUE) ;
break;
case WM _PAINT:
xf.eM22 = xf.eM11l = cos(angle);
xf.eMl2 = - (xf.eM21 = sin(angle));
hdc = BeginPaint (hWnd, &ps);
SetGraphicsMode (hdc, GM ADVANCED) ;
SetWorldTransform(hdc, &xf);
TextOut (hdc, x+35, y-20, text, tcsclen(text));
BitBlt (hdc, x, y, bm.bmWidth, bm.bmHeight, memBit, 0, 0, SRCCOPY);
EndPaint (hWnd, &ps);
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Kapruaky 3arpyxaem ¢yHKIHEH LoadImage () U3 (haiiyia masl.bmp Ipu 00paboTKe cooOriie-
HUSI O CO3J]aHUM OKHA WM CREATE. 3/IeCh € CO37[aéM KOHTEKCT B MaMSTH, COBMECTHUMBI
C KOHTEKCTOM YCTPOMCTBA BBIBO/IA, TAK JKe, KaK MBI JICTIAIN B MPEABIIYIIHX 3a/1a4aX.



Pacmpoesasi epachuka 183

B coo0mennn wM SIZE ompeaenseM pa3Mepbl OKHAa M 3alloJHSAEM TIONIS eDx M eDy
CTPYKTYPBI XFORM. Oma mouka 6ydem Ha4aiom HOB0U CUCTNeMbl KOOPOUHAM.

[Ipu o6paboTke cooOmeHUs WM LBUTTONDOWN YBEIHMYUM YTOJI IOBOPOTA CUCTEMBI KOOP-
IUHAT angle HA 45° W MHUNUMPYEM TNEPEPUCOBKY OKHa (QPYHKIHEH InvalidateRect ().
[Tockonpky nepeMeHHast angle — CTaTHYECKasl, Ha4YaJbHOE 3HaueHue yriua 0°.

B cooOmieHun WM PAINT oOmpezessieM OCTallbHBIE MOJISt CTPYKTYPBI XFORM (OHHU ompene-
JeHbl B OMOMMOTEeKe Kak FLOAT) . Jlamee momy4aeM KOHTEKCT yCTPOWCTBA BBIBOJA, 0Oec-
eYynuBacM IMOBOPOT CHUCTECMbI KOOpAMHAT (I)YHKHI/Ief/'I SetWorldTransform(), BBIBOJAUM
TEKCT ¥ TpaduKy, yIUTHIBAs, YTO HAYAIO KOOPMHAT Ce9Yac HaXOIUTCS B IICHTPE OKHA.

TTPUMEYAHUE

®YHKUMSA peanusoBaHa TOMbKO ANs onepauuoHHon cucteMbl Windows NT 1 Bbilwe v paGo-
TaeT TOMbKO MPU BKMOYEHHOM pexuMe GM ADVANCED (MPOABWMHYTbIA rpaduyeckuii pe-
KUM), MOSTOMY NpeaBapuUTeNbHO HYXXHO Bbl3BaTb (PYHKUMIO SetGraphicsMode (hdc,
GM_ADVANCED).

BupTtyanbHoe OKHO

HepeuKo BO3HUKAKOT CUTyalluHu, KOrJa OOHOBJIEHHE OKHA JIMOO Tpe6yeT OOJBIINX BEI-
YUCJICHUH, TUOO K€ MPOCTO HEBO3MOXKHO TPAJAMIIMOHHBIMU criocobaMu. B aTom ciyuae
HUCMOJIB3YKOT TaK HAa3bIBACMBbIC "eupmyaﬂbele oKkHa". I/IZ[GH 3aKJIr04acTCa B TOM, 4YTO
B IIaMsTH CO3JaC€TCA KOHTCKCT, COBMECTUMEIN C KOHTEKCTOM OKHAa, KyJia 1 OTIIPaBJIACTCA
BE€CH BBIBO/. Korz[a Xe HeO6XOI[I/IMO OOHOBUTH OKHO, COACPKNUMOC BUPTYAJIbHOT'O OKHaA
KOITUPYETCSI B OKHO BbIBOJA (DYHKIIMEH BitBlt ().
Peanm3zamnus 3Tol METOAMKH MOXO0Ka HA Ty, YTO MBI HCIIOJIb30BAIM MPHU OTOOpakeHUHU
pPacTpoBOTO I/I306pa)i(eHI/I$I, TOJBKO BMECTO T'OTOBOM KapTUHKW MbI IIOMCIIAEM B KOHTCKCT
maMATU paCTpOBOC I/I306pa)KeHI/Ie 3aJaHHOI'0 pasMepa, COBMECTUMOE C KOHTEKCTOM YCT-
pO¥CTBa, KOTOPOE CO3/1aeTCs PYHKIUEH CreateCompatibleBitmap () :
HBITMAP WINAPI CreateCompatibleBitmap (HDC hdc, int width, int height);
Jliis peanmuzanuu 3TOM 3a1a4n MOHAO0UTCS ellle o Ha PYHKIUSA PatB1t ():
BOOL WINAPI PatBlt (HDC hdc, int x, int y, int width, int height,

DWORD dwRaster) ;
KOTOpas1 3aKpalnBacT MpAMOYTOJIbHYTO 001acTh ¢ KOOpAHMHATaMH (x,y), HJHpHHOﬁ width
1 BBICOTOM height, HCIIOJIB3YS TEKYILIYIO KHUCTh U PACTPOBYIO ONIEPALMIO dwRaster:
O PATCOPY — 00JIACTP 3aIOJHSIETCS TEKYIIEH KUCTHIO;

O PATINVERT — jorudeckas onepanwus "Hckmouarormee MJIN" (XOR) mist BeTa Kuctu
1 001aCcTH 3aMOJTHEHUS;

O DSTINVERT — HWHBCPTHUPOBAHUC [IBETA obmactu 3aIllOJIHCHU A,
J BLACKNESS — 00JaCThb 3aIIOJIHSICTCS YCPHBIM LIBETOM,
O WHITENESS — 00JaCTh 3al0JIHICTCS OEIbIM OBCTOM.

PaccmoTpuM B KkadecTBe mpuMepa 3ajady O 3alOJHEHHM OKHa 'CilydallHBIMH" NpsAMO-
yroiapHuKaMu "ciydaiiHoro” ke 1mera (puc. 4.7, muctudr 4.8). OueBHIHO, YTO IS TIe-
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PEPHUCOBKH TAKOTO OKHa ObLITO OB HEOOXOANMO TIOBTOPUTH BECH BHIBOJ] C CAMOTO Hadasa,
a B ciiyyae "ciiyyaifHOro" pacIioyioKeHUs 0ObEKTOB B OKHE PEIICHHE 3a/1a4l CTAHOBUTCS
BecbMa NpoOsieMaTHyHbIM. [103TOMy MBI HampaBHM BeCh BBIBOA B KOHTEKCT IaMSTH,
a Juist oTOOpakeHHs B OKHE OyJ1eM OCYIIECTBIATH KOMMPOBAHNE N300PaKCHUS U3 TIAMSITH.

H VirtualWindows
File Help

[ E3

Puc. 4.7. Cny4yaiHble NpsMOYronbHUKM

Nuctur 4.8. [lemoHcTpaumsa paboTbl BUPTyaribHOro OKHa

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{

PAINTSTRUCT ps;

HDC hdc;

int r, g, b, maxX, maxy¥;

static int sx, sy;

static HDC memBit;

HBRUSH hBrush;

RECT rt;

HBITMAP hBitmap;

SYSTEMTIME tm;

switch (message)

{

case WM CREATE:
SetTimer (hWnd, 1, 100, NULL);
maxX = GetSystemMetrics(SM_CXSCREEN);
maxyY = GetSystemMetrics(SM_CYSCREEN);
hdc = GetDC (hWnd) ;
memBit = CreateCompatibleDC (hdc) ;
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hBitmap = CreateCompatibleBitmap (hdc, maxX, maxyY);
SelectObject (memBit, hBitmap) ;
PatBlt (memBit, 0, 0, maxX, maxY, WHITENESS);
ReleaseDC (hWnd, hdc);
GetSystemTime (&tm) ;
srand (tm.wMilliseconds) ;
break;
case WM SIZE:
sSX LOWORD (1Param) ;
sy = HIWORD (1lParam) ;

break;
case WM TIMER:

rt.right = (rt.left = rand()*sx/RAND MAX) + rand()*sx/RAND MAX/2;

rt.top = (rt.bottom = rand()*sy/RAND MAX) - rand()*sy/RAND MAX/2;
) *255/RAND_MAX;
g = rand() *255/RAND MAX;
b = rand() *255/RAND MAX;
hBrush = CreateSolidBrush (RGB(r,qg,b));
FillRect (memBit, &rt, hBrush);
DeleteObject (hBrush) ;
InvalidateRect (hWnd, NULL, O);

r = rand(

break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps):;
BitBlt (hdc, 0, 0, sx, sy, memBit, 0, 0, SRCCOPY);
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteObject (memBit) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
return 0;
}
3anoxHeHne OKHa OyZeM OCYIIECTBIATH MpHu 00paboTKe cooOIeHn TaiiMepa, KOTOPHIi
co3gaaum B COO6H1€HI/II/I WM CREATE!:
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SetTimer (hWnd, 1, 100, NULL);

31ech Ke OmpeaeNuM MaKCHUMajbHBINA pa3Mep OKHA, BBIUMCISIS TOPU3OHTAIBHBIN U Bep-
THUKAJIBHBINA pa3Mep 3KpaHa B MUKCENAX:

maxX = GetSystemMetrics (SM_CXSCREEN) ;

maxY¥ = GetSystemMetrics (SM _CYSCREEN) ;

Takoit pasmep obecrednT HEOOXOAMMBIN 00BEM MaMSTH TPH '"paclaxuBaHUH OKHA" Ha
BEChb IKpaH.

TMPUMEYAHNE

Ha camom [fene Mbl 3aaeM HECKOMbKO GOomblunii pasmep, MOCKOMbKY KMMEHTCKas YacTb
okHa Gy[eT MeHbLUe Ha pa3mep Gopatopa, 3aronoBka OkHa U CTPOKM MEHIO.

Tenepb, onpeneauB KOHTEKCT YCTPOMCTBA BbIBOAA hdc, CO3JaJJUM COBMECTHUMBIA KOH-
TEKCT B HaMITH memBit:

memBit = CreateCompatibleDC (hdc) ;

CO3,Z[3.,Z[I/IM H306pa)K6HI/Ie B IIaMATU 3aJaHHOT'O pa3sMepa:

hBitmap = CreateCompatibleBitmap (hdc, maxX, maxyY);

ITocie yero BI)I6I/IpaGM 9TO I/I306pa)KeHI/Ie JJIA KOHTCKCTA IIaMATH:

SelectObject (memBit, hBitmap) ;

" 3aKpalinBacM 001acTh 0€10i KUCTBIO:

PatBlt (memBit, 0, 0, maxX, maxY, WHITENESS) ;

3,[[6CL JKE€ 3a4acM CTAapTOBYHO TOUKY I'CHCpAllUN cnyqaﬁHHx YUHUCCII, UCTIOJIb3YS B KAaUCCT-
BC aprymeHra (1)}/HKIII/II/I srand () CHCTEMHOE€ BpEMsl, ITOJTYIYCHHOC 06pa1ueHI/IeM K (1)yHK-
IIUU GetSystemTime ().

VOID WINAPI GetSystemTime (LPSYSTEMTIME lpSystemTime) ;

B coobuiennu wM_SIZE MOJIYYHUM pa3Mepbl KIUEHTCKOW 00IacTH (sx, sy) .

BbIBO/I B KOHTEKCT maMsATH OyJleM OCYIIECTBIIATh B COOOIICHUN WM TIMER, TJI€ KOOPIH-
HaTbhl BBIBOAWMOI'O MpPsIMOYIOJbHHUKA rt, a TaKXKeE €ro LBET RGB (r,g,b) ONPEIACIICHBI
CJ'Iy‘-IaﬁHLIM 06pa30M. OHpe,[leJ'[I/IB KHUCTb COOTBCTCTBYIOIIICTO LIBETA:

hBrush = CreateSolidBrush (RGB(r,qg,b));

3aKpacuM MPSIMOYTOJIbHUK:

FillRect (memBit, &rt, hBrush);

IIOCJIE Yero KHCTh YHUYTOXKAaeM, a0kl He "MYyCOPHUTH B MaMsATH":

DeleteObject (hBrush) ;

" IE€PEPUCOBLIBAEM OKHO, 00BABIISISI €T0 HGI[CFICTBHTCHBHLIMI

InvalidateRect (hWnd, NULL, O);

TTPUMEYAHUNE

3necb ropasno aeKTMBHEE UCMONb30BaTh ANS 3aKpalLuMBaHUSA NMPSIMOYrofbHUKA (OYHKLMIO
FillRect (), MOCKOMbKY HET HEOOXOAMMOCTM YCTaHABNMBATL KACTb B KAYECTBE TEKYLLEN.
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Her cmpicna nepeprcoBbIBaTh POH OKHA, TOITOMY MOCIECAHUI MapameTp (YHKIHUH PaBeH 0
U B COOOIICHNH WM_PAINT IPOCTO KOMHUPYEM H300pakeHNe 13 KOHTEKCTa MaMATH B OKHO:

BitBlt (hdc, 0, 0, cx, cy, memBit, 0, 0, SRCCOPY);

MeTtadhannsbl

Ecnu B bmp-gaiinax u300pakeHust XpaHATCsl B BUIE OUTOBBIX 00pa3oB, TO MeTadaiiibl
coJiepKaT HabOp MHCTPYKIHUH MO MOCTPOSHHUIO M300pa)KeHHUs, TOUHEe, B HUX 3aIliChIBa-
€TCs TIOCJIEIOBAaTeNFHOCTh BEI30BOB rpaduueckux ¢pyHkumuid. [losTomy mis m3obpaxke-
HUsA, BOCIIPOU3BOANMOI0 U3 MeTa(I)af/'UIa, A3MEHEHNE MacluTaba He IMPUBOAUT K IIOTEPEC
Ka4ecTBa, MOCKOJIBbKY N300pakeHHEe CTPOUTCS KaXKIbI pa3 3aHOBO B HOBOM CHCTEME KO-
opauHat. bonbmyto yacte rpadudeckux GYHKIUH MOKHO UCIIOJIL30BaTh B MeTadaiinax,
U, Ka3aJoch Obl, OHM OTHOCSTCS CKOpee K BEKTOPHOW rpaduke, 0JHAKO BO3ZMOXHO HC-
MOJIb30BaHUE M PACTPOBBIX H300paKeHUH, MpaBla, ¢ HEKOTOPHIMH OroBopkamu. Pac-
CMOTPHM BHayYayie MPOCTEHINE BapUaHTHI IOCTPOCHHS MeTadaiiioB, a 3aTeM nepeinem
K UX paCIlIupCHUAM.

s co3nanus MeTadaitia HE0OX0AMMO BhI3BaTh DYHKIUIO CreateMetaFile ()

HDC WINAPI CreateMetaFileW (LPCWSTR lpszFile);

C OJIHUM TMApaMeTpOM lpszFile — 3T0 uMsl (aitna ¢ pacumpenuem wmf (Windows Me-
tafile). Eciu BMecTo MMeHH 3a1aTh NULL, (haiiJl CO3aeTCs B MAMSITH.

BosBpamiaemMbiM 3HaueHHEM (YHKLIWH SBIACTCS KOHTEKCT YCTPOWCTBA, KyAa W Halpas-
JsieTCs BBIBOJ rpaduyeckux QyHkuuid. B 3Tom ciydae n3o0pakeHHE B OKHO HE BBIBO-
IUTCS, a ocieioBaTenbHOCTh oopamienuii k GDI-dynkumsam 3anuceiBaercs: B MeTadaiii.
[To 3aBeprieHuy 3amMcy HEOOXOJIUMO 3aKpbITh MeTadain obOpameHueM K (QyHKIHMH
CloseMetaFile():

HMETAFILE WINAPI CloseMetaFile (HDC hdc);

Bosppaniaembim 3HaueHHeM OyneT neckpunTop Meradaiina, KOTOPBIA HCIONIB3YETCs
B QYHKITMH PlayMetaFile () IJIS €T0 "npoucpvieanus’.

BOOL WINAPI PlayMetaFile (HDC hdc, HMETAFILE hmf) ;

PaccmoTpum nipoctoit npumep noctpoeHus rpaduka B Buje Meradaiiia B IaMATH U €ro
THpaXUpPOBaHKE B OKHE (JUCTHHT 4.9 1 puc. 4.8).

H Metafile |_ (O] x| I

File Help

¥k k%%
PR % k¥
PR R R ¥
%R ¥
¥R %R ¥

Puc. 4.8. MNocTpoeHune n3obpaxeHns u3 metadanna



188 aea 4

Nucturr 4.9. Co3paHune meTadhanna B namaTn

#define USE MATH DEFINES
#include <math.h>

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc, hdcMetafile;
static HMETAFILE hmf;
static int sx, sy;
int x, y;
double angle;
switch (message)
{
case WM CREATE:
hdcMetafile = CreateMetaFile (NULL) ;
for (x = y = 50, angle = 0.0; angle < 2*M PI; angle += 0.1)
{
MoveToEx (hdcMetafile, x, y, NULL);
x = int (50.0*cos (angle) *sin (angle*4.0) +50.5) ;
y = int (50.0*sin(angle) *sin(angle*4.0)+50.5);
LineTo (hdcMetafile, x, vy);
}
hmf = CloseMetaFile (hdcMetafile);
break;
case WM SIZE:
sx = LOWORD (1lParam) ;
sy HIWORD (1Param) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;

default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
SetMapMode (hdc, MM ANISOTROPIC) ;
SetWindowExtEx (hdc, 1000, 1000, NULL);
SetViewportExtEx (hdc, sx, sy, NULL);
for(x = 0; x < 5; x++)
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for(y = 0; y < 5; y++)
{
SetWindowOrgEx (hdc, -200 * x, -200 * y, NULL);
PlayMetaFile (hdc, hmf);
}
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteMetaFile (hmf) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Jiist mocTpoeHHs TeOMETPUIECKO GUrypbl HaM OHAIOOUTCS MaTeMaTnieckas OuoIHo-
Teka math.h. [Ipu 00paboTke cOOOIIEHNS WM CREATE CO3MaauM MeTadaiiil B aMsITH:

hdcMeta = CreateMetaFile (NULL) ;

B mukne for mo yray angle OT 0.0 A0 2*M PI € IIAroM 0.1 HOCTpouM (GUrypy pas-
mepoMm 100x100 noruyeckux €IUHMII JOMAHOW JMHHUEH, HCTIONb3Yys B Ka4eCTBE yCTPOM-
CTBa BBIBOAA KOHTEKCT CO3AaHHOI0 MeTadaiina hdcMeta.

[Tocne gyero 3akpoem MeTadaiii 1 HOIYYUM €ro AECKPHUIITOP:

hmf = CloseMetaFile (hdcMeta) ;

B cooOuiennu WwM_SIZE THOIXYYMM KIMEHTCKHE pa3Mephl OKHA sx, sy.

A nipu 00paboTKe cOOOILIEHNs WM _PAINT, IIOJIYYUB KOHTEKCT YCTPOMCTBA hdc, yCTAHOBUM
PEXUM MM ANISOTROPIC M JIOTHYECKHE Pa3MEphl OKHA:

SetWindowExtEx (hdc, 1000, 1000, NULL);

duzudeckre pa3Mepbl 00JIaCTH BHIBO/IA YCTAHOBHM I10 pa3Mepy OKHa:
SetViewportExtEx (hdc, sx, sy, NULL);

Teneps 11 BBIBOA M300paKEHHS B BUAE TaOIUIIBI pa3MEPOM 5x5 OpraHU3yeM TBOMHOM
LUK, TA€ Ha KaKIOM miare OyleM MEHSTh Hadalo KOOpIMHAT, yKa3blBas Ha JIEBBIH
BEPXHHH YTOJI MPSMOYTOJIbHOM obnactu pazmMepom 200x200 (31eck HYKHO 3a/laBaTh OT-
pHLaTeIbHBIE KOOPAMHATHI), U BRIBOAUTH N300paKeHHE B 3Ty 00J7acTh, npouzpuvléas Me-
tadaitn GyHKIHEH PlayMetaFile ()

SetWindowOrgEx (hdc, -200 * x, -200 * y, NULL);

PlayMetaFile (hdc, hmf);

Takum 00pa3oM, MBI TIOJTYYHUM B OKHE 25 H300pakeHUH, XpaHIIIHUXCs B MeTadaiie.

OctaeTcs TONBKO MPH 3aKPBITHH OKHA WM _DESTROY OCBOOOJMTH PECYPCHI, 3aHUMAaeMbIe
MCT&@&ﬁHOMZDeleteMetaFile(hmfﬂ

BOOL WINAPI DeleteMetaFile (HMETAFILE hmf) ;
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Co3paHune guckosoro canna

Kpome sToro mmMeercsi BO3MOXKHOCTh COXPaHWUTh MeTadaiim B BHIE AMCKOBOTO (aiina,
KOTOPBI MOKET OBITH IPOCMOTPEH B TpauueckoM peaaktope. s qeMoHcTpaun SToi
BO3MOXXHOCTH BHECEM HEKOTOPBIC U3MEHEHHUS B TUCTUHT 4.9.

[Ipu cozpanuu meradaiina Ha IUCKE MBI TOJDKHBI yKa3aTh €ro UMs:

hdcMetafile = CreateMetaFile( T ("graph.wmf"));

Tenepp HET HEOOXOAWMOCTH 3allOMHHATH NECKPUNTOp MeTadaiina hmf TpH €ro 3a-
KPBITUU:

CloseMetaFile (hdcMetafile) ;

B cooOuiennu wM_PAINT oOpaieHreM K QYHKIUH GetMetaFile ():

HMETAFILE WINAPI GetMetaFileW (LPCWSTR lpName) ;

MOJY4UM JIECKpUnTop MeTadaiina:

hmf = GetMetaFile( T ("graph.wmf"));

®DyHKIHMA UMEET OJMH MapaMeTp — uMs MeTadaiiia (¢daiin co3maeM B TEKyIIeH Harke
U YUTaeM TAKKE U3 TEKYIICH MarKH).

[lepen BeIXOMOM M3 00pabOTUMKA COOOIIEHUS WM PAINT HEOOXOIUMO OCBOOOIUTH pe-
CYPCBHI, 3aHAThIC MeTadaiaoM:
DeleteMetaFile (hmf) ;

PesynbTaToM BBIMONHEHHS 3TOM MPOTPaMMBbI OYAET Ta K€ KapTUHKA, YTO MBI TOITYYHIIH
B IpeapLayLeM npumMepe (cM. puc. 4.8), ogHako 31ech MeTadaiiil COXpaHUTCS Ha JUCKeE.

PactpoBoe nsobpaxeHune B metacanne

XOTS 3TO W HE MPUBETCTBYETCS MO MPUIMHE PACTOUUTEIHHOTO PACXOJIOBAHMS MAMSTH,
PaccMOTpPHM BO3MOXKHOCTH 3allMCH PAacTPOBOTO m300pakeHus B meradaiin. s storo
MTOCTPOUM HOBBIA TipuMep (ucTuHT 4.10), rae cantaeM KapTHHKY U3 pecypca IPIIoKe-
HUS, IOMECTHM €€ B MeTaaiin maMaTH, a 3aTeM npouspaem JUIis BEIBOJIA B OKHO.

TTPUMEYAHUE

PactpoBoe nsobpaxeHne MOXHO NOMECTUTb TONbKO B MeTadann namsatu. [Ins BeiBoaa ero
B OMCKOBLIN (hann notpebyeTca cdopMaT pacwupeHHo20 Memadbalisia, KOTOpbIA Mbl pac-
CMOTpUM fanee.

Nnuctnirr 4.10. Co3paHme MeTadhanna B namMmATU ANA pacTPOBOro n3obpaxeHus

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM l1Pa-
ram)

{
PAINTSTRUCT ps;
HDC hdc, hdcMeta, memBit;
static HMETAFILE hmf;
HBITMAP hBitmap;
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BITMAP bm;
switch (message)
{
case WM CREATE:
hdcMeta = CreateMetaFile (NULL) ;
hBitmap = LoadBitmap (hInst, MAKEINTRESOURCE (IDB MOUSE) ) ;
GetObject (hBitmap, sizeof (bm), &bm);
hdc = GetDC (hWwnd) ;
memBit = CreateCompatibleDC (hdc) ;
ReleaseDC (hiWwnd, hdc);
SelectObject (memBit, hBitmap) ;
BitBlt (hdcMeta, 0, 0, bm.bmWidth, bm.bmHeight, memBit, 0,0, SRCCOPY) ;
hmf = CloseMetaFile (hdcMeta) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM PAINT:
hdc = BeginPaint (hWnd, &ps);
PlayMetaFile (hdc, hmf);
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteMetaFile (hmf) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

[Ipu co3naHvn OKHA B COOOLICHWU WM CREATE TIOJYYMM JIECKPHIITOpP MeTadaiina B Ia-

MATH:

hdcMeta = CreateMetaFile (NULL) ;

3arpy3uM u3o0pakeHHe M3 pecypca NMPUIOKEHHUS (A1 3TOr0 UMIOPTUPYEM KapTHHKY

B BHIe bmp-daiina Ha sTane pa3pabOTKH) U MOJTYYUM €€ Pa3Mephi:

hBitmap = LoadBitmap (hInst, MAKEINTRESOURCE (IDB MOUSE)) ;
GetObject (hBitmap, sizeof (bm), &bm);
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Co3maguM COBMECTUMBINA KOHTEKCT B AMSATH:

memBit = CreateCompatibleDC (hdc) ;

Bri6epem n3o0paskeHue 1715 3TOr0 KOHTEKCTa

SelectObject (memBit, hBitmap) ;

Y BhIBEJIEM TOJTY4YCHHOE H300paXkeHne B MeTadaiin:

BitBlt (hdcMeta, 0, 0, bm.bmWidth, bm.bmHeight, memBit, 0,0, SRCCOPY) ;
[Ipu 3axpeITHH MeTadaiina MoIyduM eTo JECKPHUIITOP:

hmf = CloseMetaFile (hdcMeta) ;

Ilockonbky meckpunrop Meradaiia hmf ONpelesieH B CTATUYECKOW MEPEeMEHHOM, MBI
MOXEM UCIIOJIb30BaTh €r0 B COOOLIEHUN WM _PAINT Ul HPOUSPLIGAHUSL.

PlayMetaFile (hdc, hmf);
PesynbTar paboThl IPUIIOKEHHS TTOTYYHM Kak ToKazaHo Ha puc. 4.9.

Wl Metafile3 9= B3

File Help

o

Puc. 4.9. BbiBoa pacTpoBoro nsobpaxeHus n3 metadarina

PacwupeHHble meTadaunnbl

Mertadaiinbl, paccMOTpeHHBIE paHee, MPEACTABISIOT ycTapeBLIMKA (opMaT XpaHEHHS
N300paKeHHH, TIOCKOIBKY UMEIOT HEKOTOPBIE TIPOOIIeMBI ITPU UX Bochpon3BeneHn. OHM
HEe XpaHAT uHPOpMaLUHU O rpaUIecKOM pPeKUMe, TIOATOMY pazMephl H300paKeHUsI MO-
TYT ONPENENAThCS HEOJHO3HAYHO, a TaKkKe HE TO3BOJISIIOT XPaHUTh PacTpoBoe M300pa-
JKEHHE.

Jlns ycTpaHEHHs] OTMEUEHHBIX HEIOCTATKOB OBbLI pa3paboTaH (opMmaT paciuupennozo
memagpatina (pacmimpenne nMeHn ¢aitna — emf).

Ha mpumepe BbiBoJia rpaduka QyHKIMK MOCMOTPHM, KaK MOXKHO pealii30BaTh Moj00-
HYIO 3aJlauy, UCIIONb3ys PACIIMPEHHBIH MeTadaii.

31ech UCHONB3YEeTCs HOBBIM HA0Op (QYHKIIHIA:
1. Cosznanme pacuupeHHoro Meradaiina, QyHKIUs CreateEnhMetaFile ().

HDC WINAPI CreateEnhMetaFileW (HDC hdcRef, LPCWTSTR lpFilename,
CONST RECT* 1lpRect, LPCWTSTR lpDescription);

® hdcRef — ommcaTeNb KOHTEKCTa YCTpoucTBa, ecnu NULL, GDI Geper aty meTpu-
4YeCKyI0 MH()OPMAIMIO U3 KOHTEKCTa yCTPOICTBA ANCILIES;

® 1pFilename — WMA (paitia, eciu NULL, MeTadaisr co3qaeTcs B IaMsTH;
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e 1pRect — ajIpec CTPYKTYpHI RECT, ONHCHIBAIOIIEH pa3Mephl MeTadaiina, ecian NULL,
GDI cama onpenenut pa3mepsl;

e lpDescription — TEKCTOBas CTPOKa, OMHUCHIBAIOIIAs MeTaailsl, COCTOUT U3 IBYX
yacreil. [lepBas yacTe — UM IPUIIOKEHHUS, 3aKAHUYMBAECTCSL CUMBOJIOM '\0', BTO-
pasg 4acTb — UMs BHU3yalbHOrO 00pa3a, Talkke 3aKaHYMBAIOIEeCs CHMBOJIOM
'"\0'. Hanpumep: "Demo\0Mouse\0". Eciu BMecTo mapamerpa 3agaH NULL, 3aro-
JIOBOK OyJIeT IOCTPOEH MO YMOJIYaHHIO.

Bo3Bparaemoe 3HaueHHUE — JIECKPUNTOP KOHTEKCTa YCTPOMCTBA MeTadaiia.

2. 3akpbITHE paclIMpeHHOro MeTadaiina, PyHKIHS CloseEnhMetaFile ().

HENHMETAFILE WINAPI CloseEnhMetaFile (HDC hdcEMF) ;

OyHKIMS TPUHUMAET KOHTEKCT MeTadaiisia ¥ BO3BpaIIaeT ero ASCKPUITOP, KOTOPBIN
MOJKET UCIOJIB30BaThCA JIsl npoucpbisanusa Metadaiina.

[IpourpeiBanue pacmupeHHoro Meradaiina, QyHKIUS PlayEnhMetaFile ().

BOOL WINAPI PlayEnhMetaFile (HDC hdc, HENHMETAFILE hemf, CONST RECT

*1pRect) ;

r7ie hdc — KOHTEKCT yCTPOMCTBA BBIBOJIA, hemf — JECKPHUIITOP MeTadaiina, 1pRect —
aJIpec CTPYKTYpbl THUIMA RECT, ONPEAEISIONIeH NpsIMOYTOJIbHUK Jid BhIBOAa. MeTta-
(haiin mpu BBEIBOJIE TIOJICTPANUBAETCS IO pa3Mep MPUHUMAIOIIETO IPSIMOYTOIbHHKA.

OcBoOoxIeHHE PeCYypPCOB MaMsATH MeTadaiina, GyHKIUS DeleteEnhMetaFile ().

BOOL WINAPI DeleteEnhMetaFile (HENHMETAFILE hemf) ;

hemf — JecKpunTop MeTadaiina Ha mucke. OYHKIUS OCBOOOXKIAET PECYpChI, 3aHs-
ThIe MeTadailioM B aMATH, MPUIEM OCBOOOXKIAIOTCS TOJBKO PECYpChl B MaMSTH —
JIUCKOBBIN (haitn coxpaHnsercs. Bo3Bpaliaercss HeHylIeBOe 3HAYCHHE TIPU YCIEITHOM
pe3yiabTaTe paboTHI.

B kxauectBe mpumMepa npuBeaeM ko (iucTuHT 4.11) oKoHHOM (PYyHKIMK C MCTIOIB30BaHU-
€M paclIMpeHHOro MeTadaiina s 3a1a41, pACCMOTPEHHOM B JIucTHHTE 4.9.

JNucturr 4.11. PaclwumpeHHbIn meTacdann B namMaTtu

#define _USE_MATH DEFINES
#include <math.h>

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

PAINTSTRUCT ps;

HDC hdc, hdcEMF;

RECT rt;

static HENHMETAFILE hmf;
static int sx, sy;

int x, y;

double angle;

switch (message)
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{
case WM _CREATE:
hdcEMF = CreateEnhMetaFile (NULL, NULL, NULL, NULL);
for (x = y = 50, angle = 0.0; angle < 2*M PI; angle += 0.1)
{
MoveToEx (hdcEMF, x, y, NULL);
x = int (50.0*cos (angle) *sin (angle*4.0)+50.5) ;
y = int (50.0*sin (angle) *sin (angle*4.0)+50.5) ;
LineTo (hdcEMF, x, Vy);
}
hmf = CloseEnhMetaFile (hdcEMF) ;
break;
case WM SIZE:
sx = LOWORD (1Param) ;
HIWORD (1Param) ;

sy
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
for(rt.left = 0; rt.left < sx; rt.left += sx/b)
for(rt.top = 0; rt.top < sy; rt.top += sy/5)
{
rt.right = rt.left + sx/5;
rt.bottom = rt.top + sy/5;
PlayEnhMetaFile (hdc, hmf, &rt);
}
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteEnhMetaFile (hmf) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWwnd, message, wParam, lParam);
}

return 0;
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B coo0miennn WM CREATE co3gaeM MeTadaiin:
hdcEMF = CreateEnhMetaFile (NULL, NULL, NULL, NULL);
Bce mapamerps! (yHKIMH 3a1aiM PaBHBIMA HYJII0 — 3TO O3HA4aeT, 9YTO METPHUYECKas
uHpopMaIus OyJeT B3ATa U3 TCKYUIMX YCTAHOBOK BHJICOCHCTEMBI, (baiin OydeT co3maH
B IMaMsTH, pa3Mepsl MeTadaiina onpeaeeHbl aBTOMAaTHYECKH, a €r0 ONKMCAaHUE IOCTPOCHO
[0 YMOJIYaHHUIO.
[pu 3akpeiTin MeTadaiina
hmf = CloseEnhMetaFile (hdcEMF) ;
OyJeT MOJIY4YEH €ro JCCKPUITOP hmf, KOTOPBIA OMPE/CNICH KaK CTaTUYeCKas epeMeHHas
TUTIA HENHMETAFILE, IIO3TOMY MOXET HUCIOJIE30BATHCS B COOOIEHUHU WM PAINT IIPH HPO-
uepvleanuy Metadaiiia B IpsIMOYTOJIbHOM 00J1aCTH, ONPEACICHHON ePEMEHHOMN rt !
PlayEnhMetaFile (hdc, hmf, &rt);
st THpakupoBaHUS N300paKEHUS, TaK )K€, KaK M B JIUCTHHTE 4.9, opranuzyeM JBONHOM
LIUKJI, HO B KAYECTBE NEPEMEHHBIX UCIOIb3YEM MOJIA CTPYKTYPhI RECT:
for(rt.left = 0; rt.left < sx; rt.left += sx/5)

for(rt.top = 0; rt.top < sy; rt.top += sy/5)

{

}
B 1uksie Mbl co3maauM TaOiIMIly pasMepoM S5x5 U3 MPSMOYTrOJIbHUKOB B KJIMEHTCKON 00-
JIACTH OKHA, OTPEJIEIISS MOJIS left U top CTPYKTYPBI RECT Kak (X, Y)-KOOPAUHATHI JIEBOT'O
BEpXHero yria oonactu BeIBOJA. [10Mst right W bottom BBIYHUCISIEM B IHKIIE, JTOOABISS
Ha KaXXJIOM IlIare 1/5 IUPUHBI U BEICOTH OKHA BBIBOJIA:
rt.right = rt.left + sx/5;
rt.bottom = rt.top + sy/5;
OcTaibHOM k€ TEKCT MPOrpaMMBbl HE OTIIMYAETCS OT PACCMOTPEHHOTrO B nucTuHre 4.9, 32
HCKJIIOYCHHEM TOTO0, YTO PECYpPChl MeTadaiiia Mbl 0CBOOO UM (yHKIIHEH
DeleteEnhMetaFile (hmf) ;
TP 3aKPBITHU OKHA.
OnHako BBIBOJ B OKHE OYAET HECKOJIbKO MHBIM, ITIOCKOJIbKY Celuac M300paXKeHHe 3aHH-
MaeT BCIO BBIICICHHYIO IIPSIMOYTOIBHYI0 001acTh (puc. 4.10).

I EmfMetafile =] E3 I
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Kak 3arpy3uth pacTpoBoe H300paKeHUE U3 pecypca MPHI0KeHUs?

[Tonyuenue uaGOpMaLUK 0 pazmepax U300paKEHHUs.

Co3naHue KOHTEKCTa YCTPOMCTBA BBIBOJIA B TIAMSITH.

dopmart QyHKIIUH BEIBOIA PACTPOBOTO U300PaXKEHUS BitB1t ().

Uewm otiinyaercss QyHKIMS StretchBlt () OT BitBlt ()?

Urenne pactpoBoro n3odpaxenus u3 ¢aitna, popmar QyHKIMN LoadImage ().
PactpoBeie onepanuu.

Hasnauyenue GpyHKIUM P1gBlt ().

dopmar QyHKIIUU MaskBlt (), HAJIO)KEHUE H300PKEHUS B PYHKIIMU BitB1t ().

HOBOpOT KOOpAWHAT, q)yHKIII/ISI SetWorldTransform().

. Co3nanue "BUPTyanbHOTO" OKHA.
. Coznanune Meradaiina B mamMsTH B Ha JIUCKE.
. Pacmpennbie MeTadaiimbl.

. Kak monmyunts nadopManmio u3 3aroyiopka Meradaiina?

3agaHuA ona caMocToATeNIbHOMN paboThbl

1.

Hanmcats nporpammy, KoTopasi I€IUT OKHO Ha 4 paBHbIEC YaCTH U BEIBOAMT B KaXI0H
YETBEPTH PAacTPOBOE HM300paKE€HHE, PACTATHBAs €r0 Ha BEChb BBIJECIEHHBIA MPSAMO-
yronsHUK. [Ipy u3MeHeHUN pa3MepoB OKHA pa3Mepbl H300paKeHUH JOIKHBI KOpPEK-
THUPOBATHCSL.

Co3nate nporpammy "mpocMoTpinuka” rpadudeckux ¢aiinos. Mcnons3oBars 1uano-
roBOE OKHO BbIOOpa MMeHU bmp-¢aiinoB. OpraHn3oBaTh CKPOJUTHHT, €CJIM U300pake-
HUE HE TOMEIIAETCs B OKHE.

M3menuTh 3amady tecta (yHKIIUU MaskBlt () (JIUCTHHT 4.6), peanu3ys HAIOXKCHUE
n300pakeHnid PyHKIUEH BitBlt ().

B crannapTHOM MuaiorOBOM OKHE BEIOpaTh MIPU(T M BHIBECTU IO IIEHTPY OKHA MPO-
WU3BOJILHBIN TEKCT, TOBTOPSIS 0a30BOM TMHUEH THChMa KOHTYpP CHUHYCOH/IBI.

Vkazanue: ncnonp3oBath IIOBOPOT CUCTEMbBI KOOpAMWHAT IJId HAKJIIOHA KaXXI0T'0O BBIBO-
JUMOI'0 CMMBOJIA.

BeiBecTr B paciimpeHHbli MeTadaiii pacTpoBoe M300pakeHHE W CPaBHUTH pa3sMep
emf-taiina ¢ ncxomusiM bmp-daiinom.
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Buonuorteku oguHaMmmn4yecKkom
KOMMNOHOBKU DLL

Onnoii u3 ocobernocreit Windows-nprimoKeHuit IBISETCS UX CITOCOOHOCTH MOAKIIOYATE
BO BpeMsi paboThl HEOOXOAUMBIC (DYHKLUH U PECYPChI, KOTOPbIE Pa3MEIICHBI B TAK HA3bl-
BacMbIX OMOIMOTEKaX quHaAmMHUYeckoi kommonoBku (Dynamic-Link Libraries, DLL). Bce
¢byuxmuun Windows coxepsxkarcs B dll-daiinax, nanpumep, rpadpuueckre GyHKIHHA pas-
MEIICHbI B (haiine gdi32.d1l. IIpeuMyiecTBO MCHOIb30BaHUS OMOJIMOTEK JUHAMHUYE-
CKO# KOMITOHOBKH Iepe]] CTAaTHYECKUMU OUOIHOTEKaMH MPOSIBISCTCS] B TOM, YTO MPHUIIO-
JKEHHE, COCTOSIIIEE MaKe U3 HECKOIBKUX MOJIYJICH, UCIONB3YET JIUIIb OJUH SK3EMILISP
(GYHKLIUH, TOTAa KaK M3 CTATUYECKON OMOIMOTEKH KaXK[blii MPOrpaMMHBINA MOMYJIb MPH-
COCIIMHSET CBOIO KOMHIO (PYHKI[MH HA dTare KOMIIOHOBKH. PaccMOTpUM MOAPOGHO crio-
COOBI CO3/IaHMUSI AMHAMHYICCKHX OMOIMOTEK U UX HCIOIb30BaAHHE.

Co3paHue DLL

B cpene Visual Studio co3nanne HoBoit DLL-OuOnmoTekn He MpeacTaBiisieT OOMbIIHX
cnoxHoctei. Hyxxno npu co3nanun HoBoro Win32-npoekra BbiOpath Tunm DLL. Byner
co3maH ¢aia peanu3anud dllmain.cpp, KOTOPBIA MOXKET CIY>KHUTh 3arOTOBKOW HOBOM
DLL-6ubmuoTekn, a Takke yCTaHOBATCSI HEOOXOIUMBbIE KITFOYM KOMITOHOBKH
#include "stdafx.h"
BOOL APIENTRY D1lMain( HMODULE hModule,

DWORD ul reason for call,

LPVOID lpReserved )

switch (ul reason for call)

{
case DLL PROCESS ATTACH:
case DLL THREAD ATTACH:
case DLL THREAD DETACH:
case DLL PROCESS DETACH:
break;

}

return TRUE;
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Cnenyer oOpaTuTh BHUMaHHE Ha TO, YTO WUMS TOJOBHOW (pyHKIMH (PHUKCHpOBAHO —
D11Main (). OTa (yHKOMs OyJeT BhI3BIBATHCA TPH 3arpy3ke U BeIrpy3ke DLL-0nbmmoreku.
Bce, uTo Ham moka TpebyeTcst 3HaTh 00 3TOM QYHKINH, 3TO TO, UTO OHA JOJKHA BEPHYTHh
TRUE MpPH YCHEITHON 3arpy3ke OHMOINOTEKH.

Hanee B ¢aiine peanuzanmy NpoeKTa JOJHKHBI pacroyiarathCsl QYHKIHUH, KOTOPHIE MBI
XOTenH OBl TOMECTUTH B TAHHYIO OMOIHOTEKY.

Uro6s! nporiecc coznanusi DLL-Onbmmorexkn Ob11 OoJiee siIceH, paCCMOTPHUM €T0 Ha MpH-
Mepe (JTUcTUHT 5.1), B KOTOpOM co3aeTcs OMONMMOTEKa, COCTOSIIAs BCEro JIUIIbL U3 OJ-
HOW (DYHKIMH, CTPOSALICH TPeyrodbHUK. [10CKONBKY mpuMep HEOOINBIIONH, TO IPHBEAEM
€ro HOJIHOCTBIO.

Nucturr 5.1. Onucanue DLL-6mubnunotekm (dlimain.cpp)

#include "stdafx.h"
__declspec(dllexport) BOOL WINAPI Triangle (HDC, POINT*);
BOOL APIENTRY Dl1Main (HANDLE hModule,

DWORD ul reason for call,

LPVOID lpReserved)

return TRUE; //nepexsmodaresib switch HaMm moka He HyxXeH
}
BOOL WINAPI Triangle (HDC hdc, POINT *pt)
{

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

LineTo (hdc, pt[l].x, ptl[l].y);

LineTo (hdc, ptl2].x, ptl2].vy);

return LineTo (hdc, pt[0].x, pt[0].y);

OyHKIHSA Triangle () NPUHUMAET KOHTEKCT YCTPOMCTBA hdc M MAacCUB M3 TPEX TOUYEK
TUMA POINT. TpEyrojbHHK CTPOWTCS BBI30BOM CTaHAAPTHBIX (QYHKIHHA MoveToEx () H
LineTo (). B kauecTBe BO3BpalaeMoro 3Ha4eHUs UCIIOJIB3YETCSl 3HAUEHUE, KOTOPOE BEP-
HET TIOCJICJIHUH BBI30B QYHKIMH LineTo (). Pa3yMHO MpennonaoXuTh, 4TO €CIIU ITOT BbI-
30B ObUT yZa4yHBIM, TO M Hama (YHKLIUS JO0JDKHA COOOLIUTH 00 YAadHOM 3aBEpIICHUH.
CrrermdrkaTop WINAPI O3Ha4aeT craHmaptHoe cornamenne Windows mis mopsiaka me-
penaun napamerpoB GDI-dynkuuii.

OcoOkIit HUHTCPEC BbI3bIBACT OIMMCAHUEC IIPOTOTUIIA (byHKIII/II/IZ

__declspec(dllexport) BOOL WINAPI Triangle (HDC, POINTY);

JlupekTuBa  declspec (dllexport) HCIOJIB3YeTCS KOMIOHOBIIMKOM JUISl TIOCTPOCHHUS
pasnena sxcnopra dll-gaiina.
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TMPUMEYAHNE

DLL, kak n EXE-thann, nmeeT HECKOMbKO pa3fenos, B YaCTHOCTM pasgernbl akcnopTa U nm-
nopTa, KOTopble UCNONb3YKTCA NPU ero 3arpyske Ansi MoMcka 3KCNopTUpyemMbix n3 6ubnmo-
TeKM PyHKUMI, a Takke PYHKUUA, UMNOPTUPYEMbIX U3 ApYrnx 6ubnuoTek.

[Tpu oOHApY)KEHHUHU XOTsi OBl OHOTO IKCIOPTUPYEMOTO JIEMEHTa KOMIIOHOBIHK KPOME
dll ctpout u lib-thaiin, crpykrypa KOTOpOro oTiaM4YaeTcss OT COOTBETCTBYIOLIEro (aiina
cratuyeckoit Oubamorexu. 3nechk lib-aiin comepkuUT TOMBKO MMEHA SKCIOPTHPYEMBIX
¢dbyHKUIMH 1 ¥X anpeca B OMOIHOTEKE TMHAMUYECKOW KOMIIOHOBKH.

OyHKIMS Triangle () MCIONB3YET ABE CTaHIAPTHBIE (YHKIUH, MPOTOTHIIBI KOTOPBIX
pa3MerieHsl B Qaiisie BKIIOYSHUH wingdi . h!

WINGDIAPI BOOL WINAPI MoveToEx (HDC, int, int, LPPOINT);
WINGDIAPI BOOL WINAPI LineTo (HDC, int, int);

Ecimm IIOCMOTPETH, YTO TAKOC WINGDIAPI, TO MOXHO HaliTH OMPEACIICHUC:
#define WINGDIAPI DECLSPEC IMPORT

OrTcaexxuBas Oonpe€aciICHUueC DECLSPEC IMPORT, Mbl HAXOJUM:
#define DECLSPEC IMPORT _ declspec (dllimport)

daxTudecku nepen PyHKIHUIMU MoveToEx () M LineTo () PACIOIOXKEH CIEUPUKATOD
__declspec(dllimport).

OH CIIy’KUT yKa3aHWeM KOMIIOHOBILMKY AJISI CO3/IaHMsI pasfesia UMIOpPTa, KyAa moMenia-
IOTCSI CCBUIKH HA 3TH (PYHKIIHH.

Ucnonb3oBaHue DLL

Utak mb1 coznanum DLL-6ubnuorexy u3 onHON (pyHKIMH, HO 3TO HE NPUHIUIHAIBEHO —
GyHKIMHA MOKET OBITh CKOJBKO YTrOJHO MHOTO. BHONIHMOTEKY HYKHO CKOMITHIUPOBATH
u yoenuTbes, uTo nanka npoekra conepxut lib- u dll-daiiner. Teneps Bo3Hukaer Bomnpoc,
KaK BCE 3TO MPUMEHUTH?

CymiectByer nBa criocoba ucronb3oBanus DLL-oubnmorek: wessnoe (implicit linking)
u sienoe (explicit linking) cesasvisanue.

HesBHOe cBA3bIBaHUe

HesiBroe ceszpiBanme (Implicit linking) — cambiii pacnpocTpaHeHHbI B HacTosIIee
Bpems crocob 3arpy3ku DLL-0u6nnorek. CyTh €ro 3akiiro4aeTcsi B TOM, YTO KOMIIOHOB-
LMK TPHU MIOCTPOCHUH UCIIOIHAEMOTO EXe-(haiiyia He BKIIIOYAeT KO/ (PYHKIIMH B TEJIO TPO-
IpaMMBbI, a CO3/IaeT Pa3Jie)l UMIIOPTA, TJIe TIePSUUCISIOTCS CUMBOJIMYECKE UMeHa (pyHK-
WA U TIepeMEHHBIX 111 Kaxoi u3 DLL-Oubimotek. [l 3T0ro k mpoekTy HeoOX0oauMo
MOIKIIOUNTE COOTBeTCTBYIomM lib-daiin. IIpu 3amycke mporpaMMbl 3arpy34mK orepa-
LIMOHHOW CHUCTEMbI aHAIM3UPYET pa3jei MMIOpTa, 3arpyxkaeTr Bce HeoOxoanmbie DLL-
OMOJIMOTEKN W, YTO BaKHO, MPOCIHUPYET MX HA aJ[PeCHOE MPOCTPAHCTBO 3arpyKaecMoro
npuioxenust. [Ipuuem, ecnu B 3arpykaemoii DLL-0n0nmoTeke cyimecTByer cBoii pasnuen
uMmmopra, To 3arpyxarorcs u te dll-daiinsl, koropsie Tam ykaszausl. OqHako ecnu Ouob-
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JWOTEeKa OAMH pa3 yXe 3arpy’keHa, TO BTOPOH pa3 OHa HE 3arpyaeTcsi, a CTPOUTCS
CCBUIKA Ha YK€ CYIIECCTBYIOIINN SK3EMILISIP.

[Mouck DLL-6ubamnoTek ocymecTBasieTcs O CTaHAAPTHOM CXeMe:
B nanke, oTkyza 3amyIieHo IpUIIOKEHHE.

B rexymel namnke.

B cucremuoii mamke Windows\system32.

B manke Windows.

o ks~ DR

B mamkax, KOTopbIe MepednCIIeHbI B TepeMeHHo okpyxernst PATH.

Ecnu Oubnuoteka He HaljeHa, 3arpy3ka MPUIOKCHHS MPEKPAIIAeTCs ¥ BBIBOJAUTCS CO-
oO1reHue 00 omuoke.

IMocmoTpuM, Kak xe Oyaer 3arpyskarbes Hama DLL-6u6mmoreka (muctunr 5.1).

[lockonbky OHa MMeeT pasfen JKCIOpTa, TO OMOIMOTEeKa 3arpykaercss B IaMATh, HO
(GyHKIUS Triangle () HCHOJB3YET €UIC JBE CTAHIAPTHBIC PYHKIIUH, KOTOPBIC TIOMEIIIECHBI
B paznaene umnopta DLL-6ubnunotexu. Ecnu roBopuTh TouHEe, TO B Halllel OMOIHOTEKe
XPaHATCS HE KOIbI 3TUX (DYHKIMH, a JUIIb CChUIKA Ha HUX M3 OMOJIMOTEKH gdi32.dll.
TakuMm o0Opa3zom, mpu 3arpy3ke NPUIOKEHHs, KOTAa AeN0 IoumeT Ao 3arpy3ku DLL-
O0uOIMOTEK, BHaYajle 3arpy3uTcss OMOJIMOTEKa Triangle.dll, 3aTeM OYIeT 3arpykeHa
gdi32.d1l. Ora OMOIMOTEeKa, KaK MPaBUJIO, yXKE 3arpyKeHa, MOCKOJIBKY HCIIONb3yeTCs
OTIEPAllMOHHON CHCTEMOH, TO3TOMY OYAyT HCHOJb30BaHBl CCBUIKM Ha (QyHKIHMN
MoveToEx () M LineTo () U3 YK€ UMEIOIICHCS B MaMsITH ONOIUOTEKH.

PaccmoTpum 3amavy s qeMoHcTpauuu paspaboraHHoil Hamu OuGimorexku DLL (nmc-
TuHT 5.2). Co31aa1M HOBBIH MTPOEKT, CKOMHPYEM B MANKy MPOeKTa (Ppaiibl Triangle.dll
U Triangle.lib. [locnenHmii ¢aitn HeoOX0AWMO SBHO MOJAKIIOYHUTH K HPOEKTY, YTO
MOJKHO crieniaTh B MeHro Project | Properties... na Bkinagke Linker | Input ¢ momorsto
auanorosoro okHa Additional Dependencies (cm. puc. 2.3).

JNucturr 5.2. NMpumep HesiBHOro cBaA3biBaHUs DLL-6ubnnoTtekn

WINGDIAPI BOOL WINAPI Triangle (HDC, POINT*);

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static HPEN hPen;
static int sx, sy;
POINT pt[3];
switch (message)
{
case WM CREATE:
hPen = CreatePen(PS_SOLID, 4, RGB(0, 0, 255));

break;
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case WM SIZE:
sx = LOWORD (1Param) ;
sy HIWORD (1Param) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd) ; break;

default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM PAINT:
hdc = BeginPaint (hWnd, &ps);
SelectObject (hdc, hPen);
[0].x = sx/4;
[0].y = ptll]l.y = sy/4;
ptll].x = sx*3/4;
[2].x = sx/2;
(2].y = sy/2;
Triangle (hdc, pt):;
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
DeleteObject (hPen) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Hns co3gannoit mHamu DLL-OMOIHMOTEKHM KeJaTeIbHO ITOATOTOBHTH 3arojOBOYHBIM
h-daiin ¢ mpoTotunamu GyHkiwiA. OTHAKO MOXKHO OMKCATh MPOTOTHI (QYHKIIUU B TEKCTE
nporpamMmbl. OOpaTUTe BHUMaHHUE, YTO B KA9€CTBE TUPEKTUBHEI KOMIIOHOBITUKA HCITONTh-
3yercs WINGDIAPI, IOCKOJIbKY, KaK Mbl BBIACHWIM paHee, 3TO TO K€ caMmoe, 4TO
M _ declspec(dllimport).

N3 daitna Triangle.cpp MBI IPUBOANM JIUIITH OKOHHYIO (DYHKIIHIO, B KOTOPOH OITHIIIEM
JECKPUNTOD Tepa hPen, IBE MEPEMEHHBIX 1I€JI0OT0 THIA AJISl XpaHEHHU Pa3MepOB OKHA sx,
sy, @ TaK’K€ MaCCHB TOYEK pt [3].

CronrHoe crHee Mepo TONIMIUHON 4 THKceTa CO3aiuM B COOOIEHNH WM CREATE!

hPen = CreatePen(PS_SOLID, 4, RGB(0, 0, 255));

B coolmiennn WM _SIZE ONpeAenuM pa3Mep KIMEHTCKOM 00acTH OKHA sx, sy.
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Bce pucoBanne cocpeqoTounM B COOOIIEHUH WM _PAINT, TJ€ MOJIYYUM KOHTEKCT YCTPOU-
CTBa W BBIOEPEM JJISl HETO TEpO:

SelectObject (hdc, hPen);

Tenepsb 3amoIHUM OIS MacCUBa pt Il pUCOBAHMS TPEYTOJIbHUKA B BEpXHEW 4aCTH OKHA:

pt[0].x = sx/4;

pt[0]l.y = ptll]l.y = sy/4;
ptll].x = sx*3/4;
ptl2].x = sx/2;

ptl2].y = sy/2;

O6pamaemcst K QyHKIUH Triangle () Kak K 00braHoM GDI-pyHkimu:
Triangle (hdc, pt):;
3anmava pemeHa. Hy)xHo He 3a0bITh YHUYTOXHUTH [I€PO MPU 3aKPHITUH OKHA.

[Mocne 3amycka mporpammbl OyAeT BBIBEJCHO OKHO C HM300paskeHHEM TpEyrojbHUKA
(puc. 5.1). Ilpn n3MeHeHnU pa3MePOB OKHA TPEYTOJIBHUK OYIET epecTpanBaThCsl.

TTPUMEYAHUE

Ecnu 3anyctutb co3sgaHHbIn exe-hann B KOMaHOHOW CTPOKe, TO MPUMOXEHUE HE CMOXeT
BbIMONHNUTBLCS, MOCKOMbKY B Tekywewn nanke He 6yaet DLL-6ubnumortekn. Pewenuem npo-
6neMbl MOXeT ObITb pasMeLleHne GMGIMoOTEKN AMHAMNYECKON KOMMOHOBKM B TOW e narnke,
roe HaxoguTcsa cpann npunoxenus, nnbo B ogHoM 13 nanok noncka DLL-6mnbnuoTek.

Il TestTriangle [_ o] =] I

File Help

Puc. 5.1. Mpadmyeckne NocTpoeHns ¢ NpUMeHeHneM nonb3oBaTenbckon DLL-6ubnuoTteku

DLL obwero ucnonb3oBaHus

Coznmannas Hamu DLL-6mbnmmoreka paboTtaeT ¢ mporpaMMaMHu, HAITMCAHHBIMH Ha SI3BIKE
C++. Ecnu sxe monbITaThCsl HCIIOJIB30BaTh €€ B IPOrpaMMe, HallMCaHHOW Ha JIPYTOM SI3bI-
KE MPOrpaMMHPOBAHMS, MbI BBLSICHUM, YTO B HEW OTCYTCTBYET (QYHKIUS C HMEHEM
Triangle. Ho nMeercs pyHKIuUS ? Triangle@@YGHPAUHDC @QPAUtagPOINT@EQZ.

Jlero B TOM, 4TO 1Mo corameHuro s3bika C++ QyHKIMS UASHTHQUIUPYETCS HE TOJIBKO
MMEHEM, HO B TUIIaMH (DOPMaJbHBIX TapaMeTPOB, YTO HA3BIBACTCS CUTHATYPOH (yHKIIHH.
Herpynno cooOpa3utb, 4To MMEHHO 3Ta ocoOeHHOCTh C++ MO3BONSIET ONpEeAeysTH
HECKOJIbKO (PYHKIHMH C OJHMM HWMEHEM, HO C pa3HbIM YWCIOM W THUIIOM MapaMeTpoB.
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B nameii cutyanum 3To SIBISIETCS CKOpee ITOMEXOM, TIOCKOJIBKY BPSII JIM KOMY ITOHPABUT-
Csl CTPOUTD TakKe crennpuieckue nMeHa QyHKINH.

OpHako Korja npuioxeHue cosmaaercsa B C++, To UMS Tak ¥ CTPOUTCS, TOITOMY IPOOIIeM
¢ orckoM (YHKIMA HE BO3HHKaeT. [lpyroe meno, eciiu mpuioXeHHe MUIIeTCS Ha JIpY-
T'OM $I3bIKE€, KOTOPBIH "HU4ero He 3HaeT" o corjameHusx C++.

OnHMM M3 BBIXOJIOB B JIAHHOW CUTYallUU SIBJISICTCS] UCIIOIB30BaHUE CIICIIU(UKATOPA KOM-
IIOHOBKH IJIA KJIACCHUYCCKOI'O A3BIKa C, A€ HCKaXXCHUA NMCHHU (1)YHKLII/II/I HE IMMPOUCXOUT:
extern "aspk" nporoTunl QyHKLUMM

Takass KOHCTPYKIHS TMO3BOJSET CTPOUTH oOparieHne K (YHKIHH B COOTBETCTBHH CO

CTaHIapTOM BBIOpaHHOTO s3bIka. Hampumep, B HamieM ciydae (QYHKIUIO MOXKHO OBLIO
OBl OonKcaTh TaK:

extern "C"  declspec(dllexport) BOOL Triangle (HDC, POINT*);

TTPUMEYAHUE

K coxaneHuio, uMeloLLnecs B HacTodlllee BpeMa KoMmnunaTopbl dupmbl Microsoft nogaep-
XMBAKOT CrneumndrKaTop KOMMOHOBKM TOMbLKO A A3bika C.

OO6patuTe BHUMaHKE, YTO B 3TOM ciydae QYHKUUS Triangle () HCIOJIB3YyeT CTaHIAApT-
HBII 171 knaccuyeckoro C mopsiiok mepeaadu napamerpoB. Ecnn HeoOXoauMo co3narth
O6ubimorexy (yHKUMI 0OpaTHOrO BBI30Ba CALLBACK, HEOOXOAWMO HCIIONB30BATh MHOU
HOIXO/.

Bosnee mpuemiieMblii MyTh peLICHHs TAaHHOW 3aJayM 3aKJIF0YaeTCsl B HCHONb30BaHuu def-
daiina (paiina onpedenenuii ¢ pacmmpennem def — ot anri. definition). Ero moxso 1o-
0aBuTh K npoekty B meHto Project | Add New Item... | Code | Module-Definition File
(.def) (puc. 5.2).

Add New Item - Triangle 7]
Installed Templates Sort by: IDefau\t j Sear Templates P |
=l Visual C++

Visua y . § Type: Visual C++
uI " C++File {.cpp) visual C++
Code Creates a DLL export definition file
Data Header File {.h) Visual C++
Resource
Web Midl File {idl) Visual C++
Utiity

Property Sheets Module-Definition File {.def) Visual C++

Component Class Visual C++

Installer Class Visual C++

I B ) (= [

Mame: I Define|

Location: | D:Book'\Chapter5idiluser', LI Browse. .. |
]

Puc. 5.2. [lo6aBneHne k NpoekTy daiina onpeaeneHui
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Ecnu mpu paspabotke npoekta DLL-6ubnuoreku BitounTh B Hero def-daiin ¢ mapoit
CTPOK, KOTOpBIE NMPECTABIIAIOT Pa3ael SKCIopTa:

EXPORTS

Triangle

TO KOMIOHOBIIHMK TOMEIIaeT B pa3fesl dKcrmopra OuOMMoTekn (YHKIHIO C WMEHEM
Triangle 0e3 uckaxkeHui. [locie 3Toro OMOMMOTEKA CTAaHET AOCTYITHOW /ISl HCITONIB30-
BaHus 1060My Windows-mpuitoskeHuIo.

TMPUMEYAHNE

Ecnu noctaeuTb Lenb Hanucate DLL-6ubnunoTeky obLiero ncnonb3oBaHUsi, HYXHO Bcerga
npumeHaTb def-pann u TonbKO Te TUNbl AaHHbIX, KOTopble onpedeneHsbl B Windows. Nms
dpanna npom3BonbHO, NuLLb Bbl OH Gbin BKIOYEH B NMPOEKT.

flBHas 3arpyska DLL

HesiBHOE cBsI3bIBaHKE, HECMOTPSI HA CBOIO OYEBUIHYIO MPOCTOTY, HMEET U ONPECICHHBIC
HemocTaTkd. OCHOBHBIM U3 HHX SIBJISCTCS OJHOBPEMEHHAs (C MPHUIOXKECHUEM) 3arpy3ka
U TIocIeayloliee yaaneHne u3 maMatu Bcex DLL-0uOnamoTek, He3aBUCMMO OT TOTO, YTO
0OJIBIIIAsT YaCTh U3 HUX MOXET M HE MOHAmoOUTHCS. OIHAKO MMEETCS BO3MOXKHOCTE BO
BpeMsl pabOThI IPUIIOKEHUS 3arpyKaTh TOJIbKO Heobxomumbie DLL, ocBoOOX1ast 3aHU-
MaeMyl HMH MaMATh, KOTJa MOTPeOHOCTh B HHMX oOTmana. Takoil crnoco0 Ha3bIBAIOT
asuvim ceasvieanuem (€xplicit linking).

Kaxoe npuoxeHrne UMeeT CBOE aJIpeCHOE MPOCTPAHCTBO, U YTOOBI MOJIYYUTH JTOCTYII
K QyHKIUAM U pecypcaM, pasMelieHHbIM B DLL-OuOnnoTeke, HYy)KHO CIIPOCLUPOBATH
OMOIMOTEKY Ha aApPEeCHOE MPOCTPAHCTBO MPHJIOKEHUS. ITO MOXKHO caenarh (GpyHKIueH

LoadLibrary ()
HMODULE WINAPI LoadLibraryW(LPCWSTR lpLibFileName) ;
apryMeHTOM KOTOpoii siBisiercst umsi DLL-0nbnuorekn.

@yHKIMS BO3BpaIIaeT IECKPUITOp crpoerpoBanHoro B naMsth dll-gaiina.

HMODULE — THII BO3BpAIla€éMOr0 3HAYEHHS, 3TO MPOCTO APYroe 0003HAYEHHE JAECKPHII-
TOpa MPUIOKEHHS HINSTANCE.

OyHKIMS FreeLibrary () BbIrpyxaeT DLL-OnOmuoTeKy U3 maMsTu:

BOOL WINAPI FreeLibrary (HMODULE hLibModule) ;

Ota QyHKIMA NpUHUMAET JECKPUNTOP, MOJydeHHBIH npH 3arpy3ke DLL, u Bo3Bpamiaer
TRUE IIPH YCIIEUTHOM 3aBEPIICHUH.

TTPUMEYAHUNE

Ha camom pene cyHKuMa FreeLibrary() nuWb YMEHbLIAET CHETUMK MOfb3oBaTenemn
6ubnunoTekn Ha 1, a BbIrpyaetcs 6GubnmoTeka 13 NamsATU Tor4a, Korga CYeTyMK Nonb3oBa-
Tenewn ctTaHOBUTCA paBHbIM 0.

PaccMotpum peanuzanuio OMOITHMOTEKH VIS 3arPy3KHU ee sIBHO. Mbl JJOJDKHBI 00€CIICYHTh
HEM3MEHHOCTh MMEH (PYHKIHUi, BXOAAMINX B OMOIMOTEKY. DTOT0 MpoIie BCero J00UThCS
ucnonb3oBanueM def-caitna. JJobaBum k mpoekry 6ubmmoreku def-gaiin u nepexommnu-
JUPYEM TPOEKT.
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Cosmamum HOBBIN mpoekt EXplicitLinking (sectusr 5.3) i MCIONB30BaHUS TOM OUO-
JUOTEKH U CKOMMHPYEM B 3TOT MPOCKT €JUHCTBEHHBIH (palin Triangle.dll. [Ipu siBHOM
3arpyske lib-daiin Ham He TOHaTOOUTCS, U HE HY>KHO BKJIFOYATh €T0 B MPOEKT.

Nuctur 5.3. fiBHas 3arpy3ka DLL-dyHKuun

typedef BOOL (WINAPI* PFN) (HDC, POINT¥*);

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static HINSTANCE hLibrary;
static PFN pfnTriangle;
static HPEN hPen;
static int sx, sy;
POINT pt[3];
switch (message)
{
case WM CREATE:
hLibrary = LoadLibrary( T("Triangle"));
if (hLibrary)
{
pfnTriangle = (PEN)GetProcAddress (hLibrary, "Triangle");
if (pfnTriangle == NULL)
{
MessageBox (hwWnd, T ("®ynxkuma Triangle He HaymeHa"),
_T("LoadLibrary"), MB OK | MB ICONQUESTION) ;
DestroyWindow (hWnd) ;
return O;
}
hPen = CreatePen(PS_SOLID, 4, RGB(0, 0, 255));
}
else
{
MessageBox (hwWnd, T ("Bubmoreka He HaumeHna"), T ("LoadLibrary"),
MB OK | MB ICONQUESTION) ;
DestroyWindow (hWnd) ;
return 0;
}
break;
case WM STIZE:
sx = LOWORD (1Param) ;
sy = HIWORD (lParam) ;

break;
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case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
SelectObject (hdc, hPen);
pt[0].x = sx/4;
pt[0].y = pt[l]l.y = sy/4;
ptll].x = sx*3/4;
ptl2].x = sx/2;
ptl2].y = sy/2;
pfnTriangle (hdec, pt);
EndPaint (hWnd, &ps);

break;
case WM DESTROY:

Freelibrary (hLibrary) ;

DeleteObject (hPen) ;

PostQuitMessage (0) ;

break;
default: return DefWindowProc (hWwnd, message, wParam, lParam);
}

return O;

[Ipu coznannu oKHA B COOOIICHUN WM CREATE 3arpyxaem OHOIHOTEKY:

hLibrary = LoadLibrary( T ("Triangle"));

TTPUMEYAHUE

B aprymeHTe dyHKkUMM LoadLibrary () He cnegyeT ykasbiBaTb pacwmpeHve umenn dll,
MOCKONbKY B 3TOM Cryyae novck 6ubnunotekn OyaeT ocyLecTBASATLCH, HAYMHas ¢ katanora
"nsBecTtHbix DLL", nponucaHHoro B pasgene KnownDLLs peectpa Windows.

Bo3sBpamaemoe 3HaueHHE COXpaHAEM B IEPEMEHHON hLibrary THIIA HINSTANCE. B ciy-
Yyae YCHEIIHOW 3arpy3KM hLibrary OTIMYHO OT HYJs, XU MBI MOXEM IOIYYHTH aapec
OnOIMOTEeYHOM (DYHKINH MPH MOMOIIH GetProcAddress () !

FARPROC WINAPI GetProcAddress (HMODULE hModule, LPCSTR lpProcName) ;

3neck BTOpOH napaMeTp lpProcName — C-cTpoka.

TTPUMEYAHNE

Anpec 61MbnmMoTedHON OYHKLMM OTLICKMBAETCH MO €e MMEeHW, MO3TOMY, Aaxe nocrne Moau-
drkaumm 6nbnmoTekn, ecnu MMsa U NapameTpbl PYHKUMM HE U3MEHUNNCb, oHa OyaeT Han-
AeHa. Koguposka Unicode B umeHax dyHkumin DLL-61bnmoTekn He ucnonbayeTcs.
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s Bo3BpamaeMoro 3Ha4eHUsT HEOOXOIMMO CO37aTh HOBBIM THIT TaHHBIX PFN — yKa3a-
TeNb Ha (QYHKUUIO C ABYMs mapaMeTpamu. Bocmonb3yeMcst onepatopoM typedef M Ha
I00ATFHOM YPOBHE ONPEIENIM ITOT THIL:

typedef BOOL (WINAPI* PFN) (HDC, POINT*);

[lepeMeHHYIO pfnTriangle THIA PFN OIHUIIEM KaK CTAaTHYECKYIO, 3TO M OyJeT yka3za-
Tenb Ha (PYHKIUIO Triangle W3 AUHAMHUYECKOH OnOmmotexu. Ceidyac ee MOKHO HCIIONb-
30BaTh Kak UMs (QYHKIMH, YTO MBI M CIeJaeM B COOOIIEHUH WM _PAINT:

pfnTriangle (hdc, pt):;

JMpeKkTuBoil Freelibrary (hLibrary) BBITPY3UM OHOJIHOTEKY MEPe 3aKPhITHEM OKHa.

TTPUMEYAHNE

®yHKUMA LoadLibrary (), Nepeq TeM Kak 3arpy3utb 61ubnvoTeky, NpoBepsieT Hanuyme Takomn
OMbnNMoTekn B namsTu, U, ecrniv OMbnmnoTeka yxe 3arpyxeHa, MPOCTO YBENMYMBAET CHETYMK
obpalLieHnn K Helt Ha 1 1 oToBpaxkaeT ee Ha agpecHOe NPOCTPAHCTBO NMPUIIOXKEHNS.

3arpyska pecypcoB u3 DLL

[Momumo ¢yukmii w3 DLL-OuOIMOTEKH MOXHO 3arpy3uth W pecypcbl. s mpumepa
cosznmaauM mpocteHbkyro DLL, comepikaliyro B pecypce 0Hy HKOHKY, H PACCMOTPUM J1Ba
croco0a ee U3BJICUCHUS MPHU SIBHOM U HESIBHOM CBSI3bIBAHHH.

Co3zmagum nipoekT DLL-0ubIroTekn 1 MIMIIOPTHPYEM TyJIa HKOHKY IDI_ICON1.

Nuctur 5.4. Bubnuorteka AUHaAMMYECKON KOMIMOHOBKM, coAepKallas pecypchbl

#include "stdafx.h"

#include "resource.h"

~declspec(dllexport) HICON hIcon;

BOOL APIENTRY Dl1Main ( HMODULE hModule,
DWORD ul reason for call,
LPVOID lpReserved
)

switch (ul reason for call)
{
case DLL PROCESS ATTACH:
hIcon = LoadIcon (hModule, MAKEINTRESOURCE (IDI_ ICON1));
break;
case DLL PROCESS DETACH:
DestroyIcon (hIcon);
break;

}
return TRUE;
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[IporpaMMHBIiA KO OMOIMOTEKH HE COAEPKUT HU OJHOW (DYHKIIHH, a TOJBKO OIHCAaHUE
ri1o0anbHOM IEpEMEHHON hIcon, OOBSBICHHOHN Kak "axcnopmupyemas':

_declspec(dllexport) HICON hIcon;

OyHKIWMS D11Main (), KOTOPYIO Ha3bIBAIOT (YHKIMEH BXOAa/BBIXO/A, BHI3BIBACTCS ONEpallH-
OHHOM CHCTeMOH TIpH 3arpy3ke u BeITpy3ke DLL-0nbmroTeku n nMeeT Tpu napaMmeTpa:

O HModule — JECKPHUNTOP OMOIMOTEKH, PUCBAUBAETCS MIPH 3arpy3Ke;

O ul reason for call — KOJ yBEIOMJIECHUSA

O 1lpReserved — 3ape3epBHPOBAHO JUIS JATBHEHIIIETO IIPUMEHEHHS.

Kox yBemomnenus ul reason for call MOXET IIPUHUMATh OJHO U3 YETHIPEX 3HAUCHHIA:
0 DLL_PROCESS ATTACH — IIPH CO3JaHHH HOBOT'O ITPOLIECCa;

0 DLL_PROCESS DETACH — IIPH 3aBEPIICHUH MPOLECCa;

0 DLL_THREAD ATTACH — IIPU CO3/IaHHU HOBOT'O MIOTOKA;

0 DLL_THREAD DETACH — IPHU 3aBEPLUICHUH MOTOKA.

OO6b1uHO Tpu 06paboTKe 3TUX yBenomieHuil B DLL-0nbamnoTeke ocymecTBiIsroTcs omne-
palMy Mo BBIICICHUIO U OCBOOOXKICHUIO HEOOXOAUMBIX JIJIsl padOTHl PECypCcoB OIepaliu-
OHHOM cuctembl. Hanpumep, npu 3arpy3ke OuOIMOTEKH TpeOyeTcs BBIACIUTh NaMsITh, a
IIPU €€ BBITPY3Ke — OCBOOOIUTD.

HKoHKY MOXHO 3arpy3uTh U3 pecypca Oudanoreku GyHKIUEH LoadIcon () :

hIcon = LoadIcon (hModule, MAKEINTRESOURCE (IDI ICON1)) ;

Mpl coxpaHsieM B TII00abHOW TIEPEMEHHON JECKPHUIITOP UKOHKH, YTOOBI MPH BHITPY3Ke
OMOJIMOTEKN U3 IAMSTH 10 YBEAOMIICHHIO DLL, PROCESS DETACH OCBOOOAMTH ITaMSTh:
DestroyIcon (hIcon);

[TockonpKy OTOKOB CO3/1aBaTh HE IUIAHUPYETCS, TO YBEAOMIIEHUS DLL THREAD ATTACH
U DLL_THREAD DETACH 00paOaThIBaTh HE OyJeM.

Paccmotpum n1Ba crioco6a 3arpy3ku MKOHKH:

1. Co3maauM MPOEKT JAEMOHCTPAIlMOHHOW 3a1a4yu. B mamky 3Toro mpoekta CKOIMUpyeM
Co3/1aHHbIe (DakiIbl OMOMHOTEKH D11Tcon.d1l M D11Icon.lib.

B cBoiicTBax mpoekTa m100aBUM MM OWOIMOTEKH Dl1lIcon.lib. Ha rmobaipHOM
YPOBHE OIUIIIEM UMIIOPTHPYEMYIO MIEPEMEHHYIO:

__declspec (dllimport) HICON hIcon;

a B COOOIIEHUH WM_CREATE IEPEONpeIeiINM Mallyt0 UKOHKY KJIacca OKHa:
SetClassLong (hWnd, GCL HICONSM, (LONG)hIcon);

ITockoIBKy OKHO TIPOPHCOBBIBAETCS MOCE 00PAOOTKH 3TOTO COOOIICHUS, MBI YBUIANM
B 3aroJIOBKE OKHA HOBYIO ITUKTOTPAMMY TPUIIOKCHHSL.

2. Jlyist IBHOM 3arpy3ku OMOJMOTEKH CO3/1aJ MM HOBBIN MPOEKT, HAM TIOHAI00UTCS JIHIIb
dll-gaitn cozmannoit 6mbmmoreku, moakarouath lib-daiin me Hy)HO. B coobmeHnn
WM CREATE HEOOXOJMMO MOJYYHTh JIECKPUIITOP OMOIHOTEKH:

hD11 = LoadLibrary( T("DllIcon"));



Bubnuomeku duHamudeckol komrnoHosku DLL 209

mepenaBass eif B KadecTBe mapameTpa wums DLL-¢atima. Janmee, ¢yHkumei
GetProcAddress () HaXOJIUM ACCKPUITOP MKOHKH, yXKe 3arpyKEHHOW B OMONMOTEKE,
nepeaasas €l JeCKpUITOP UKOHKH KaK TEKCTOBYIO CTPOKY.
hIcon = *((HICON*)GetProcAddress (hDl1l1l, "hIcon"));

HepCMeHHaH hIcon OIIMCAHA KaK HICON.

[Tocne 3Toro Mbl MOXKEM, Kak M B IPEBIAYIIEM ClIydae, U3MEHUTh MaJIyl0 HUKOHKY
KJIacca OKHa:

SetClassLong (hWnd, GCL HICONSM, (LONG)hIcon);

PesynbraT paboThl 3TOr0 BapraHTta MporpaMmbl OyeT HACHTHYCH npeapiyiiemy. lib-
¢aiin B mpoekTe HaM HE HYXEH, HO HY)KHO MMeTh B BHIy, 4ro DLL-OuOnmoreka
JI0JDKHA OBITh CO3/1aHa ¢ ucnonb3oBanueM def-gaiina:

EXPORTS

hIcon

TTPUMEYAHUE

B Visual Studio nmeeTtcsa cneuunanbHasa ytunuta dumpbin, KOTOpasi MO3BOMASET NPOCMOT-
peTb copepxumoe pasgenos dil-charina. MNpoTokon 6yaeT BbIrMaaeTb Tak:

dumpbin /exports DllIcon.dll
Section contains the following exports for DllIcon.dll
00000000 characteristics
48F621AA time date stamp Wed Oct 15 23:00:26 2008
0.00 version
1 ordinal base
1 number of functions
1 number of names
ordinal hint RVA name
1 0 00017138 hIcon

Becb Habop knoyen dumpbin MOXHO MONYyYMTb KOMaHAoOW: dumpbin /2. Hy)XHO TOMNbKO
UMEeTb B BUAY, YTO AN paboTkl 4aHHOW yTUnuThl TpebyeTcs, 4Tobbl B Npefenax AOCTYMNHbIX
nyTen noncka Haxoaunuck Asa moayns: link.exe, mspdb100.d11.

Mpy ncnonb3oBaHWMM KoMaHaHoro npoueccopa Total — nmbo Windows Commander, MOXHO Boc-

Nonb30BaTbCA CTaHAaPTHBIM MPOCMOTPLLMKOM, KOTOPbIN "ymeeT BuaeTs" cTpykTypy dll-cbanna.

DLL, copgepxawume TONbKO pecypcChbl

MosxHOo ucnojib3oBarh DLL-O0u0nnoTeKy, Kak KOHTEHHEp [UIsl XpaHSHHs PecypcoB, Ha-
IIpUMepP: KypCcOpoB, MKOHOK U Tp. B 3ToM ciyuae rosioBHas GyHKIHS D11Main () HHYETO
HE JieJIaeT U OyAET BhIMJISIETh TaK:
BOOL APIENTRY Dl11Main( HMODULE, DWORD, LPVOID)
{

return TRUE;
}
ITockonbKy B Takoil GHOIMOTEKE HE OyIET DKCIOPTUPYEMBIX TepeMeHHbIX, lib-haiin He
co3jaercs U OMOIMOTeKa MOXKET OBITH 3arpyKeHa TOJLKO ABHO. J[J1s1 TocTyma K pecypcam
HEOOXOIMMO COXPAHHUThH 3HAUCHHE X HICHTH(OHUKATOPOB, KOTOPHIE OMpEeIICHBI B (paiire
resource.h, HAIIPUMEP:
#define IDI ICON1 101



210 aea 5

OTH ompeneNneHus JIydille BCero pasMecTuTh B h-¢aiine u mocraBnsate BMecte ¢ dll-
(hatinom.

Ecnmu co3nmate Takyro 6ubIMoTeKy, ToO 00pabOTYHK COOOIIEHHS WM CREATE MOT OBbI BBI-
[JIAJIETh TaK:

HMODULE hD11;

HICON hIcon;

case WM CREATE:
hD11 = LoadLibrary(_T("DllIcon"));
hIcon = LoadIcon (hDll, MAKEINTRESOURCE (IDI ICON1));
SetClassLong (hWnd, GCL HICONSM, (LONG)hIcon);

break;

Bon POCbLI K rinaBe

1. B ueMm oTiuure OMOIHOTEK HHHaMquCKOﬁ KOMITOHOBKH OT CTATHYECKUX OUOIHOTEK?

2. Kakwue nmeiicTBust BRITIONHSAET (PYHKIUSA D11Main (), KOABI YBEIOMIICHHIA?

w

OObsBIEHHE IKCIOPTUPYEMBIX NepeMeHHBIX W (pyHkumid. [Ipobrema "uckaxeHus"
UMEH, criel(ruKaTOp KOMIOHOBKH extern "C" u def-daiin.

SIBHOE U HesBHOE cBa3bpIBanne DLL-Onbmnorex.
[MTytu noucka dll-daiina.
dopmar QyHKIUH LoadLibrary (), GetProcAddress (), FreeLibrary ().

Kak nmaiitn anpec @pynkunu u nepemennoit B DLL-6ubnmorexe?

© N o g &

Kak coznmats DLL-OuGmuoteky ajis XpaHeHHs PECypCcoB?

3agaHuAa Aona caMocToATeNIbHOMN paboThbl

1. Cospnaiite DLL-0ubmmoteky UserString mias pabotel ¢ C-CTPOKOW, BKIFOUYHB B HEe
aHaHOFHCTaHﬂapTHHXJPYHKHHﬁ:strlen(),strcpy(),strcat(),strrev()“.

2. TlocTpoiiTe JeMOHCTPAMOHHYIO 3a/1a4y JUIsl HCIIOJIh30BaHUS CO3JIAHHON OMOIMOTEKN
IIPH HESIBHOM H SIBHOM CBSI3bIBAHUU.

3. Cozpaiite OMONMHOTEKY, COAEpXKAIILYI0 HAOOP PECypCOB: MKOHKY, Kypcop, pacTpoBoe
n3o0paxenue. [locTpoiiTe AEMOHCTPAIMOHHYIO 3ajady, HCIOJb3YIOIIYI0 PECypChl
stroii DLL-0nbnuorexu.

4. Cospaiite DLL-0ubamnoTexy ¢ ranepeell pUCyHKOB OJMHAKOBOI'O pa3Mmepa. B umcio
SKCTIOPTHPYEMBIX NEPEMEHHBIX BKIIOYNTE HA3BaHWE TaJIeper W KOJIMYECTBO M300pa-
xeHrni. OKHO C03/1aBaeMOT0 MPHIIOKEHHUS 3aTI0THUTE STUMHU PUCYHKaMH.

5. Ilpu momMomu yTUIHTHI dumpbin MPOCMOTPUTE Pa3/Ieibl SKCIIOPTA ¥ MMIIOPTA CO3J/IaH-
HBEIX OMOJIMOTEK.
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NMpoueccbl U NOTOKU

Omnepannonnas cucrema Windows siBisseTcst MHOT03a/1aYHOM CHCTEMOM M TO3BOJISET O1-
HOBPEMEHHO BBIMIONHATh HECKOJIBKO MPHIOKEHUH. Pazymeercs, mpu HaTU4AK OJHOTO
mpolieccopa MHOT033/1a9HOCTh MOXKET OBITh peaan30BaHa JIUIIh MEPEKITI0OUCHUEM MEXTY
Pa3TUYHBIMH TIPIIIOKEHUSIMHU, KOTOPHIM BBIJCISETCS OIPENCICHHBI KBAaHT BPEMEHM.
[Ipu mocTtarodHO# CKOpOCTH O0OpPabOTKH 3TO CO3/AET WILIIO3HMIO OJHOBPEMEHHOI'O BhI-
MOJHEHUSI HECKOJIbKUX NpuiIokeHu. O MexaHu3Me nepefadyd ynpaBieHUsS MOTOBOPUM
Y9yTh MO3JIHEE, a CeUac pacCMOTPUM TEXHHUKY CO3/IaHUs MpoIiecca.

Cos3paHue n pouecca

JIro6oe mpuitokeHue, 3amyleHHOe Ha BEITIOJTHEHHE, IpeJicTaBiseT coboit npoyecc. Kaxk-
JIOMY TIPOIIECCY IIPH 3arpy3Ke BBIACISIOTCS PECYPCHI ONIEPAIIMOHHON CUCTEMBI:

O o0weKT siapa, MPEACTABISAIONNNA COO0W HEOONBIION OJOK MaMsTH, Yepe3 KOTOPBIH
OICpaliMOHHadg CUCTEMaA YIPABJIACT BBIITOJIHCHUCM IIPOLECCa;
a0 aIPpCCHOC NPOCTPAHCTBO, COACPIKAIICC KOA U JaHHBIC.
[IpunoxeHne MOXKET co37aTh HOBBIN MPOLECC, MPOIIE TOBOPSI, MOXKET 3AITYCTHTh APYroe MpH-
noxeHue. B 1mo00if MOMEHT BHOBb CO3/IAHHBINM IMPOIECC MOYKET OBITh NMPH HEOOXOIAUMOCTH
yHIITOXKEH. JI71s CO3/1aHksT HOBOTO TIPOLIECCa UCTIONB3yeTcst (DYHKIMS CreateProcess ()
BOOL WINAPI CreateProcessW (
LPCWSTR lpApplicationName, //VMS TIPUTIOXEHVS
LPWSTR lpCommandLine, //KOMaHOHas CTPOKa
LPSECURITY ATTRIBUTES lpProcessAttributes, //aTpubyTs OOCTyHa IpoLecca
LPSECURITY ATTRIBUTES lpThreadAttributes, //m noroxa

BOOL bInheritHandles, //HacyenoBaHue IeCKPUIITOPOB
DWORD dwCreationFlags, //bsaru

LPVOID lpEnvironment, //mapaMeTpsl Cpems

LPCWSTR lpCurrentDirectory, //Texymasa mnanka opouecca
LPSTARTUPINFO lpStartupInfo, //CTPYyKTypa CTapTOBEIX [IOJIEN

LPPROCESS INFORMATION lpProcessInformation //BosBpamaemsle 3HaueHMUS
)7
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Oynkuus nmeet 10 mornel, 0JHaKO MHOTHE W3 HIX MOKHO 33/1aBaTh 110 YMOIYAHHIO (T1a-
paMeTp NULL).

O Ecau BMECTO MMEHM NpOrpaMMbl lpApplicationName 3aAaTh NULL, HOJ HMMEHEM
porpaMMbl  OyJeT IOHHMATHCS TIEpBOE HWMS, CTOsSIIEee B KOMAaHJHOW CTpPOKE
lpCommandLine. DTOT BapUaHT MPEANOYTUTENIbHEE, TIOCKOJIBKY, BO-TIEPBBIX, K UMEHH
MIPIJIOKEHUST aBTOMATHYECKH JO00aBIsIeTCS paciiupeHne "exe', BO-BTOPBIX, IMPHIIO-
JKEHUE HIIETCS 0 CTaHAapTHOM cxeme, aHamornuuno moucky dll-daiinos. Ecnu ke
YMS TIPUIIOKEHUS 33/1aTh TIEPBBIM MapaMeTPOM, TO 00SI3aTeIbHO HYXKHO YKa3aTh IMOJI-
HOE UM C PAaCUIMPEHUEM, U €CIIU MPUIIOKEHHUSI C TAKUM HMEHEM He CYIIECTBYET, TO
paboTa pyHKINY 3aKOHYHUTCS HeydaueH.

TTPUMEYAHUE

Unicode-Bepcusa  cpyHKUmMK CreateProcess ()  3aBepwutca  Heydadyemn, ecnu
CommandLine — CTPOKa KOHCTAHTHOro Tuna.

O Ecnu napamerpbl lpProcessAttributes W lpThreadAttributes YCTAHOBIEHBI B NULL,
HCTONB3YIOTCS TeKyIue npasa goctyna. OOBIYHO TH MapaMeTpbl IPUMEHSIOTCS TPH
CO3JaHUN CCPBCPHBIX HpHHOX«ﬂHﬁL OOHAKO MOXHO YCTAaHOBUTH IIOJIC CTPYKTYPBL
SECURITY ATTRIBUTES bInheritHandle PaBHBIM TRUE JUIS ONPEACICHUSA OCCKPHUII-
TOpPa KaK HACJICAyEeMOTO.

struct SECURITY ATTRIBUTES {

DWORD nLength; //pasmMep CTPYKTYPH
LPVOID lpSecurityDescriptor; //ykazaTesb ONUCATEJSS BalITH
BOOL bInheritHandle; }; //Tpr3HaK HaCJeNOBaHMSA

Bce neckpunTopsl 00BEKTOB siApa, MOPOXKIAEMBIE C TAKUM IapaMeTpoOM, MOTYT Hacie-
JIOBAThCS MOPOXKICHHBIMU MPOLIECCAMH, OJJTHAKO ATO HE 03HAYAET, YTO OHU NEPEIAIOTCS
aBToMarndecku. Ha camoM zaene moposkaaeMslil poliecC "HUYEro HE 3HAEeT" O Hacle-
JyE€MBIX JECKPUIITOpaX, HO3TOMY HX HY>KHO KaK-TO IIEpeaTh B IOPOKIAEMBbIN IIpOLieCC,
HalpuMep, B TapaMeTpe KOMaHAHOW CTPOKH WM Yepe3 TIEPEMEHHYIO OKPYKEHHS.

O OOBIYHO TPOIIECCHl CO3JAIOT C HYJEBBIM 3HaUY€HHEM IMapaMmeTpa dwCreationFlags,
YTO 03HAYaCT "HOpMAanbHbli" PEKUM BBIOIHEHUS MIPOLECCA, HO TPU 3aJJaHUH IPYTHX
3HaYeHUH (hjara MOXXHO, HaIpUMep, 3aIyCTUTh MPOIECC B OTIAJ0YHOM PEXHUME HITU
e 3a7aTh Kjlacc ImpuopureTa npouecca. CrpaBKy 0 JOMYCTHMBIX (hjarax MOKHO I10-
nyuuTh B cripaBounoii cucteme MSDN (Microsoft Developer Network).

O IlapameTp 1pEnvironment — yKa3areib Ha Oydep ¢ mapaMeTpaMu CPeJibl; €CIIH 3TOT
rnapamMeTp paBeH NULL, MOPOKIAEMBbII MPOLeCC HACIEAYET CPEAY OKPYKEHHUS POJIU-
TEJIBCKOIO MpoLecca.

O Ecnu mapaMmeTp lpCurrentDirectory YCTaHOBJIEH B NULL, TO TEKyIlas Marka poJiu-
TEJBCKOTO Ipolecca OyIeT YHAC/ISJOBaHA TTOPOKIACMBIM TIPOIIECCOM.
O IlapameTp lpStartupInfo — yKa3aTelb HA CTPYKTYPY STARTUPINFO, MOJSI KOTOPOM
ONPEIENSAIOT PEXXUM OTKPBITUSL HOBOI'O IIPOLIECcCa:
struct STARTUPINFO {
DWORD cb; //pasMep CTPYKTYPH
LPSTR 1pReserved; //NULL
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LPSTR lpDesktop; //vmsa "paBouero crosa"

LPSTR 1pTitle; //3aroJIOBOK KOHCOJIU

DWORD dwX; //JeBBEII BEPXHUIA yTOJI

DWORD dwy; //HOBOT'O OKHa

DWORD dwXSize; / /umpuHa

DWORD dw¥YSize; //¥ BEICOTA HOBOI'O KOHCOJIBHOT'O OKHAa

DWORD dwXCountChars; //pasmep Oydepa
DWORD dwYCountChars; / /KOHCOIM

DWORD dwFillAttribute; //uBer Tekcra (B KOHCOJIBHOM MPVIIOXEHMM)

DWORD dwFlags; //drar ompenenseT paspelleHHBE OIS
WORD wShowWindow; //croco6 oToBpaxeHuda OKHAa

WORD cbReserved?; //NULL

LPBYTE lpReserved?2; //NULL

HANDLE hStdInput; // IECKPUNITOPEl CTaHOAPTHBIX

HANDLE hStdOutput; //IOTOKOB BBOIA/BHBOIA

HANDLE hStdError; //mnoToka oumbok

}i

Ilome dwFlags 0OBIYHO yCTaHaBJIMBAIOT B STARTEF USESHOWWINDOW, YTO ITO3BOJIACT
3a1aTh croco0 OTOOpakeHHs OKHA. 3HAUCHHME SW_SHOWNORMAL B IOJIE wShowWindow
I1IO3BOJIACT WindOWS CaMOCTOATCIIbHO OIPCACIINTL pa3sMCp U MOJOKCHHUC OTKpPbIBAC-
MOT'0 OKHA, @ SW SHOWMINIMIZED O3HA4Yac€T, YTO IPUIOKECHHUEC OTKPLIBACTCA B "CBep-
HyTOM'" BUJE.

0O U, nakoHel, mnapaMmeTp lpProcessInformation —— YKa3aTelb Ha CTPYKTypy
PROCESS INFORMATION, B KOTOpOI>'I BO3BpaIacTCa 3HAYCHUC JACCKPUIITOPA U UACHTU-
(I)I/IKaTOpa MMOPOXKAACMOTIO MPOoLeccCa U MOTOKaA:
struct PROCESS INFORMATION ({

HANDLE hProcess; //OecKpunTop HOBOT'O [pOLEecca

HANDLE hThread; //0eCKpUNTOp TJIABHOT'O MOTOKA

DWORD dwProcessId; //umeHTudprkaTop HOBOTO Mpoliecca

DWORD dwThreadId; //uoeHTudprkaTop IJIABHOT'O IIOTOKA
}i

HeCMOTpS[ Ha TO, 4TO COSZLaHHBIﬁ mpomnecc a0COJIFIOTHO HE3aBHUCHUM OT poaureisa, poau-

TEJILCKUHU TPOIECC MOXKET MPUHYAUTEIBHO 3aBEPIIUTh €ro B JIIOOOH MOMEHT QyHKIHeH

TerminateProcess ().

BOOL WINAPI TerminateProcess (HANDLE hProcess, UINT fuExitCode);

B kauectBe NEpBOIro ImnapamMeTpa 3TOH (bYHKIII/II/I HCIOJIB3YCTCA ACCKPUIITOP Ipouecca,

KOTOPBIA BO3BPALLAETCS B IOJIE hProcess CTPYKTYpPbl PROCESS INFORMATION. Bropoii

napaMmeTp fuExitCode — KOJ BO3BparTa.

O6e ¢pyHKIUM BO3BPAIIalOT HEHYJIEBOE 3HAUCHHUE TIPH YCIICIIHOM 3aBEPILCHHU.
[Iponecc MoxeT OBITH 3aBepLICH U "U3HYTPH" BBI30BOM (QYHKLUH ExitProcess ():
VOID WINAPI ExitProcess (UINT fuExitCode):;
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Paccmorpum mpocreiimmii mpumep cozmaHusi mpomecca (muctudr 6.1). Ilpumokenne
MMeeT JABa MyHKTa MeHIO: OTKpBITh 0JOKHOT U 3aKpbITh OJOKHOT. MBI 3allycTUM
CTaHIApTHOE NPHIIOKEeHHE notepad B BUIE MpoOLEcca, a 3aTEM BBITPY3UM €0 U3 MaMSTH.
UroObl MoKa3aTh BO3MOXHOCTb IepeJaul IapaMeTpoB CO37aBaeMOMy IIpoleccy, mepe-

MM €My B KOMaHTHOM cTpoke uMs (aiiina Ui OTKPBITHSL.

JNnctuHr 6.1. Co3pgaHue npouecca

TCHAR CommandLine[256] = T("notepad ReadMe.txt");

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam,

ram)

{

static STARTUPINFO tin;
static PROCESS INFORMATION pInfo;
static DWORD exitCode;

switch (message)

{

case WM CREATE:

tin.cb = sizeof (STARTUPINFO) ;
tin.dwFlags = STARTF USESHOWWINDOW;
tin.wShowWindow = SW_SHOWNORMAL;

break;

case WM COMMAND:

switch (LOWORD (wParam) )

{

case ID FILE OPEN:
GetExitCodeProcess (pInfo.hProcess, &exitCode) ;
if (exitCode != STILL ACTIVE) CreateProcess (NULL, CommandLine,

NULL, NULL, FALSE, 0, NULL, NULL, &tin, &pInfo);

break;

case ID FILE DELETE:
GetExitCodeProcess (pInfo.hProcess, &exitCode) ;
if (exitCode==STILL ACTIVE) TerminateProcess (pInfo.hProcess, 0);
break;

case IDM EXIT: DestroyWindow (hWnd); break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

break;

case WM DESTROY: PostQuitMessage (0); break;

default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return 0;

LPARAM 1Pa-
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[Ipu onucanumn nepeMeHHbIX, HEOOXOIUMBIX AJIsl CO3IaHUsI HOBOTO Ipolecca, Mbl 00bsi-
BIJIM UX CTaTHYECKUMHU:

static STARTUPINFO tin;

static PROCESS_ INFORMATION pInfo;

ITosTOMYy BCE 1OJIS IEPEMEHHBIX tin, pInfo UMEIOT HAYaJIbHOE HYJIEBOE 3HAUCHHUE, U HAM
JOCTaTOYHO OMNPEAEINUTh JIULIb 3 OIS CTPYKTYPbl STARTUPINFO. UTO MBI M caienaeM Mpu
00paboTKe COOOILIEHUS WM CREATE!

tin.cb = sizeof (STARTUPINEFO) ;

tin.dwFlags = STARTF USESHOWWINDOW;

tin.wShowWindow = SW_SHOWNORMAL;

Tak MBI yCTaHOBUM "'HOpManbHbIl'" PEKUM OTKPBITUS TPUIOKEHHS.

[Iponecc xe cozpagum npu oO6paboTke myHKTa MeHIO OTKPBITH 0JI0KHOT, €0 HICHTHU-
(ukarop ID FILE OPEN:

GetExitCodeProcess (pInfo.hProcess, &exitCode);

if (exitCode != STILL ACTIVE) CreateProcess (NULL, CommandLine, NULL,

NULL, FALSE, 0, NULL, NULL, &tin, &pInfo);

B kadectBe mapaMeTpoB QyHKIMU 3a1a7JM BCETO TPU OTJIIMYHBIX OT HYJIS TTOJIS:

0 KOMaHIHYIO CTPOKY JJIS BHI30Ba MPHUIIOKEHUS U Tepeadu eMy UMeHH Qaiina B Kade-
CTBC napamMeTpa CommandLine;

O ykasarenb Ha CTPYKTYPY tin, IOJIS KOTOPOI MBI OIPENEIHIIN IPU CO3/ITaHUH OKHA,
0 ykasaTenb Ha CTPYKTYpY pInfo, TJ€ MBI HOIYYUM JECKPUITOP CO3AaHHOIO MPOLECCa,;

Ob6parienne K GyHKIUH CreateProcess () 3aKIIOYIIN B YCIOBHBIM OMIepaTop
if (exitCode != STILL_ACTIVE)

9T00Bl M30€XKaTh CO3JAHUS HECKOJBKHX SK3EMIUIIPOB OJIOKHOTA. DTO, KOHEYHO, HE
CTPAIIHO, OAHAKO TPH CO3AAHUM CIIEIYIOIMIEr0o K3EMIUIIpa OJIOKHOTA MBI HE TOJIBKO Te-
psieM BCrO MH(OPMAILMIO O PaHEe CO3JaHHOM 3K3EMIUIIPE, HO U BO3MOXKHOCTh YHUYTO-
JKEHUS 00bEKTa Apa, 9TO MPUBEAET K "'3aMyCOPHUBAHUIO TAMSTH'.

[lepemeHHyI0 exitCode — KOZA BO3BpaTa — IOJYYUM Ipu OOpalleHWH K (QYHKIHH
GetExitCodeProcess ().

BOOL WINAPI GetExitCodeProcess (HANDLE hProcess, LPDWORD lpExitCode) ;

OTta MEPEMEHHAA IMIPUHUMACT 3HAYCHHUEC STILL ACTIVE (0x103) TOJBKO B TOM Ciyvae,
€CJIN MMPOoLECCC aKTUBCH, IMTO3TOMY MbI 6J1arononquo co3aaiuM Impouecc, €CJIu OH €1IC HE
CO3J1aH.

TTPUMEYAHNE

®YHKUMA GetExitCodeProcess () MOXeT Ge30nacHO oGpaTUTLCA MO AECKPUNTOpY, paB-
HoMy O — MMEHHO 3TO M BydeT NpoucxoanTb, Noka npoLecc elle He cosaaH. Ecnu xe npo-
LIeCC YHUYTOXEH "M3HYTpU", TO AEeCKpUMNTOp 3TOro npouecca GydeT akTyaneH B poauTenb-
CKOM TPUIIOXEHUM, MOCKONbKY OBBLEKT siapa He OyAeT YHUYTOXEH A0 Tex nop, fnoka ero
OECKPUNTOP He 3akpbIT dyHKUMEN CloseHandle (), U Mbl CMOXEM MOMYyYUTb KoL 3aBep-
LUEHVS1 JOYepHero npoLecca.
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[Ipu ynanennu OIIOKHOTa B MYHKTE MEHIO 3aKPBITh 0JIOKHOT HEOOXOANMO TaK¥Ke TPO-
BEpUTb — paboTaeT au AouepHHil mporecc. YToObl pa3oOparhes, KaK 3TO CAECIAHO, He-
00XOJIMO TIPE/ICTABIIATH MEXaHU3M CO3/IaHHS TIpoIiecca.

[Ipu cozmanmy HOBOTO MpoOIlecca OMEPAIMOHHOW CHCTEMOW CO3MAIOTCS OOBEKTHI sijpa
"mponecc" U "MOTOK" U BBIAEISETCS BUPTYaJbHOE AJPECHOE MPOCTPAHCTBO IMpoIlecca.
VY Kaxx7goro o0beKTa spa CyILIECTBYET CUETYMK IOJIb30BaTeNeH, U 3[eCh CUCTUUKY IpU-
cBauBaercs 3HayeHue 2. OIHy elIuHHIY [IPUCBAUBAET caM CO3JAaHHBIM MPOIecC, BTOpast
eIMHUIA Jo0aBIsieTCs MU Nepeaaye ASCKPUITopa poIuTeabckoMy mponeccy. Io cymie-
CTBYIOLLIEMY COIJIALICHHUIO ONEPALOHHAsl CHCTEMa aBTOMAaTUYECKH yJalisieT OOBEeKT sipa,
KaK TOJIbKO CYETYHK OOpalleHUi MPUHUMAET HyJieBoe 3HaueHue. OIHAaKO KOraa MPpUI0KEeHHE
3aKpBIIOCH CAMOCTOSITENIFHO, CUETUMK I0JIb30BaTeIel yMeHbIaeTcst Ha 1 u 00BeKT siupa
COXpAaHSETCs, B HEM e XpaHUTCS KOJ BO3Bpara.

Takum 00pa3om, orepalMOHHAsi CUCTEMa COXPaHACT OOBEKT sapa JTOYSPHEro mporecca
JI0 TeX TI0p, MOKa He OyIeT pa30pBaHa €ro CBS3b C POAUTEIBCKUM MPOLIECCOM.

TNTPUMEYAHUE

MoxHo "pasopBatb” CBA3b C pOAUTENBCKMM MPOLLECCOM Cpa3dy Mocrie ero Co3f4aHus BbI3O-
BOM (pyHKUMM CloseHandle (), KOTOpPAsi NPOCTO YMEHbLUMT CHETYMK ObOpaLLeHnin Ha 1.
CloseHandle (pInfo. hThread);

CloseHandle (pInfo.hProcess);

Tenepb Npu CaMOCTOATENbHOM 3aKpbITUM LOYEpPHEro npoiecca 06bekT sapa 6yaet aBTo-
MaTUYECKN YHUUYTOXEH ONEPaLMOHHON CUCTEMON.

HNmes ACCKPHUIITOP AOYCPHETO MPOLECCa, HECIOKHO MPOBCPUTHL €ro CymeCTBOBAaHUC, U,
€CJIn ,ZlO"ICpHI/Iﬁ mponecc pa60TaeT, MBI €TO YHUYTOKHUM.

GetExitCodeProcess (pInfo.hProcess, &exitCode);
if (exitCode == STILL ACTIVE) TerminateProcess (pInfo.hProcess, 0);

Tenepbr MOXHO 3aBepiiaTh pabOTy OJOKHOTA "eCTECTBEHHBIM 00pa3oM" HM3HYTPU HIIH
MPUHYAUTEIBHO U3 POIUTEIILCKOIO MIPOIIECCa, HO B 3TOM CIydae MbI IIOTEPSIEM BCE 3aIiu-
CaHHbBIE B OJIOKHOTE JaHHBIC.

Co3paHue noTokKa

Kaxaprii BRITIOITHAEMBIN TIPOIIECC MMEET XOTSI ObI OJIMH ITOTOK BBIOJHEHHUS. JTOT MOTOK CO3-
JTACTCS] aBTOMATHUECKH U YCIIOBHO HA3BIBACTCS TJIABHBIM. [ IporpaMMHBIil KOJT BHITIOIHSIETCS B
3TOM moToke. OHAKO BHYTPH MPOIIECCa MOXKHO CO31aTh HECKOJIBKO ITOTOKOB BBITOJIHECHUS,
TIPY 3TOM OHH OyIyT BBIOJHATHCS "TApaUIeNbHO" M TPOLIECC MOXKET PACCMaTPUBATHCS Kak
KOHTEWHEp ULl ITOTOKOB. BCe MOTOKM BBITOJHSIOTCS B KOHTEKCTE HEKOTOPOIo Ipolecca U
pazoensaonm 00HO adpecHoe NPOCMpaHCME0, TIO3TOMY TIOTOKH MOTYT BBIIOJHSTH OJMH U TOT
K€ KOJI ¥ OIIEPUPOBATh OTHUMHU U TEMHU K€ TaHHBIMHU. [lepexirouenre Mexay oToKamMu Tpe-
OyeT MEHBIIIHX 3aTPaT PECYPCOB M TIPOUCXOINUT OBICTpEE.

[ToToky npu CO3IaHUM BBIACISIOTCS CICTYIOIINE PECYPCHI:
O 00BeKT smpa;

O cTek moToKa.
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OOBIYHO MOTOKH CO3JAIOT ISl IOBBIIEHNS POU3BOJUTEILHOCTH BBIYNCIUTEIILHOM cucTe-
MBI B TOM CJy4ae, KOTJa OHU HCIOJB3YIOT pa3Hble Pecypchbl, KOTOPbIE MOT'YT HCIIOIb30-
BaThCsl OJHOBpeMeHHO. Hampumep, B mporpaMme, gutaromieid Gaii ¢ ITuUcKa, MPOU3BOIS-
LIEH BBIYMCIICHUA U BBIBOJSILEH JIaHHBIE HA M€4aTh, YMECTHO CO34aTh TPU MOTOKA, OJHAKO
3[ech BO3HHMKAeT MpoOjieMa MX CHHXPOHM3AlMu. JlefiCTBUTENBHO, €CcM JaHHBIE C JIUCKa
ellle He MPOYUTAHBI, TO BEIYHUCIATD €Ille PaHo. DTy IpodiIeMy Mbl 00CYANM MO3THEe.

Jly1s co31aHus TOTOKA MCIIONB3YeTCsl PYHKIMS CreateThread () !

HANDLE WINAPI CreateThread (
LPSECURITY ATTRIBUTES lpThreadAttributes, //aTpubyTs mOCTyma

DWORD dwStackSize, //pasMep cTeka IOTOKa
LPTHREAD START ROUTINE lpStartAddress, //bYyHKUMA IOTOKA
LPVOID lpParameter, //napaveTp GyHKLM
DWORD dwCreationFlags, //cocTogHre MoTOKa
LPDWORD 1pThreadId) ; / /VimeHTNOMKATOP MMOTOKA

(DYHKLII/ISI BO3BpaIacT ACCKPUIITOP CO3AAHHOI'O MMOTOKA 0o 0 B clIydac OIIHOKH.

Ecimm pa3sMep CTEKa yKasaH 0, IO YMOJIYaHHUIO CO34ACTCA TaKOH ke CTCK, KaK U y poau-
TCIBCKOI'O ITIOTOKA.

TTPUMEYAHUE
Mo ymonuaHuio cTek yctaHaBnuesaeTtcs pasmepom B 1 Mbant.

Tun mOTOKOBOW (YHKIIMM PTHREAD START ROUTINE ONHCaH B (aiijie BKIFOUEHUI
winbase.h CIEIYIONTUM 00pa3oM:
typedef DWORD (WINAPI *PTHREAD START ROUTINE) (LPVOID lpThreadParameter);

Tlomox 3asepuwiaemcs camocmosmenbHo npu 6bixo0e U3 GYHKYUU nomoxa 1ud0 MOXKET
OBITh 3aBEpILICH U3BHE PYHKIHUEH TerminateThread () !

BOOL WINAPI TerminateThread (HANDLE hThread, DWORD dwExitCode) ;

OYHKIUS NPUHUMAET JECKPUITOP CO3JAHHOTO MOTOKA hThread U KOJ 3aBEpUICHUS
dwEx1itCode, BO3BpAILIAET TRUE MPH YCIENTHOM 3aBEPILICHUU.

s mocpouHOTO 3aBEpIICHUS padOTH TOTOK MOXET BBI3BATh (DYHKIIMIO ExitThread () :
VOID WINAPI ExitThread (DWORD dwExitCode) ;

B npumepe (ucTuHT 6.2) co3MaaMM OTOK, KOTOPBIM MIPUCBOMT 3HAYSHHUE YKa3aTelio Ha
TEKCTOBYIO CTPOKY M 3aBEPILUT padoTy.

JNlnctunr 6.2. Co3gaHme noToka

TCHAR *pStr;
DWORD WINAPI MyThread (LPVOID param)
{

pStr = (TCHAR*)param;

return 0;
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LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
TCHAR *str = T("PaGoran nmotox!!!");
switch (message)
{
case WM CREATE:
CreateThread (NULL, 0, MyThread, str, 0, NULL);
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
TextOut (hdec, 0, 0, pStr, tcslen(pStr));
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);

}

return O;

IIpu co3manmu OkHA B COOOIIEHNT WM_CREATE CO3JaJUM IIOTOK:
CreateThread (NULL, 0, MyThread, str, 0, NULL);

lTPUMEYAHUE
MaoeHTndrkatop noToka Ham He HY>XEH, N Mbl BMECTO HEero ykasanun NULL.

[TotokoBas yHKIUS MyThread () MONyYWsIa yKa3aTreldb Ha CTPOKY M IPUCBOMIA TIIO-
OabHOM TIEpeMEHHON 3HAUCHHUE:

pStr = (TCHAR*)param;

31ech TpedyeTcs IBHOE MpeoOpazoBaHe THTIA.

B coo0miennn WM PAINT BBIBEJIEM 3Ty CTPOKY B OKHO:
TextOut (hdec, 0, 0, pStr, tcslen(pStr));

ITockonbky (yHKIMS OTOKA OYEHb KOPOTKasl, TO 3HAUCHHUE yKa3aTelsl pStr IPUCBOUTCS
JI0 TOTO, KaK OH HaMm noHajoourcsi. Ha puc. 6.1 moka3zan pe3ynbraT paboThl IPOTPaMMBI.
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W MyThread1 M=l &3
File Help
PacoTan notok!!

Puc. 6.1. lMporpamma ¢ ABymMs noTokammu

OpHako 4Yaie BCEro MPUXOAUTCS MPWIaraTh ONPEICIICHHBIC YCHIIHS, YTOOBI JOOUTHCS
MPABHJILHOW CHHXPOHHU3AIIMU pa0OThI TOTOKOB.

q)yHKLIMM C++ ansa co3paHua m 3aBepLlieHns NoToKa

Cranmaptabie APl-¢yHkuuu onepamnonHoit cucteMbl WiNdOWS CreateThread()
ExitThread (), KOTOPbIE MBI UCIIOJIB30BAIH IS CO3JJaHMsI M 3aBEPIIICHUS MTOTOKA, pa3pa-
6ateiBasich eie st Windows 3.1 u UMEroT HEKOTOpbIE TPOOJIEMBI, CBSI3aHHbBIC ¢ "'yTed-
KOH'" maMsATH, a TaKKe ¢ 00padOTKON CTAaTHYECKUX TIepPEMEHHBIX OMOIMOTEUHBIMH (PYHK-
nusMu. Hanmpumep, HECKOIBKO MOTOKOB MOTYT OJHOBPEMEHHO M3MEHSTh BHYTPEHHIOIO
CTaTHYECKYI0 TIepeMeHHYI0 (PYHKINU strtok (), B KOTOPOW XpaHUTCS yKa3aTeib Ha Te-
KYIIYIO CTPOKY.
Just perieHus: mogoOHBIX KOJUIM3WH Oblia pa3zpaboTaHa HOBask MHOTOIOTOYHAs OUOIHO-
Teka. [IpoToTHIBl HOBBIX (DYHKITHH, TpeTHA3HAYCHHBIX JUTSI CO3JaHUS U 3aBEPIICHHUS T10-
TOKa, pa3MeEIICHbI B (aiiyie BKIYSHUH process . h.
OYHKIUS beginthreadex () HUCHOJB3YETCS AJIA CO3[IaHUS MTOTOKA:
unsigned int  cdecl beginthreadex(void *secAttr, unsigned stackSize,

unsigned (_ stdcall *threadFunc) (void *), void *param,

unsigned flags, unsigned *ThreadId);
Bce napameTpbl GyHKIIMHA UMEIOT TO )K€ 3HAYCHHE, YTO M Y PYHKIHK CreateThread (),
HO THUIIbI JAHHBIX IpUBEACHBI B cuHTakcuce C++. Pazpaborunku OMOIHOTEKH PEIIMIN
COXpaHUTh BEPHOCTh CTaHmapTHeIM Tunam C++. Ho, x0T OMTOBOE IpeicTaBiICHUE
ImapaMeTpOB IOJTHOCTBIO COBITAAaeT, KOMIIIISATOP MOTPEeOyeT SBHOTO MpeoOpaszoBa-
HUs THIOB. Tak, Bo3BpaliaeMoe 3HaueHHue QYHKIUH UMEET THIl unsigned long, W €0
MOYKHO HCITOJIB30BaTh B Ka4eCTBE JAECKPHUITOpPA, TEM HE MEHee, TpebyeTcs siBHOE TIpe-
obpazoBaHue.

ITotoxoBas q)yHKIII/Iﬂ 34€Ch JOJKHA COOTBECTCTBOBATDH IMMPOTOTHUILY:

unsigned _ stdcall threadFunc (void* param);

J1is1 3aBepIIeHus MOTOKAa UCIOJIb3YeTcs QYHKIUS _endthreadex (), €€ MPOTOTHIL:
void  cdecl endthreadex(unsigned ExitCode);

O06e a1tr hyHKIUA TPeOYIOT MHOTOTIOTOYHYIO OHMOJIMOTEKY BPEMEHH BBITIOJNHEHUS, KOTO-
past, HaunHas ¢ Visual Studio 2005, ucmoms3yercs Mo yMOIYaHHUIO.
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Jns wiomroctpanuu paboThl (PYHKIIMU CO3aHHUA TOTOKA beginthreadex ()
(haiin BKIIIOYEHUH process.h K HalleMy MEPBOMY MHOTOIIOTOYHOMY MPHIIOKECHUIO (CM.

muctudr 6.2). [IponsBeneM cienyromme 3aMeHbI:

CreateThread (NULL, 0, MyThread,
str, 0, NULL);

_beginthreadex (NULL, 0, MyThread,
str, 0, NULL);

DWORD WINAPI MyThread (LPVOID pa-
ram)

{

unsigned  stdcall MyThread(void*
param)

{

no0aBuM

IMocite KOMIUIIALIMK IPUIIOKEHHE OyaeT paboTaTh Kak M paHee, HO UCIOJB3YET YKe HO-
BYIO OMOJIMOTEKY (YHKIIHIA,

TTPUMEYAHUNE

Ha camom gene dyHKuMM beginthreadex () M _endthreadex () sBRAtlTCA "obepTka-
MU" ONA TpaguUMOHHbIX PYHKUMIA CreateThread () U ExitThread (). OHM npeaBapu-
TENbHO BbIAENST NaMsATb MOA CTaTUYECKME MepeMeHHble CO34aBaeMoro noToka M o4u-
LLIaOT ee Npu 3aBepLUEeHNN 3TOro NoToka.

N3mepeHne BpemMeHU paboThbl NOTOKa

M3mepenue BpeMEeHH BBITIOJIHEHHSI HEKOTOPOr'0 y4acTKa KOoAa MPEACTaBISIeTCS HE TaKOU
y>K IIPOCTOH 3a/ayel, MOCKOJIbKY KBAaHT BPEMEHU, BBIACIICHHBIN ITOTOKY, MOXET 3aBEp-
UTHCS B JTF000H MOMeHT. [103ToMy, €ciii MBI OIpeIeNiM J1Ba MOMEHTA BPEMEHU U Haii-
JIEM UX Pa3HOCThb, TO HE MOYEM OBITh YBEPEHBI, YTO 3TO U €CTh YUCTOE BPEMS BBIMOJIHE-
HUA KoJa IMOTOKa. MexXay 3TUMH MOMEHTaMHU IOTOK MOT HEOJHOKPATHO TEepsTh
ynpasjienue. K cuacteio, uMeeTcst QyHKIMS GetThreadTimes (), KOTOpas MO3BOJIAET OII-
pEeIeNuTh, CKOJIBKO BPEMEHHU MOTOK 3aTpaTWi Ha BHINOJIHEHUE omnepaiuil. Ee npororumn
pa3mMeriieH B (aityie BKIFOUSHHH process . h.

BOOL WINAPI GetThreadTimes (HANDLE hThread, LPFILETIME lpCreationTime,
LPFILETIME lpExitTime, LPFILETIME lpKernelTime, LPFILETIME lpUserTime);
OYHKIUS TPUHUMAET JECKPUITOP MOTOKA W 4 yKa3aress Ha IepeMEeHHBIC, BO3BpaIaio-
e BpeMeHHbIE TI0Ka3aTenu moToka B equaunax mo 100 He (T. e. 10_70):

O CreationTime — BpeMs co3gaHus noroka ¢ 1.01.1601;

O ExitTime — BpeMs 3aBepiueHus noroka ¢ 1.01.1601,;

O KernelTime — BpeMs BBIIIOJHEHHUS KOJa ONEPAIIMOHHON CUCTEMBI;
O UserTime — BpeMs BBINIOJIHEHHUS KOJ1A TIPHIIOKEHHS.

[TockonbKy 71 XpaHEeHUsT BpeMEHU B TakoM (opmate 32 OUT HE XBaTaeT, JUIsl ATHX Iie-
JIeH BRIETSIOTCS IBe 32-OUTHBIX TIEPEMEHHBIX CTPYKTYPHI FILETIME.
struct FILETIME { DWORD dwLowDateTime;

DWORD dwHighDateTime; };
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Nwmeercs eme omHa GYHKIOHS GetProcessTimes (), KOTOpPas TO3BOJHT OIPENEIHUTH,
CKOJIBKO BPEMEHH gce nomoxu Tpoliecca (axe yke 3aBeplleHHBIE) 3aTpaTUiId Ha BbI-
MIOJTHEHHUE 3aJa4d. B kauecTBe mepBoro mapameTpa QyHKIUN UCIOIB3YETCS AECKPUTITOD
rporecca.

BOOL WINAPI GetProcessTimes (HANDLE hProcess, LPFILETIME lpCreationTime,
LPFILETIME lpExitTime, LPFILETIME lpKernelTime, LPFILETIME lpUserTime) ;

s nmpumepa (uctuHr 6.3 U puc. 6.2) npuBeeM OKOHHYIO (DYHKIIMIO TPOrPaMMbI, BbI-
YHUCIISIONIEH BpeMs pabOTHI IIOTOKA.

JNuctur 6.3. U3mepeHne BpeMeHU BbINOMHEHUS NOTOKa

#include <process.h>
unsigned _ stdcall MyThread(void* param)
{
for (int 1 = 0; 1 < 10000000; i++);
return 0;
}

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
HANDLE hThread;
LARGE INTEGER Create, Exit, kernel, user;
static _ int64 kernelTime, userTime, totalTime;
TCHAR str[256];
RECT rt;
switch (message)
{
case WM COMMAND:
switch (LOWORD (wParam) )
{
case ID THREAD:
hThread = (HANDLE) beginthreadex (NULL,0,MyThread, NULL,Q,NULL) ;
WaitForSingleObject (hThread, INFINITE);
GetThreadTimes (hThread, (FILETIME *)é&Create.u,
(FILETIME *)&Exit.u, (FILETIME *)&kernel.u, (FILETIME *)&user.u);
CloseHandle (hThread) ;
kernelTime = kernel.QuadPart;
userTime = user.QuadPart;
totalTime = Exit.QuadPart - Create.QuadPart;
InvalidateRect (hWnd, NULL, TRUE);

break;
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case IDM EXIT: DestroyWindow (hWnd) ; break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
GetClientRect (hWnd, &rt);
hdc = BeginPaint (hWnd, &ps);
_stprintf(str, T("kernelTime = %$I64d\nuserTime = %I64d\ntotalTime\
= %164d"), kernelTime, userTime, totalTime);
DrawText (hdc, str, tcslen(str), &rt, DT LEFT);
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

[Ipu 06paboTke MyHKTa MEHIO C HICHTU(HUKATOPOM ID THREAD CO37[aeM MOTOK (hyHKIIU-
el beginthreadex() W (pyHKIHEH WaitForSingleObject () JKIEM €r0 3aBEpIICHUS.
3nech MBI 3a0eraeM HEMHOTO BIiepell, 00 3TOH (GYHKIWH OyaeM TOBOPHUTH MPH 00CYykKe-
HUM BOIIPOCA CHHXPOHM3ALUH MPOLECCOB M MOTOKOB, IIOKA JIUIIb CKa)KeM, YTO (PyHKIHS
MPUOCTAHOBUT BBIMOJIHEHHE TEKYIIETro MOTOKA JIO 3aBEPICHHS MOTOKA hThread.

ITocne yero nony4um BpeMEHHBIE XapaKTEPUCTUKU TIOTOKA:

GetThreadTimes (hThread, (FILETIME *)&Create.u, (FILETIME *)&Exit.u,
(FILETIME *)&kernel.u, (FILETIME *)&user.u);

Uro0Obl HE 3aHUMATKLCS MMPeoOpa3oBaHUEM Tapbl 32-OMTHBIX YWcell B OJHO 64-OuTOBOE
3Ha4Y€HHUE, MOCTYIUM IPOIIe — HCIOIb3yeM O00bEIMHEHNE LARGE INTEGER, I'Ieé COBMe-
[ICHA B MaMITH CTPYKTypa FILETIME C OAHOUM 64-OMTHOW NepeMEeHHOW THIa LONGLONG
(3KBHBAJICHTHO HOBOMY THITy JaHHBIX __ int64). Temepb Mbl MOXKEM OOpallaThes ¢ Ie-
pEeMEHHON THMa LARGE INTEGER, KaK CO CTPYKTYpOW FILETIME, pacCMaTpHBas IOJE u,
WM Kak ¢ 64-pa3psIHbIM YHCIOM LONGLONG B MOJ€ QuadPart.

TTPUMEYAHUE

B chaiine BknoyeHMn winnt . h onpegeneHo obbegMHeHne

typedef union LARGE INTEGER

{ struct {DWORD LowPart; LONG HighPart;};
struct {DWORD LowPart; LONG HighPart;} u;
LONGLONG QuadPart;

} LARGE INTEGER;

(I)YHKHI/IH GetThreadTimes () IO3BOJIUT NOJYy4YUThb TPU BPEMCHHBIC XapaKTepI/ICTI/IKI/I:
(0 kernelTime = kernel.QuadPart ——BpeMﬂpaGOTLIHﬂpaHpOTOKm
O userTime = user. QuadPart — BPEMA BBIIIOJIHCHUA CcOOCTBEHHOTO KoJa IIOTOKa,

O totalTime = Exit.QuadPart-Create.QuadPart — IOJIHOE BpeMs pabOTHI MOTOKA.
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Pesynprar momydeH B Buae 64-pa3psaHOTO YHCNA THNA _ int64, A MPeoOpa3oBaHUs
KOTOPOTO B TEKCTOBOE IMPEACTABICHUWE NPOIIE BCEr0 HCIOIb30BaTh (YHKIHUIO
_stprintf (), KaK MbI 3T0 nenanu B guctunre 1.13. HyxHo Tonmpko mcmonb3oBath Gop-
MaT 64-pa3psiIHOTO 1EJIOro Ynuciaa — $I64d.

TMPUMEYAHNE

Mo>xHO 6bIno Bocnonb3oBaThecs 64-pa3psigHbiM aHanoroM yHKUMK itoa () :
char* i64toa(_ int64 Val, char *DstBuf, int Radix);

unu

wchar t* i64tow( int64 Val, wchar t *DstBuf, int Radix);

I ThreadTimes1 Hi=] E
Ele Help

kernelTime = 0

userTime = 780005

totalTime = 930053

Puc. 6.2. lamepeHne BpeMeHu paboTbl NOToKa

BbICOKOTOYHOE M3MepeHne BpeMeHMU

OnmHako (yHKIUS GetThreadTimes() HE TO3BOJMT H3MEPUTh MAIBIH MPOMEXKYTOK
BHYTPH OJIHOrO KBaHTa BpeMeru (oxono 20 mummcexyna, 1 mc = 107°¢). Jlnst s1ux me-
neit B Windows nipeaycMoTpeHs! 1Be (yHKIH.

(DyHKL[I/ISI QueryPerformanceFrequency () IIO3BOJUT U3MEPHUTh YaCTOTY CUCTUHMKA BBI-
TIIOJIHEHUS C BBICOKHMM pPa3pCUICHUEM!

BOOL WINAPI QueryPerformanceFrequency (LARGE INTEGER *lpFrequency);
a q)YHK]_[I/ISI QueryPerformanceCounter () BO3BpamacT €ro TeKyH.[I/Iﬁ OTCYET.
BOOL WINAPI QueryPerformanceCounter (LARGE INTEGER *1pPerformanceCount);

B kavecTBe mapamerpa HCIOJL3yeTCs yKa3aTreib Ha 00beJUHEHUE LARGE INTEGER, OIH-
caHHOE B (hailiie BKIIOYCHHUH winnt . h.

O0e QyHKIIMK BO3BpAIIAOT FALSE, €CJIM HE YAaJI0Ch HAWTH CYCTUYUK BBIMOITHEHUS.

B kauectBe mpumepa (ucTuHT 6.4) "m3mMepum" Bpems pabOTHI IMKIIA, BUA OKHA MPHIIO-
YKeHHUs TIpUBeieH Ha puc. 6.3.

JNuctuHr 6.4. TecT ANA BbICOKOTOYHOro U3MepeHUss BpeMEeHHOro uHTepBana

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
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TCHAR str[60], tmp[20];
int i, sum;
LARGE INTEGER frequency, Start, End;
static _ int64 totalTime;
switch (message)
{
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID CYCLE:
QueryPerformanceFrequency (&frequency) ;
Sleep(0);
QueryPerformanceCounter (&Start) ;
// VI3MepsaeMbll KOI
for (1 = sum = 0; 1 < 1000; i++) sum += i;
L11707777 7707777 77777777777777777777777777
QueryPerformanceCounter (&End) ;
totalTime = (End.QuadPart - Start.QuadPart)*1000000/
frequency.QuadPart;
InvalidateRect (hWnd, NULL, TRUE);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM_PAINT:
hdc = BeginPaint (hWnd, &ps);
_tescpy(str, T("Bpema paCoTel UMKIa B MKC: "));
_ié4tot (totalTime, tmp, 10);
_tescat (str, tmp);
TextOut (hdec, 0, 0, str, tcslen(str));
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

st XxpaHeHrs BpeMEHHBIX XapaKTEPUCTUK OMUIIIEM NIEPEMEHHBIE:
LARGE INTEGER frequency, Start, End;

static  int64 totalTime;
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BrruucnurenpHbBIH AJITOPUTM 3aIlyCTUM Ha BBIITOJIHEHHUE Y€PE3 MECHIO I'NIaBHOI'O OKHaA, €ro
uneHTudukarop 10 _cycLE. [lepex HadanoMm BBIYUCICHHN M3MEPHM YacTOTY CUETUHKA U
CHUMEM IEPBBIA OTCUET:

QueryPerformanceFrequency (&frequency) ;

QueryPerformanceCounter (&start) ;

TMPUMEYAHNE

Mbl BOCnonb3oBanucb yHKUMen Sleep (0) nepen nepsBbiM OTCYETOM BPEMEHW, YTOObLI
BbIYVCMEHNS rapaHTUPOBAHHO Ha4Yanucb C Ha4anoMm Bbl4ENEHHOro NOTOKY KBaHTa BPEMEHM.
®PyHKUMA Sleep (msec) obecneyvBaeT 3a4epXKy BbINOMHEHWSA NMOTOKA HA msec MUMAMUCe-
KyHA, yAanss noTOK M3 OYepeamn OXuAaHus MpOLLeCCOPHOro BPEMEHM; €CIN Xe apryMeHT
paBeH 0, NOTOK OTAAeT OCTaTOK KBaHTa BPEMEHW W XAET MONyYeHNs CreayoLero KBaHTa.

ITo 3aBepInieHUIO ITUKIIA CHUMAEeM BTOPOH OTCUET:
QueryPerformanceCounter (&end) ;
U BBIUHCIISIEM BpeMs MEXKIy JBYMS OTCUeTaMu B MUKpoceKkyHaax (1 Mkc = 10760):

totalTime = (end.QuadPart-Start.QuadPart)*1000000/frequency.QuadPart;
3}160]) TI0JIC QuadPart HUMEET TOT XK€ TUIIL _int64, 4TO U NIEPEMCHHAA totalTime.

TTPUMEYAHUNE

Mb! Ucnonb3oBann MaclTabHbIi MHOXUTENb 1000000, YTOOBbI pe3ynbTaTt BbIBECTU B MUK-
poceKkyHOax. BonbLlwuin MHOXUTENb UCMNONb30BaTb HET CMbICNa, NOCKOJIbKY HaKnagHble pac-
XO4bl HA BbI3OB d.)yHKLI,VIVI QueryPerformanceCounter () COCTaBNAKT OKOJO 1 MKc.

CdopmupyeM CTpOKy i1 BBIBOJIA B COOOIEHNH WM _PAINT. JIjis mpeoOpa3oBaHus B CTPOKY
64-0MTHOTO 3HAYEHUSI UCTIONB3YeM (DYHKIMIO i64tot ().

M Time = [O] =]
File Help
Bpema paboTe uHkna g Mkc: §

Puc. 6.3. BbICOKOTOYHOE M3MepeHMe BpeMeHU

NMpuopuTeThbl NOTOKOB

PacrmipenenenreM nporeccopHOro BpEMEHH MEX]Ty TOTOKAMU, BBIMOIHIEMBIMHU B OTiepa-
[IUOHHOW CUCTEME, 3aHUMAETCS NIAHUPOGUWUK NOMOKOG, SBISIFOIIUICS BAKHEHITUM KOM-
moueaToM Windows. KaxkmaoMmy MOTOKY IMpH 3amycKe MPHUCBAWBACTCS CBOW YpPOBEHB
npuopumema (0t 0 — caMbIif HU3KUH IPHOPHUTET, 10 31 — camblif BRICOKUH IPHOPHUTET).
[Tpuuem O mproOpHUTET 3ape3epPBUPOBAH 3a CHEIUATEHBIM CHCTEMHBIM IOTOKOM "OYUCTKU
CBOOOJTHBIX CTPAHHMI] TTAMSTH" ¥ MOJIH30BATEIILCKUM ITOTOKAM HE IPHUCBANBACTCA.

Ypoeeﬂb npuopumema nomokxa CKJIaJAbIBA€TCA U3 IBYX KOMIIOHEHTOB: KjlacCa IMIPHUOPUTE-
Ta ponecca 1 OTHOCUTCIIBHOI'O IMPUOPUTETA IIOTOKA. PaCCMOTpI/IM ux HO,Z[p06HO.
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B Tabm. 6.1 npuBeneHs! HACHTH(OUKATOPBL, KOTOPHIMI MOYKHO OTIPEIEIUTh KIIacc IPHOPUTETA
Iporecca npyu €ro Co34aHrhM B MapaMeTpe dwCreationFlags @yHKHHH CreateProcess|().
OTOT KJIacc OyIeT MPUMEHSATHCS TS BCEX TIOTOKOB, CO3/IaHHBIX MPOIIECCOM.

Tabnuuya 6.1. Knaccbl npuopumema npouyecca

Knacc npuoputeTta WpeHtndmkatop 3HayeHue

Real-time (peanbHoro BpemeHw) REALTIME PRIORITY CLASS 0x00000100
High (BbicokmMi) HIGH PRIORITY CLASS 0x00000080
Above normal (Bbiie 06bI4YHOrO) ABOVE NORMAL PRIORITY CLASS 0x00008000
Normal (06bI4HbIN) NORMAL PRIORITY CLASS 0x00000020
Below normal (Hnxe 06bI4YHOrO) BELOW NORMAL PRIORITY CLASS 0x00004000
Idle (npocTanBsatoLLmin) IDLE PRIORITY CLASS 0x00000040

ITo ymomuanuio (mapaMmeTp dwCreationFlags = 0) 3aJaeTcs Kiacc MPUOPHUTETa Normal
1 OOJIBIITMHCTBO IMpouecCCOB CO3AaCTCA UMCHHO TaKHUM 06p2130M. He CICOy€T 3aaaBaTb
nponeccy CIMIIKOM BBICOKHH KJIaCC — 3TO MOXKET cKa3aThCAd Ha MMPpOU3BOAUTCIIBHOCTHU
cucreMbl B 1eioM. Heo0XxoauMMo MOMHHTBL, 4To Kiacc Real-time HCIIOJIB3YETCS JIUILIb
B UCKIIFOYUTCIIbHBIX CITyYasix.

OYHKIUSA GetPriorityClass ():

DWORD WINAPI GetPriorityClass (HANDLE hProcess) ;

BO3BpaliaeT MHGOpPMALMIO O KiIacce MpUOpUTeTa mporecca, a Apyras (yHKOus
SetPriorityClass ().

BOOL WINAPI SetPriorityClass (HANDLE hProcess, DWORD dwPriorityClass);
MO3BOJISIET M3MEHHUThH KIlacC MPHOpUTETa PabOTAIONIEro MPHIOKEHHUsS, KOTOPBIA Oyer
ﬂeﬁCTBOBaTL JIMIIb HA BHOBb CO3JaHHBIC ITIOTOKH.

Omnpenenuts Kacc MPUOPUTETA TEKYIIETO MPOLIECCa MOYKHO CIEAYIOIUM 00pa3oM:
DWORD Priority = GetPriorityClass (GetCurrentProcess());

rae QYHKIUS GetCurrentProcess () BEPHET IECKPUNTOP TEKYIIETO MpoIecca.
W3menuts knacc IMPUOPUTETA TPOLECCa MOCJIC €TI0 CO3JaHrsd MOXKXHO TaK:

SetPriorityClass (pInfo.hProcess, HIGH PRIORITY CLASS);

OpHako Kiacc MPHOPHUTETA MPOLEcca SBISETCS UL 0a30BBIM YPOBHEM, OTHOCHUTEIIEHO
KOTOPOTO OMpeaeNseTcss MpUOpuUTeT ToToka. [lpm co3manmm moToka (GyHKIHEH
CreateThread () OH Bcerja cosmaercs ¢ npuoputerom Normal, kotopsiii 3amaetr 6a30-
BBII YPOBEHB JIJISl TEKYIIETO Kiracca.

s  wW3MeHeHWs TMPUOPUTETAa CO3MAHHOTO TIOTOKA  HCIONBb3yeTcs  (PYHKIHS
SetThreadPriority ().

BOOL WINAPI SetThreadPriority (HANDLE hThread, int nPriority);
TAC nPriority — OTHOCUTEJIHLHBIN MMPUOPUTET MMOTOKA.

[IpuBenem ans cripaBku B Ta0I. 6.2 MpUOPUTETH TOTOKOB U3 KHUTH JIK. PuxTtepa.
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Ta6nuuya 6.2. lNpuopumemsl MOMOKoO8

OTHOCUTENbHbLIN

Knacc npuoputeta notoka

NnpPUOPUTET NOTOKaA Idle Below Normal Above High R_eal-
Normal Normal time

Time-critical 15 15 15 15 15 31

(KPUTUYHBIN MO BpEMEHMN)

Highest (BbiCLumni) 6 8 10 12 15 26

Above normal 5 7 9 11 14 25

(BbIWwe 06bIYHOrO)

Normal (06bI4HbIN) 4 6 8 10 13 24

Below normal 5 7 9 12 23

(Hwxe 06bI4YHOrO)

Lowest (HM3wwmun) 2 4 6 8 11 22

Idle (npocTavBatoLmin) 1 1 1 1 1 16

MoskHO 3a1aTh 7 pa3NUyYHBIX MPUOPHTETOB MOTOKA, @ A0COITIOTHOE 3HAYCHUE CKIIA/IbIBA-
ercst 13 0a30BOro MPUOPUTETA KIIacCa U OTHOCUTEIBHOTO IpHOpUTETa noToka. 13 tabmu-
bl BUJTHO, YTO C OTHOCHTEIILHBIM MpUOpUTETOM Time-critical mist Bcex KiiaccoB, KpoMme
Real-time, aGcomnrorHbit proputer — 15, a ¢ mpuopurerom ldle — 1. Drto caenano,
YTOOBI OTPAHUYHUTH 007aCTh "Juramuyeckozo npuopumema', B KOTOPOH MOIKHBI HAXO-
JIUTHCS TI0JIb30BaTEIbCKIE IOTOKH.

Wnentuduxatopsl, HEOOXOIUMBIC JJI YCTAHOBKH OTHOCHTEJILHOTO IPHOPUTETA ITOTOKA,
orpezeNieHb! B (haliyie BKIIFOUEHHUH winbase . h, UX 3HAYEHUS NpUBEJICHBI B Ta0. 6.3.

Tabnuuya 6.3. MldeHmughukamopbl 0MHOCUMeE TbHbIX NPUOPUMeEMmMO8 Mnomoka

OTHOCUTENbHbIN UpneHtndukarop 3HauyeHue
npuopuTeT NoToKa

Time-critical THREAD PRIORITY TIME CRITICAL 15
Highest THREAD PRIORITY HIGHEST 2
Above normal THREAD PRIORITY ABOVE NORMAL 1
Normal THREAD PRIORITY NORMAL 0
Below normal THREAD PRIORITY BELOW NORMAL -1
Lowest THREAD PRIORITY LOWEST -2
Idle THREAD PRIORITY IDLE -15

Yro0bl CO37aTh MOTOK C OTHOCHTENBHBIM IIPHOpUTETOM, Hampmmep, Highest, oObramo
CO3/1al0T "TIPUOCTAHOBJICHHBIN MOTOK'", U3MEHSIOT €ro MPUOPUTET M 3aIyCKAIOT HA BBI-
TIOJTHEHHE (PYHKITUEH ResumeThread () :

DWORD WINAPI ResumeThread (HANDLE hThread) ;
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Hanpuwmep,

HANDLE hThread;

hThread = CreateThread (NULL, O, MyThread, NULL, CREATE SUSPENDED, NULL);
SetThreadPriority (hThread, THREAD PRIORITY HIGHEST) ;

ResumeThread (hThread) ;

Tekyniee 3HaUeHUE OTHOCUTENIBHOIO MPUOPUTETA MOTOKA MOKHO Y3HATh U3 BO3Bpalllac-
MOT0 3HaUeHUS (PYHKIIUU GetThreadPriority ():

int WINAPI GetThreadPriority (HANDLE hThread) ;

B Hamiem ciy4ae, eciiu Obl Mbl JJO0OABHIIM B TIPEIBIYIIHI IPUMED CTPOKY:

int priority = GetThreadPriority (hThread) ;

TO MOJYYHITH Obl 3HaYeHHE paBHOE 2. OJJHAKO UCTHHHOE 3HAYEHHE MOXKET ObITh OOJIbIIE,
M 3TO CBSI3aHO C TEM, YTO IUIAHHPOBIIMK MOTOKOB MOXKET CAMOCTOSITENBHO MOBBIIIATH
MIPUOPUTET MOTOKOB, HO TOJIBKO B 00JIACTH MPHOPUTETOB 1—15, mosToMy 3Ty 00J1acTh
Y HA3bIBAIOT O0JIACTHI0 JUHAMHYECKOTO MPUOPHUTETA. EMMHCTBEHHOE, B YEM MBI MOXKEM
OBITh YBEPEHBI, TAK 3TO B TOM, YTO MPHOPHUTET IIOTOKA HE HUXKE YCTAHOBJICHHOTO.

MPUMEYAHUE
MOXXHO M3MeHUTb NpUopUTET 1 Yy paboTaroLero NoToka.

[1maHupOBIIMK MTOTOKOB MPOCMATPUBAET BCE TIOTOKH, MMPETSHIYIONIUE HA TIPOIECCOPHOE
BpeMs (IIOTOKH, HAXOJSIIUECS B PESKUME OKUTAHUS, UCKITIOYAIOTCS U3 PACIPEACIICHUS).
[IpocMaTpuBarOTCs MOTOKK, HAYMHAS CO cTapiiero npuopureta — 31, U, Kak TOIbKO Oy-
JIET HaWJIeH MOTOK, OXHUIAIOIINN odepenu, eMy OyIeT OTAaH KBaHT BpeMEHHU (OKOJIO
20 mc). OueBUIHO, YeM MEHBIIE IPUOPUTET TOTOKA, TEM MEHBIIE y HEro IIIaHCOB Ha T10-
Jy4eHUe KBaHTa BpeMEHH, 1 "cOOpIIMK Mycopa" ¢ IPUOPHUTETOM | MONYYHT yrpaBlicHHE
TOJIKO TOT/a, KOT/Ia CUCTEME COBCEM Yyxe HeueM Oyzer 3aHsTbes. C apyroil CTOpPOHBI,
€CJIM MBI 33J]aJJIM CJIMIIIKOM BBICOKHI IPHOPHUTET, TO MOKEM 3a0JIOKHPOBATH HEKOTOPHIC
CHUCTEMHBIE YTUJIMTBI, YTO MOKET MIPUBECTH K "TYIMUKOBOK" CUTyaluu.

CMHXpOHM3aL|Mﬂ NMOTOKOB
B NOJSIb30BaATEJIbCKOM pexXnmve

OrnepalnvoHHasi CUCTEMa MOACPKUBACT HECKOJIBKO MEXaHU3MOB, PETYJIHUPYIOIIUX J0C-
TYII TIPOIIECCOB M TIOTOKOB K pasaensseMbiM pecypcaM. CaMbIM MMPOCTHIM B OBICTPBIM CITO-
co0OM pa3JieNieHus] PecypcoB sIBIsieTcss ucmonb3oBanue 6Onoxupyiowux (Interlocked)
yHKyuil, a TAK’)KE OCHOBAaHHOTO HA HMX MEXaHM3Ma KPUTHYCCKHX CEKITHH.

Interlocked-dpyHKLMUN

Hepeako Bo3HHMKAeT mpocTas 3aja4a CHHXPOHHU3AIWH, KOTJ]a HECKOJIBLKUM MOTOKAaM Tpe-
OyeTcs U3MEHUTh 3HAYCHHUE OJTHOW III00ANLHOW MepEeMEHHON. B 3TOM cityyae MOXKHO pe-
IMTE 3a1a4y, ncnoin3ys Interlocked-gynkmuu. Dti GQyHKIMY HA3BIBAIOT AMOMAPHBIMU,
UMesl B BUAY HedeauMoCmp OTIEPallii: OHU BBIMOIHSIOTCS OYSHb OBICTPO, OTHUMAS TTPH-
MepHO 50 TaKTOB MPOIECCOPHOTO BPEMEHH.
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IIpeacraBum cutyanuro:
long variable = 0;
DWORD WINAPI Threadl (PVOID param)
{
variable++;
return O;

}
DWORD WINAPI Thread2 (PVOID param)

{

variable++;

return 0;
}
I[Ba MOTOKa MBbITAKOTCA YBCJINYUTD 3HAYCHUC HepeMeHHOﬁ variable. I[OHYCTI/IM, HepBLIfI
IIOTOK CYHHUTHIBACT 3HAYCHUC HepeMeHHOﬁ variable, paBHOE 0, © B 3TOT MOMEHT Ipo-
I/ISOI>'I,Z[CT nepeaadya ynpasJICHUA BTOPOMY ITOTOKY, KOTOpBIfI TAaKX€ CUUTHIBACT 3HAUYCHHUEC
HepeMeHHOﬁ variable, PpaBHOC 0, YBCJINYUBACT 3HAYCHHC Ha 1 U1 3a1ChbiBacT pE3yIbTAT
o0OparHO B Ti100anbHYI0 IepeMeHHy!0. Terneps mepBhlil MOTOK CHOBA TOJYyYaeT yIpaBlie-
HUE, YBEININBACT 3HAYCHUE HA 1 U 3alMCHIBACT PE3yJIbTaT 0OpPaTHO B IIEPEMEHHYIO.

[Tocne 3aBepiieHus pabOTHI MOTOKOB NEPEMEHHAs variable pPaBHA 1, a HE 2, KaK HaM
OBI XOTENOCh.

Juist Toro 4ToObI MoM00HAs OTepaIsl BIMOIHIIIACH KOPPEKTHO, HEOOXOANMO Ha BpeMs
OTlepalliy YTCHUsI/3amiucy 3a0JI0KUpOBaTh 0OpalieHne K IIepeMEeHHON CO CTOPOHBI JAPYTOro
nmotoka. Oto mocturaercs B Interlocked-dyHkiusix, KoTopele yCTaHABIMBAIOT HA BpEMs
OTepaIK CHEIUAIBHBIN (JIar, YKa3bIBaIOIIUMA, YTO JaHHBIN apec MamMsITy 3a0JI0KHPOBaH:

O 1LonG InterlockedExchangeAdd (PLONG plAddend, LONG lIncrement);

(YHKUIUS TO3BOJISIET YBENUYWTHh 3HAUEHHE MEPEMEHHOM *plAddend Ha BEJIMYHHY
lIncrement (MJIM yMEHBIINTb, ECIIH NTAPAMETP UMEET OTPULIATEIEHOE 3HAUYEHHE);

O LonG InterlockedExchange (PLONG plTarget, LONG 1lVal) ;
(GyHKIHUS 3aMEHsIeT 3HaYeHUE [TEPEMEHHON *plTarget Ha 1Val,
O pvoID InterlockedExchangePointer (PVOID* ppvTarget, PVOID pvVal);
®YHKHHH33MCHHCT3HaquHeyKa%HEHH*pvaargetHavaaL
BOBBpaH_[aCMBIM 3HAa4YCHUEM (bYHKLII/Iﬁ SABJIACTCA HOBOC 3HAYCHUC nepeMeHHoﬁ, Ha KOTO-
PYIO YKa3bIBACT IICPBBIN IMaApaMETP.
TMPUMEYAHUE

MmeeTcs 4ONONMHUTENBHBIN Habop aToMapHbIX (PYHKUMIA, peann3oBaHHbIX B ONepaunoHHON
cucteme Vista n Windows 7, B TOM uncrne ux 64-6utHele aHanoru. NMogpobHee B MSDN.

Ecnu BepHyTBCA K HalieMy npuMepy, TO HYKHO ObIJIO ObI cienaTh Tak:
DWORD WINAPI Threadl (PVOID param)

{
InterlockedExchangeAdd (&variable, 1);

return 0;
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}
DWORD WINAPI Thread2 (PVOID param)

{
InterlockedExchangeAdd (&variable, 1);
return 0;
}
Hns nByx Apyrux QpyHKIHNA TOCTPOUTE IPUMEP CAaMOCTOSITEIBHO.

Kpuntnyeckue cekuum (critical section)

KpuTtndaeckue cexnum peanrn3oBaHbl IO TPUHIUNIY "3cTadeTHON manodyku', KOTOpoi 00-
MEHHBAIOTCS TIOTOKH, MPOBEPSsl JIOCTYIHOCTh Pecypca, W SIBISIIOTCS Haubosee SKOHO-
MHUYHBIM CIIOCOOOM CHHXPOHHU3ALMH OTOKOB.

Brauane HeoOX0AMMO OOBSBHUTH MEPEMEHHYIO THITA CTPYKTYPBI CRITICAL SECTION Ha
[JI00aJIbHOM YPOBHE:

CRITICAL SECTION CriticalSection;

[lepen wucmonb30BaHMEM IEPEMEHHAS JOJDKHA OBITh HMHHUIIMAIM3MPOBAHA (QYHKIHEH
InitializeCriticalSection().

VOID WINAPI InitializeCriticalSection (LPCRITICAL SECTION lpCrSection);

s paGoThI ¢ KPUTUYECKUMHE CEKITUSMU HCITONB3YIOTCS J1B€ (PYHKINHU, KOTOPBIC MPUHU-
MAaIOT B Ka4eCTBE ITapaMeTpa yKa3aTellb Ha CTPYKTYPY CRITICAL SECTION:

VOID WINAPI EnterCriticalSection (LPCRITICAL SECTION lpCriticalSection);

VOID WINAPI LeaveCriticalSection (LPCRITICAL SECTION lpCriticalSection);

Ilepen magamoMm "KpuUTHYECKOTO" ydacTKa KoJa HEOOXOIMMO BBI3BIBATH (DYHKITHIO
EnterCriticalSection (), KOTOpas MPOBEPSET OOCTYMHOCTh pecypca. Eciu pecypc
JIOCTYIICH, OH OJIOKHPYETCsI, a KO BBIITONHICTCS, MHaue — paboTa MOTOKa MPHUOCTAHAB-
JUBaeTCs JI0 OCBOOOKIACHHS pecypca.

B xonne "kputudeckoro" ydacTka Koja HEOOXOAMMO OOBSIBUTH KPUTHYECKYIO CEKIHIO
JIOCTYITHOM TpH TTOMOIITH (YHKIIUU LeaveCriticalSection ().

Korma HagoOHOCTh B KPUTHUYSCKOM CEKIIMHM OTIAJAST, MOXKHO YAQJIUTh €€ (yHKIHEH
DeleteCriticalSection().

VOID WINAPI DeleteCriticalSection (LPCRITICAL SECTION lpCriticalSection);
Paccmotpum mpocToll mpuMep: OTACNbHBIA MOTOK CO3AA€TCs AJIA YTEHHUS TEKCTOBOTO
¢aiina, BBIBOJ B OKHO OCYILECTBISIETCS B COOOMmEHMHM WM PATNT (imcTHHT 6.5). Kon

npuMepa B OCHOBHOM MOBTOPSIET KOJI, MCIOJIb30BaHHBINM B 3a/1a4e YTEHHS TEKCTOBOIO
¢aitna (cm. muctunr 2.1—2.3).

NuctuHr 6.5. Kputnyeckasn cekuus gns AByx NOTOKOB

#include <process.h>
#include <fstream>
#include <vector>

#include <string>
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std::vector<std::string> v;
CRITICAL SECTION fs;
unsigned  stdcall Thread(void* param)
{
std::ifstream in;
std::string st;
EnterCriticalSection (&fs);
in.open( T ("readme.txt"));
while (getline(in, st)) v.push back(st);
in.close();
LeaveCriticalSection (&fs);
InvalidateRect ( (HWND)param, NULL, TRUE) ;
return 0;
}
[I111777777777777777777777777777777777777777777777777777771777777777777
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
HDC hdc;
PAINTSTRUCT ps;
std::vector<std::string>::iterator it;
int y;
static HANDLE hThread;
switch (message)
{
case WM CREATE:
InitializeCriticalSection (&fs);
hThread = (HANDLE) beginthreadex (NULL, O, Thread, hWnd, O, NULL);
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps):;
EnterCriticalSection (&fs);
for (y = 0, it = v.begin(); it < v.end(); ++it, y += 16)
TabbedTextOutA (hdc, 0, y, it->data(), it->length(), 0, NULL, O0);
LeaveCriticalSection (&fs) ;

EndPaint (hWnd, &ps);
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break;
case WM DESTROY: PostQuitMessage(0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

[lepemeHHyt0 fs THIa CRITICAL SECTION ONHCHIBaEM Ha TIIOOAaJIBHOM YPOBHE, 3IIECh JKE
OITUIIIEM KOHTEHHEp vector IUIA THIA string, TAE OyeM XpaHUTh CTPOKH. MHMIMamm3anmio
KPUTHUYECKOW CEKIIMH TPOBOJIM B COOOIICHNH WM _CREATE TIEpe]l CO3JJaHHEM TTOTOKA.

A B QYHKIHUIO TIOTOKAa U 00pabOTYMK COOOIICHUS] WM PAINT BCTaBHM B KadecTBe 00J0-
KeK napy (QyHKIHH:

EnterCriticalSection (&fs);

LeaveCriticalSection (&fs);

qToO U OGGCHG‘II/IT HaM IOCJICA0BATCIbHOCTD BBINIOJIHCHHA KPUTHYECKOTO y4daCTKa KoAda.
I[eﬁCTBPITeJ'ILHO, eClin cpaﬁn CIIIC HC MPOYMTAH, BEIBOAUTL €TI0 B OKHO PAaHO, B TO K€ BpPC-
M3 [IPU IIEPEPUCOBKE OKHA JIYYILIE BO3AEPKATHCS OT NPOAOJDKEHHS BBOJA.

[NockonbKy B pyHKIIUH IMOTOKA HAM MOHAZ00UTCS JECKPUNITOP OKHA hiWnd, MIEPEAaIAM €To
rapamMeTpoM IMOTOKOBOHM (DYHKLIMH, OTHAKO MOTpeOyeTCsl SBHOE MPeoOpa3oBaHue THIIA!

InvalidateRect ( (HWND) param, NULL, TRUE);

CUHXpOHMU3aLMsA C UCNONb30OBaHUEM
00BLEeKTOB fgpa

Interlocked-¢pyHkinm u KpUTHUECKHE CEKIIMH, HECMOTPSI Ha WX MPOCTOTY M CKOPOCTH pa-
00TbI, HE 00CCIIEUNBAIOT JOCTATOYHON TMOKOCTH /ISl CHHXPOHHU3AIHMK MOTOKOB. OHU He-
MIPUMEHUMBI [T CHHXPOHHU3AINH TIPOIIECCOB. B 3TOM Cilydae MPHXOIUTCS UCIIONB30BaTh
00BEKTHI S/Jpa, KOTOPBIE MOTYT HAXOUTHCS B CBOOOHOM U 3aHATOM COCTOSHHH.

[lepeuncnuM 0OBEKTHI AApa: npoyeccol, NOMOKU, 3a0anus, Gaiinsl, coOObImMuUs, odxcudde-
Mble matimepbul, cemaghopul, MbIOMEKCH.

[Ipu pabote c o0BeKTaMH SApa HY>)KHO UMETH B BHJIY, YTO OHHU MPHHAJIEKAT HE CO3/1aB-
LieMy MX IpoLeccy, a ONepaluoHHON cucteme. IMEHHO 3TO 00CTOSTENLCTBO M MTO3BOJIS-
€T IOJIyYUThb JOCTYI K HUM U3 Pa3HbIX MIPOLIECCOB.

OyHKIUU U1 PabOTHI ¢ 00BEKTaMH SApa TPEOYIOT MEPEKITIOUCHIS B PEXKUM SIpa, UTO
otHuMaeT npuMepHo 1000 TakTOB MPOLIECCOPHOTO BPEMEHH, MO3TOMY SIBISIOTCS "Men-
JICHHBIMH"' OTICPAITHSIMH.

Ha6op Wait-pyHKIMii TT03BOIAET IPHOCTAHABINUBATE BBITOJHEHHE ITOTOKA O OCBOOOK-
JieHust 00beKTa sijpa. Yaie Bcero UConb3yercs: (GyHKIIHS:

DWORD WINAPI WaitForSingleObject (
HANDLE hHandle, //meckpunTop obBeKTa Ampa
DWORD dwMilliseconds) ; //BpemMsa OXuoaHus
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OyHKIHA 0KHIAET OCBOOOXKIEHUS O0BEKTa sipa dwMilliseconds MIJUIHCEKYHJ (3Ha-
YeHHe TapamMeTpa INFINITE MCIOJB3YeTCs AJsl HeOTPaHUYEHHOTO OXHJIAHHA) U, €CIIU 1O
WCTEYCHWH OTOTO BPEMEHH OOBEKT He OBUI OCBOOOXIEH, BO3BpAIlaeT 3HAUYCHHUE
WAIT TIMEOUT. Ilpn ycmemHom 3aBepiieHMH (DYHKIMS BO3BpaIlacT HYJIEBOE 3HAUCHHE
WAIT OBJECT 0.

Ecnu 06BexT sipa hHandle 3aHAT, GYHKIUS WaitForSingleObject () MEPEBOJUT MOTOK
B PEKUM OXUAaHUS (T. €. MOTOK "3achmaer”" M He y4dacTBYeT Oosee B pacnpeaeicHUU
IIPOLIECCOPHOTO BPEMEHH), €CIH ke OOBEKT CBOOOJIEH, OH MEPEBOANUTCSA B 3aHATOE CO-
CTOSHHUEC, 1 BBIIOJHAIOTCS CICAYIONIUMC MHCTPYKIHUU MIPOTpaMMHOT0 KO/Ja.

Nmeetcs eme onHa (YHKIMSA, KOTOpas MO3BOJIET OXKHIATh OCBOOOXKICHUS Cpasy He-
CKOJIBKUX O0BEKTOB!

DWORD WINAPI WaitForMultipleObjects (

DWORD dwCount, //KOMMUeCcTBO OBOBEKTOB AIpa
CONST HANDLE* phObjects, //MacCcuB OeCKPUIITOPOB

BOOL fWaitAll, //pexuM paboTs

DWORD dwMilliseconds) ; //BpeMsa OXUIaHns

Ecnmu fWaitAll = TRUE, QyHKOUS OyIET KAaTh OCBOOOXKICHUS 6cex 0OBEKTOB, MHAYE —
MIOTOK OyJIeT BO30OHOBIICH TIPH OCBOOOXKICHUH J1100020 00BEKTa U3 MacCUBa phObjects,
a BO3BpaIllaeMoe 3HAYCHUE OIPEACITHUT HHIEKC 00BEKTa B MACCUBE phObjects.

Cemadhopbl

Cemadopbl peasn30BaHbl KaK CUETYMKH, KOTOPHIEC YBEIWYMBAIOT CBOE 3HAUYCHHUE, KOTIa
pecypc ocBoOOKAAETCs, U YMEHBIIAIOT 3TO 3HAUY€HHE, KOrAa Kakoi-mubo MOTOK HOTpe-
oyet pecypc. Coznarorcst cemadopsl QYHKIMEH CreateSemaphore () !
HANDLE WINAPI CreateSemaphoreW (

LPSECURITY ATTRIBUTES lpSemaphoreAttributes, //aTpmOyTs mocTyma

LONG lInitialCount, //cueTunr
LONG 1MaximumCount, //KOMmMUecTBO 3amad
LPCWSTR lpName) ; / /s cemadopa

Cemadopbl SBISIOTCS TI00aJbHBIMH CHCTEMHBIMH OOBEKTAMH M, €CJIM JIBa Pa3JIMUHBIX
poriecca OTKPBIBAIOT ceMadop C OAHUM UMEHEM, UCTIONB3YIOT OMH U TOT e 00beKT. Ec-
JIM BMECTO UMEHH YKa3aH NULL, CO3IaeTCs JIOKAIBHBIN I JAHHOTO Tporiecca cemadop.

[Napamerp 1MaximumCount 3aJIa€T MAKCUMAJIBHOE YHCIIO TIOTOKOB, KOTOPhIE MOTYT paboTaTh
¢ oobekToM. [Ipr 3HaUeHNH 1MaximumCount = 1 ceMadop Ha3bIBAIOT UCKTIOUAIOUUM.

1InitialCount — HaYallbHOE 3HAYCHHE CUETYMKA oOpaimieHuil. Eciu cueTunk paBeH 0,
Bce (hYHKINH, OxXuaaroniue ceMadop, OyayT OJJOKHpOBaHEI, IOKA 3HAYECHUE CUCTINKA HE
yBenmuuutcs. CYSTUYUK U3MEHSETCS B Ipeieaax [0; 1MaximumCount].

OyHKIHS BO3BpAIAET IECKPUNITOP CO3AaHHOTO cemadopa min 0 B cliyyae OIIMOKH.
OTKpBITh CYIIECTBYIOIIHI ceMadop MOKHO (DYHKITUEH OpenSemaphore () :

HANDLE WINAPI OpenSemaphoreW (
DWORD dwDesiredAccess, //mpapa mocryna, ofemuo SEMAPHORE ALL ACCESS
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BOOL bInheritHandle, //ecimu TRUE, OECKPUIITOP MOXET OHTbH yHAaCJIeLOBaH
LPCWSTR lpName) ; //vims cemadopa

Ecnu cemadop HaiineH, pyHKIMS BO3BpAIAET €ro JECKPHUIITOP, HHaYe — 0.

Crnenyromiast QyHKIUs ocBOOOXKIaeT ceMadop, MO3BOJISIL MCIOIL30BaTh €ro JIPYroMy

MpollecCy WM TOTOKY ((QYHKIMS TPOCTO YBEIMYUBAET CYETYMK cemadopa Ha
lReleaseCount)

BOOL WINAPI ReleaseSemaphore (

HANDLE hSemaphore, //meckpunrop cemabopa
LONG lReleaseCount, //3HadeHne OymeT noBaBJIEHO K CUYETUUKY
LPLONG lpPreviousCount); //coxpaHdeT MNpeldyliee 3HAUEHME CUeTUuMKa

[Toctpoum mpoctoit npumep (JUCTHUHT 6.6), T/Ie B AUAJIOTOBOM OKHE Pa3MECTHM JIBa dJIe-
MeHTa ynpasieHus Progress Bar (nHamkaTopa BBIIOJHEHHS) W CO3IaJuM JIBa MOTOKA,
KaXJIblii M3 KOTOPBIX YIPABISET CBOUM WHAWKATOPOM. ISl HAISTHOCTH OTOOpa3uM
CTaHIApTHBIN cBeTOOpP.

PaGorats ¢ cemaopoM MOXKHO TIpH TOMOIIH (DYHKIUH WaitForSingleObject () WIH
WaitForMultipleObjects ().

TTPUMEYAHUNE

MoTokn 6yaem Tenepb co3naBaTb MyHKUMEN beginthreadex (). HyxHo gobasutb dann
BKIMIOYEHUN process . h.

TNucTturr 6.6. emoHcTpauusa paboTbl cemadopa

#include <process.h>
#include <commctrl.h>
HANDLE hSemaphore;
INT PTR CALLBACK Dialogl (HWND, UINT, WPARAM, LPARAM) ;
L1177 07 777777777777 7777777777777777777777777
HWND SetElement (HWND hDlg, HDC& mem, WORD IdBitmap, WORD IdProgress)
{
HBITMAP hBitmap = LoadBitmap (hInst, MAKEINTRESOURCE (IdBitmap)) ;
HDC hdc = GetDC (hD1lg) ;
mem = CreateCompatibleDC (hdc) ;
ReleaseDC (hDlg, hdc);
SelectObject (mem, hBitmap) ;
HWND handle = GetDlgItem(hDlg, IdProgress);
SendMessage (handle, PBM SETRANGE, 0, 30<<16);
SendMessage (handle, PBM SETSTEP, 1, 0);
SendMessage (handle, PBM SETPOS, 0, 0);
return handle;
}
L1177 07 7777777777777 777777777777777777777777
unsigned  stdcall MyThreadl (void* param)
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{
HWND hWnd = (HWND)param;
HDC hdc, mem;
int t = 0;
HWND hProgress = SetElement (hWnd, mem, IDB BITMAP1, IDC PROGRESSI) ;
while (1)
{
WaitForSingleObject (hSemaphore, INFINITE) ;
Sleep (500) ;
hdc = GetDC (hWwnd) ;
BitBlt (hdec, 320, 25, 25, 50, mem, 0, 0, SRCCOPY);
ReleaseDC (hWwnd, hdc);
if (++t > 30) t = 0;
SendMessage (hProgress, PBM SETPOS, t, 0);
ReleaseSemaphore (hSemaphore, 1, NULL);
}
return 0;
}
L1770 7777 7770777 77777777777777777777777777777777
unsigned  stdcall MyThread?2 (void* param)
{
HWND hWnd = (HWND)param;
HDC hdc, mem;
int t = 0;
HWND hProgress = SetElement (hWind, mem, IDB BITMAP2, IDC PROGRESS2) ;
while (1)
{
WaitForSingleObject (hSemaphore, INFINITE) ;
Sleep (500) ;
hdc = GetDC (hWnd) ;
BitBlt (hdec, 320, 25, 25, 50, mem, 0, 0, SRCCOPY);
ReleaseDC (hWnd, hdc);
if (++t > 30) t = 0;
SendMessage (hProgress, PBM SETPOS, t, 0);
ReleaseSemaphore (hSemaphore, 1, NULL);
}
return 0;
}
L1117 1777 77777777777 777777777777777777777777777

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

switch (message)
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}

{
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID SEMAPHORE:
DialogBox (hInst, MAKEINTRESOURCE (IDD DIALOGl), hWnd, Dialogl);
break;
case IDM EXIT: DestroyWindow (hWnd) ; break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

[1717717777777777777777777777777777777777777777
INT PTR CALLBACK Dialogl (HWND hDlg, UINT message, WPARAM wParam, LPARAM lParam)

{

static HANDLE hThreadl, hThread?2;
switch (message)
{
case WM _INITDIALOG:
InitCommonControls () ;
hSemaphore = CreateSemaphore (NULL, 1, 1, NULL);
hThreadl=(HANDLE) beginthreadex (NULL, O, MyThreadl, hDlg, O, NULL);
hThread2=(HANDLE) beginthreadex (NULL, O, MyThread2, hDlg, O, NULL);
return TRUE;
case WM COMMAND:
if (LOWORD (wParam) == IDCANCEL)
{
TerminateThread (hThreadl, 0);
TerminateThread (hThread2, 0);
CloseHandle (hThreadl) ;
CloseHandle (hThread?2) ;
EndDialog (hDlg, O0);
return TRUE;
}
break;

}

return FALSE;

}
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Jna ucmonp3oBaHUs 3JeMeHTa ymnpaBieHws Progress Bar (uHIuKaTOp BEHITOTHEHHS)
HEOO0XOAMMO J100aBHUTH (hailyl BKIIOYEHUH commctrl.h M OHMOIHMOTEKY comctl32.1ib,
a TaKKe WHUIMUPOBATH OOIIME 3JEMEHTHl YIpaBieHHs oOpamieHueM K (yHKUUU
InitCommonControls ().

s oToOpaskeHUs] WHAMKATOPA BBITIOJHEHMS MOATOTOBUM B PEIAaKTOPE PECYpPCOB JIBa
pHUCYHKa ¢ n300pakeHreM cBeTodopa B pa3HBIX COCTOSHUSAX pazMepoM 25x50, ux wuieH-
TU(PHUKATOPHI — IDB_BITMAP1 M IDB BITMAP2.

Jeckpunrop cemadopa onuiineM Ha rio0aibHOM YPOBHE:

HANDLE hSemaphore;

B okoHHO# ()yHKIMH TJIaBHOIO OKHa co3maauM nyHKT MeHio START, npu oOpaboTke
KOTOPOT'O BBI3BIBAEM JTUAJIOTOBOE OKHO:

DialogBox (hInst, MAKEINTRESOURCE (IDD DIALOG1), hWnd, Dialogl);

B nmanoroBoM OKkHEe pa3MecTHM JBa WHAMKATOPA BBIIONHEHUS C WACHTU(UKATOpAMU
IDC_PROGRESS1 M IDC_PROGRESS2.

[Ipu OTKPHITHH JAUATOTOBOTO OKHA MHUIIMUPYEM OMONIHMOTEKY OOLIMX 3JIEMEHTOB YIpaB-
JICHUS:

InitCommonControls () ;

OnpeenuM JTIOKaabHBIN 15 IIporiecca cemadop:

hSemaphore = CreateSemaphore (NULL, 1, 1, NULL);

Cemadop ompenensieM Kak uckairouaowuli, 1MaximumCount = 1. HadyanbHoe 3HaueHue
CYETYHMKA PaBHO 1, T. €. ceMadop U3HAYATHLHO CBOOO/ICH.

A Temneps MOKHO CO3/aTh JIBa MOTOKA!

hThreadl = (HANDLE) beginthreadex (NULL, O, MyThreadl, hDlg, O, NULL);

hThread2 = (HANDLE) beginthreadex (NULL, O, MyThread2, hDlg, 0, NULL);
rnepejiaBasi MM B KaueCcTBe MapameTpa JECKPUNTOP JUaJIOrOBOr0 OKHa.

Ilotoknu Cpa3y HAYMHAIOT BBIIIOJHATHCS, IIOCKOJIbKY NApaMETp dwCreationFlags = 0.

OYHKITUU TTOTOKOB MOCTPOEHBI CHMMETPHYHO, TTOITOMY PAaCCMOTPHM TOJBKO OIHY W3
HUX, HAIPUMEP, MyThreadl ().

Hactpoiiky anemenTa ynpasieHHs "MHAUKATOP BBIIOIHEHMS ", a TAK)Ke 3arpy3Ky pacTpo-
BOTO M300pa)KCHUsI BBITIOJIHUM B OTJEIBHOW (YHKIUH SetElement (), KOTOpas BEpHET
JECKpUITOP COOTBETCTBYIOILEro 31eMeHTa Progress Bar.

YcranoBuM nuanazoH uHaukatopa or 0 mo 30 (BepxXHss rpaHHMLa B CTapLIeM CJIOBE
1Param, HWXKHISI — B MiagmeM). ChopMmupyeM 3HAYeHUE JIOTHYECKHUM CIBHIOM —
30<<16. lllar nHIMKaTOpa yCTAHOBUM B 1, a HAYaJIbHOE 3HAUYEHUE B 0.

IToTokoBast GyHKITUS TTOCTpOEHA KaK OCCKOHEYHBIA ITUKI while (1) .. W MOYKET OBITH
OCTaHOBJICHA JIUIITH W3BHE. BHYTpH 1HKITa *%K1eM 0cBOOOXKAeHHS cemadopa:
WaitForSingleObject (hSemaphore, INFINITE) ;

ITocne oTkpeITHS cemadopa yCTAaHOBHM 3aAepkKKy B 0,5 cek, 4TOOBI MOXKHO OBLIO BU3Y-
IBHO HAOJIIOJIATh MPOIIECC ero MepeKiroueHus. [loayuynM KOHTEKCT YCTpOMCTBa BBIBOAA
Y CKOITUPYEM KapTUHKY U3 KOHTEKCTa AMATH Ha TIOBEPXHOCTh JHAIOTOBOI'O OKHA!

BitBlt (hdc, 320, 25, 25, 50, meml, 0, 0, SRCCOPY);
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TMPUMEYAHNE

KoopavHaTel Ansi BbiBofa M3obpaxeHns ceetodopa (320,25) 3aBUCAT OT pasmepa U no-
3ULMN SNEMEHTOB YMNPaBIEHUs, @ Takke YCTaHOBMEHHOrO paspelleHust gucnnes, Yto mMo-
XeT NPUBECTU K CMELLEHMIO N306paxeHns. B aTom criydae npuageTcs KOOpAMHaTLI CKoppek-
TUpOBaTb.

Crnenyromieit KOHCTPYKITUEH:

if (++t > 30) t = 0O;

obecneunM MUKIMYECKOe TIOBTOPEHIE TEPEeMEHHON t 3HAYeHHIA U3 Arama3oHa [0;30].
YBenuuuBaeM 3HaYEHHE UHIUKATOpa:

SendMessage (hProgressl, PBM SETPOS, t, 0);

U OTKpbIBaeM ceMadop:

ReleaseSemaphore (hSemaphore, 1, NULL);

Tenepb BTOpOH MOTOK MOYKET MOJIYUYUTh YIIPABICHUE.

Tak MPOUCXOIUT MEPEKITIOYCHUE MEXKTY ABYMS MOTOKAMH, K Mbl MOXKEM HAOIIOAAThH 3TOT
MPOILIECC B THATIOrOBOM OKHe (pHc. 6.4).

Semaphore E3

Puc. 6.4. PaboTta gBYyX NOTOKOB BbIMNOSTHEHMS

HpI/I HaXaTU Ha KHOHKy CUCTCMHOTI'O MCHIO MBI yHI/I‘ITO)KaeM IIOTOKH, SaKpI)IBaeM nux
JECKPUTITOPHI hThreadl, hThread2, TIOCJIE YeT'O 3aKPHIBAEM JINATIOTOBOE OKHO (PYHKITHEH
EndDialog().

CobbITnA

[Totok mMoxeT co3math 00beKT "CoObITHE", IEPEBECTH €r0 B 3aHATOE COCTOSHUE U BbI-
[IOJIHUTh KaKkue-TO oneparuu. JIro0ok MOTOoK, 1axe MPUHAIISKAIIUN IPyroMy MPoLeccy,
MOJXKET MPOBEPUTH 3aHATOCTH 3TOTO COOBITUS U MEPEHUTH B PEIKUM OXXKUIAHMSI JI0 MEPEXO-
J1a COOBITHS B CBOOOHOE COCTOSIHHUE.

CoObiTHe co3gaeTcs YHKIUCH CreateEvent () -

HANDLE WINAPI CreateEventW (
LPSECURITY ATTRIBUTES lpEventAttributes, //aTpmbyTsl mocTymna
BOOL bManualReset, //pexum cbpoca COBHTUS
BOOL bInitialState, //HadajylbHOE COCTOSHUE

LPCWSTR lpName) ; //vMsa  COBBITISA
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[lepBrIii 1 IOCTIENHUH TTapaMeTphl IMEIOT TOT XKE CMBICH, UTO U U ceMadopa: aTpudy-
THI OCTYTIA U TII00ATBHOE UMSI COOBITHSI (MJIH NULL IS JIOKAJTBHOTO COOBITHS).

Bropoii mapameTp lpEventAttributes OINpeENseT PeKUM cOpoca COOBITUSI: TRUE —
BPYYHYIO, FALSE — aBTOMAaTHYECKH.

Tpetuit mapaMeTp bInitialState OMPENENseT HAYATLHOE COCTOSHUE COOBITUS: TRUE —
CBOOOHO, FALSE — 3aHATO.

BosBpaniaeMbiM 3HaueHHEM (QYHKIUH SBISETCS ISECKPUIITOP COOBITHSI.

Ecnmu motok apyroro mporecca co3zaet coObITHE € TEM ke UMEHEM, TO HOBOTO 00BEKTa
He 00pa3yeTcsl, a peaTu3yeTcs JOCTYII K YK€ CYIIESCTBYIONIEMY B CHCTEME O0BEKTY.
JlocTyI K CyIIECTBYIONMIEMY COOBITHIO MOYKHO TIOJIYYHTh U (PYHKIMEH OpenEvent () :

HANDLE WINAPI OpenEventW (
DWORD dwDesiredAccess, //mpasa mocTymna, oOerHO EVENT ALL ACCESS
BOOL bInheritHandle, //ecmu TRUE, OECKPUITOP MOXeT OHTbL yHACJEeIOBaH
LPCWSTR lpName) ; //vMsa COBBITHSA
OyHKIHS BO3BpAIIAET NECKPUITOP COOBITHS MU NULL, KOTJa COOBITHE HE HAlIEHO.
[Tocne co3nanust COOBITHS €r0 MOYKHO TIEPEBECTH B CBOOOIHOE COCTOSIHUE (DYHKITHEH
BOOL WINAPI SetEvent (HANDLE hEvent);
a q)YHKHI/IH ResetEvent () HIEPECBOAUT COOBLITHE B 3aHATOE COCTOSHHE:
BOOL WINAPI ResetEvent (HANDLE hEvent) ;
O06nbexT "CobpITHE" MOXKHO YIIUTH BBI30BOM CloseHandle ().
Jlis wimocTpanuy MpUMEHEHHUS 3TOr0 00beKTa MpHBeeM (parMeHT MPOrpaMMEI (JIHC-
THUHT 67), KOTOpad Cco34acT ABa MOTOKA: OAWH IJIA BBIACIICHUS 010Ka nmaMATH, a ,Z[perfI

It ee "ounctku". Pazymeercs, 3TH mporecchl HeOOX0IUMO CHHXPOHU30BATh, TIOCKOIIBKY
"OYHUCTUTDL'" MAMATH MOKHO JIHIIIE MOCJIE €€ BBLIECICHUS.

JIncTnHr 6.7. CUHXpOHU3aLus NOTOKOB 06bekToM Event

#include <process.h>
struct STR { int k; char *p;};
HANDLE hEvent;
LI17777 0777777777777 777777777777777777777
unsigned  stdcall MyThreadl (void* param)
{
((STR*)param) ->p = new char([ ((STR*)param)->k];
SetEvent (hEvent) ;
return 0;
}
unsigned  stdcall MyThread?2 (void* param)
{
WaitForSingleObject (hEvent, INFINITE) ;
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for (int i = 0; i < ((STR*)param)->k; i++) ((STR*)param)->p[i] = '\0';
SetEvent (hEvent) ;
return 0O;
}
[11171777 77777777777 7777777777777777777777777777
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
TCHAR str[100];
static HANDLE hThreadl, hThread?2;
static STR mem = {2500000, NULL};
switch (message)
{
case WM CREATE:
hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

hThreadl = (HANDLE) beginthreadex (NULL,0,MyThreadl, émem, 0, NULL) ;
hThread2 = (HANDLE) beginthreadex (NULL,(Q,MyThread2, émem, 0, NULL) ;
break;

case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps):;
_stprintf (str, T ("IlamaTe BHIeJeHa O ampecy: 3p"), mem.p);
TextOut (hde, 0, 0, str, tcslen(str));
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Jng mepenadn B GyHKIMIO TOTOKA yKa3zaTelsl Ha OJIOK BBIZEISIEMON aMSITH U €€ pa3Me-
pa omwuileM CTPYKTypy STR. Torma, co3iaB mepeMEHHYIO THIA STR, MOXEM MEpeaTh ee
aJipec TP CO3/IaHUH MTOTOKA:

hThreadl = (HANDLE) beginthreadex (NULL, O, MyThreadl, &mem, O, NULL);
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CosznaBaTh MOTOK MBI Temeph OyneM QyHKIHEH beginthreadex (), KaK B MPEIBITyIIEH
3agade. CoObITHE C aBTOMAaTHUECKUM COPOCOM B 3aHSITOM COCTOSIHUM CO3[aeM IPH CO3-
JaHWU OKHA!

hEvent = CreateEvent (NULL, FALSE, FALSE, NULL);

a ero JIeCKPUNTOp OOBSIBUM Ha TII00AILHOM YPOBHE, YTOOBI OH ObLT JOCTYIECH B MIOTOKO-
BBIX (DYHKIHSIX.

IlepBbIii NOTOK MyThreadl BBIACISIET MAMSTh:

((STR*)param)->p = new char[ ((STR*)param)->k];

U TIEPEBOJIUT COOBITHE B CBOOOTHOE COCTOSTHHE:

SetEvent (hEvent) ;

BTopoil moTOK MyThread2 KAET 3aBEPILICHUE MEPBOTO U "YUCTUT" MAMATH:
WaitForSingleObject (hEvent, INFINITE) ;

for (int i = 0; i < ((STR*)param)->k; i++) ((STR*)param)->p[i] = '\0';
[Mocne aToro coObITHE BHOBB NIEPEBOUTCS B CBOOOHOE COCTOSIHHUE:

SetEvent (hEvent) ;

TTPUMEYAHNE

MockonbKy Mbl co3ganu  cobbiTve C  aBTOMATMYECKUM cOpocoM, TO  byHKUMSA
WaitForSingleObject (), 3aKOHYMB OXMAAHWE, BHOBb MepeBedeT ero B 3aHsToe COo-
cTosiHMe. TakuMm o6pasoM, Mbl MOXEM MCMONb30BaTb 3TO COObLITUE KaK MpU3HaK TOro, YTo
Kakon-To NOTOK paboTaeT ¢ AaHHOW 06nacTbio NamsTu.

MbloTeKCbl

MbioTeke (ot anri. mutex — mutual exclusion) peann3oBaH Kak CUETYHK: OH MOXOXK
Ha MCKJIIOYAoIui cemadop 1 o0ecrednBaeT MoTOKaM B3aMMOHMCKITIOYAOIIHN JOCTYII
K pecypcaMm. MpIOTEKC XpaHHUT WAESHTH(UKATOP MOTOKA, CYETIHUK YHCIIa MOIb30BaTeIeH
u cuetyuk pekypcuu. OH ommyaercs oT cemadopa TeMm, uro Wait-pyHkuus mposepsiet
3HA4YCHHUEC €Io I/I}leHTI/Iq)HKaTOpa, H, €CJIM OH COBIIaAacT C I/I)IeHTI/I(i)I/IKaTOpOM TEKYUICTO
IIOTOKA, TO 3TOT IMOTOK, HECMOTPSA Ha TO, UYTO MBIOTCKC 3aHAT, IMMOJIYYUT JOCTYII K PECYP-
caM, a CUETYHK peKypcuu yBennuutcs Ha 1. Takum oOpa3oM, OuH MOTOK MOKET IOJIb-
30BaThCsl PECYPCaMU MBIOTEKCa MHOTOKPATHO.

Wnentuduxarop moroka omnpenensier, Kakod MOTOK 3aXBaTHJI MBIOTEKC, a CUETYHK pe-
KypCHI — CKOJIBKO Pa3.
Cozmaercs MBIOTEKC (YHKIIUEH CreateMutex (), TPOTOTHI KOTOPOW pa3MeIleH B (aiiie
BKIIFOUCHHUH winbase.h:
HANDLE WINAPI CreateMutexW (

LPSECURITY ATTRIBUTES lpMutexAttributes, //aTpuByTe mocTyma

BOOL bInitialOwner, //HadajibHOE COCTOSHME

LPCWSTR lpName) ; //vMsa MBIOTEKCa
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CylI1ecTBYIOIINN MBIOTEKC MOXKET ObITh OTKPBIT (PYHKIIMEH OpenMutex () !
HANDLE WINAPI OpenMutexW (

DWORD dwDesiredAccess, //npaBa mocTymna
BOOL bInheritHandle, //HadajbHOE COCTOSHUE
LPCWSTR lpName) ; //viMsa MBIOTEKCa

ITapamerp bInitialOwner ONpPEAENIET HAYAIBHOE COCTOSIHUE MBIOTEKCA. ECM OH paBeH
FALSE — MBKOTEKC CO31a€TCsI B CBO6OI[HOM COCTOsHHUHU, €TO0 I/II[CHTI/I(I)I/IKaTOp paB¢cH 0,
TAaKXXC paBCH 0 CUCTUYHMK peKprHﬁ. Ecan xe napamMeTp paB€H TRUE, MBIOTCKC 3aHAT TC-
KYIIUM [TOTOKOM, TPH 3TOM €ro UACHTH(UKAaTOpYy NMpUCBauBaeTCs 3HAUCHUE UIACHTU(U-
KaTropa TEeKYILEro oToKa, CYETYUKY PEKYPCUN IPUCBAUBAETCS 3HAUEHUE 1.
(DyHKHHﬁReleaseMutex(ﬁ

BOOL WINAPI ReleaseMutex (HANDLE hMutex) ;

OCBO60)K,Z[3.6T CYH_IGCTByIOI]_II/Iﬁ MBIOTECKC. HOCKOJ’IBKy IIOTOK MOXET 3aXBAaTUTh MBIOTCKC
HECKOJIBKO pa3, TO U 0CB06OI[I/ITL €ro OH JOJIKCH CTOJIBKO K€ pas. Korz[a IIOTOK BHOBb
3aXBaTbIBACT MBIOTCKC, €0 CYUCTUHMK peKprI/Iﬁ YBCINYMBACTCA Ha 1, a npu 0CB060)KZ[€—
HUU MBIOTCKCA YMCHBIIACTCSA Ha 1. MbIoTekc cuuTaeTcs CBO6OI[HLIM, Koraga €ro C4€T4ymkK
pekypcuii paBeH 0, Torga M UASHTHPUKATOP MBIOTEKCAa aBTOMATHYECKHA MPUHUMAET HY-
JICBOC 3HAYCHHUC.

s npumepa 3aMeHUM B JTHCTUHTE 6.7 ceMadop Ha MBIOTEKC U ITOCMOTPHUM, YTO U3 3TO-
ro noiay4urcs. Ham moTpeOyeTcss H3MEeHUTh JIMIIb HECKOJIBKO CTPOK B mporpamme. Omu-
IEM JIECKPUIITOP:

HANDLE hMutex;

¥ BMECTO cemadopa co3/[aIiM MBIOTEKC B CBOOOTHOM COCTOSIHUU:

hMutex = CreateMutex (NULL, FALSE, NULL);

B Q)YHKHI/II/I WaitForSingleObject () HMCIIOJB3yEM JCCKPHUIITOP MBIOTCKCA:
WaitForSingleObject (hMutex, INFINITE);

1 OCBOOOMM MBIOTEKC B KOHIIE OECKOHEYHOTO ITUKJIA TOTOKOBON (DYHKITHH:

ReleaseMutex (hMutex) ;

Ilocne Bcex 3TUX U3MCHEHUM MMPUITOKCHHUC 6y;[eT pa60TaTL TaK 7K€, KaK U paHCcC.

Oxunaaemble Tanmepbl

OsxkupaeMble TaiiMepbl — 3TO 00BEKTHI Apa, KOTOPhIe CAMOCTOATENLHO TEPEXOASAT B CBO-
00/1HOE COCTOSIHME B OIPEACICHHOE BPEMS MM Yepe3 PETYISAPHBIC MPOMEXKYTKH BPEMEHH.
st co3manus 0’Ku1aeMoro TaiiMepa HCHonb3yeTcs GYHKIUS CreateWaitableTimer ()

HANDLE WINAPI CreateWaitableTimerW (

LPSECURITY ATTRIBUTES lpTimerAttributes, //aTpubyTE mOCTyIia
BOOL bManualReset, //Tun Tanvepa
LPCWSTR lpTimerName) ; //vims TarMepa

ITogoOHO ApyruM OOBEKTaM spa, CYIIECTBYIOIIMA TaliMep MOXKET OBITh OTKPHIT (yHK-
HHeﬁiOpenWaitableTimer()Z

HANDLE WINAPI OpenWaitableTimerW (
DWORD dwDesiredAccess, //npaBa mocTymna
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BOOL bInheritHandle, //ecym TRUE, OECKPUIITOP MOXET OHITH yHACJIEOOBaH
LPCWSTR lpTimerName); //vma Tarmepa
[TapameTpsl 3TUX (YHKIMA UMEIOT TOT YK€ CMBICI, YTO W JUIsl IPOYUX OOBEKTOB spA.
bManualReset OINpPEIENSICT THII TaiiMepa: co cOPOCOM BPYYHYIO — TRUE, C aBTOCOpO-
com — FALSE. Koraa B cBOOOJHOE COCTOSIHHE MPHUXOJUT TaMEp C PYYHBIM COpOCOM,
80300HOGNIAIOMCSL 6C€ NOMOKU, OKUAAIOIINE STOT TalMep; I TaiiMepa ¢ aBTOCOpOCOM
MOKET BO30OHOBUTLCS JIUIIb OAUH OTOK.

s 3amanus BpeMeHu cpabaTbiBaHus TaitMepa uMeeTcss QYHKIUS SetWaitableTimer () !
BOOL WINAPI SetWaitableTimer (

HANDLE hTimer, //OecCKpunTop TaMepa
const LARGE INTEGER *1lpDueTime, //BpemMs mepBOTO CpabaThBaHUS
LONG lPeriod, //nepuon cpabaThBaHUS

PTIMERAPCROUTINE pfnCompletionRoutine, //byHKLMS TPEBOXHOTO OXMIAHUS

LPVOID lpArgToCompletionRoutine, //napamverp dQyHKLM

BOOL fResume) ; //BBRIBOO M3 "crsamero pexumMa'
[ToToku, oxumamIyMe TaiMep, MOJydJaroT MPOIIECCOPHOE BPeMs B MOMEHT BPEMEHHU, 3a-
JlaBa€MbIii NIEPEMEHHON DueTime, W B CIEAYIOUIUE, KPaTHbIE 1Period, MOMEHTHI. Tal-
Mep MOXKET BBI3bIBATH TaK HA3bIBAEMYIO (DYHKIUIO "TPEBOXKHOTO OXKUAAHUS", yKa3aTelb
Ha KOTOPYIO IepeiaeTcs MapaMeTpoM pfnCompletionRoutine. DTa (GYHKIUS MOTydYaeT
yIpaBJieHHEe NPH TEepPexo/ie TakMepa B CBOOOIHOE COCTOSIHUE, TOTa MOTOK, OXKUIAIOIIAI
TaiiMep, MOXET MOJIYYUTh YIIPaBJICHHE JIUIIb [TOCTIE 3aBEPIICHHUS e¢ PaOOTHI.

Crnenyromyii apryMeHT 1pArgToCompletionRoutine MepeAaeTCs B Ka4eCTBE MapameTpa
(yHKUIMY "TPEBOXKHOTO OXKUIaHUA", KOTOPas 10JKHA ObITh OOBSIBICHA KaK:

VOID APIENTRY pfnCompletionRoutine (LPVOID lpArgToCompletionRoutine,

DWORD dwTimerLowValue, DWORD dwTimerHighValue) ;

JIBa napameTpa ®YHKHHH dwTimerLowValue M dwTimerHighValue 3aJarOT BpPEMA Cpa-

OarpIBaHUS TaliMepa W UCTOJB3YIOTCA KaK MIIAJIINE M CTaplIne 3HAYEHUS CTPYKTYPHI
FILETIME,

Ecnu mocnennmii mapamMerp fResume = TRUE, TO Taiimep "pazOyaut" maxe "crsmumii"
KOMIIBIOTEP, €CIIN KE fResume = FALSE (KaK yalle BCETo U ObIBA€T), IOTOK HE MOIYyYHUT
MIPOLIECCOPHOI0 BPEMEHH, TIOKa KOMITBIOTEP HE BBIMJIET U3 CIIAILIETO PEXUMA.

TTPUMEYAHUNE

MoxxHo 3apaTb Bpemsi cpabaTbiBaHWUs TalMepa OTHOCUTENbHO TeKyLLero MomMeHTa. Bpems
3apaeTcsa B NepeMeHHon DueTime B eguHuuax no 100 HC, HO 3HAYeHWe OOIMKHO ObiTh OT-
puuartenbHbiM. Hanpumep, Tak MOXHO 3adaTb MOMEHT BpemeHu yepe3 10 ¢ nocne cospa-
HUA Tanmepa: DueTime.QuadPart = -100000000;

(DyHKHHHCancelWaitableTimer(ﬂ
BOOL WINAPI CancelWaitableTimer (HANDLE hTimer) ;
II03BOJIACT OTMCHUTDH TaﬁMep hTimer.

s meMoHcTpanmuu paboThl 0XKKJIAEMOT0 TaliMepa pacCMOTPUM (ParMEHT MPOTPAMMEI
(mactuHT 6.8), TAE MBI CO3/IaeM TalilMep W 3aaeM BpeMs ero cpabaTeiBaHus. Jlanee cos-
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A€M TIOTOK, KOTOPBIN KJAET TaliMep W, TIOCJIE €ro cpadaThIBaHUS, BRIBOJUT AUAIOTOBOE
OKHO C TEKYILIEHW 1aTOl U BpEMEHEM.

TMPUMEYAHNE

@PyHKUMM, KOTOpble Mbl WUCMOMb3yeM B CrieaylleM IUCTUHIEe, peanu3oBaHbl Nullb B
Windows NT u Bbllwe, nosToMy Heob6xoaMMO 00 BKM4YeHus danna windows.h onpege-
nutb napameTp Bepcun Windows. Hanpumep, ana Windows NT gomkHO npucyTcTBOBaTb
onpepeneHue: #define WIN32 WINNT 0x0400. MHaye B dannax BknoveHnn He byayT
HavaeHbl NPOTOTUMbI STUX PYHKLUIA, XU Mbl NONYyYnm coobuieHne o6 owmnbke KoMnNUNAUMK.
Mpu paboTe B Visual Studio 2005 1 Bbile 06 3TOM MOXHO He GecnokouTbCsi, HEOOX0ANMbIN
napameTp yCTaHOBUTCSA aBTOMaTtuyecku, Tak, B Visual Studio 2010 n onepaumoHHon cucte-
me Windows 7 ero 3HayeHne — 0x0601.

Nuctur 6.8. Co3pgaHue oxugaemoro TanmMepa

#include <process.h>
HANDLE hTimer;

unsigned  stdcall MyThread(void* param)

{

TCHAR str[30];

SYSTEMTIME tm;

FILETIME localTime;
WaitForSingleObject (hTimer, INFINITE)

GetSystemTime (&tm) ;

SystemTimeToFileTime (&tm, &localTime) ;

FileTimeToLocalFileTime (&localTime, &localTime);

FileTimeToSystemTime (&localTime, &tm);

_stprintf (str, T("Date %2u.%2u.%4u Time %2u:%2u:%2u"), tm.wDay,

tm.wMonth, tm.wYear, tm.wHour, tm.wMinute, tm.wSecond);

MessageBox ( (HWND) param, str, T ("Bxiouwmics oxumaemens Tavimep"), MB OK |

MB ICONHAND) ;

return O;

}

L1177 7707 77777077777 777777777777777777777777777777777777777777
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{

static HANDLE hThread;

SYSTEMTIME sysTime = {2010, 5, 2, 5, 9, 04, 0, 0};
FILETIME localTime, utcTime;

LARGE INTEGER *1Time;

switch (message)

case WM CREATE:

hTimer = CreateWaitableTimer (NULL, FALSE, NULL);
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SystemTimeToFileTime (&sysTime, &localTime) ;
LocalFileTimeToFileTime (&localTime, &utcTime) ;
1Time = (LARGE INTEGERY*)&utcTime;
SetWaitableTimer (hTimer, 1Time, 0, NULL, NULL, FALSE);
hThread = (HANDLE) beginthreadex (NULL, O, MyThread, hWnd, O, NULL);
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY:
CloseHandle (hThread) ;
CancelWaitableTimer (hTimer) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Hdeckpunrop TaiiMepa ONUIIEM Ha TIOOATBHOM YPOBHE, YTOOBI UMETh JIOCTYIl K HEMY
B (I)yHKL[I/II/I IIOTOKa, a TaﬁMep Co3aiuM IIpU CO3AaHNU OKHA IMPUIIOKCHHS C anI/I6YTaMI/I
JIOCTYTIA TI0 YMOJTYaHUIO U aBTOCOPOCOM.
hTimer = CreateWaitableTimer (NULL, FALSE, NULL);
Temepp HY)XHO yCTaHOBUTH BpeMsi cpalarbiBaHusi Taiimepa, HO (yHKIUsS
SetWaitableTimer () IIPHHHUMACT BPEMs THUIA LARGEilNTEGER.()HHaKO 3aJaHHuC MO-
MEHTa BpeMeHHU B ¢opmaTe 64-pa3psIHOTO ILEJOro YHcia SIBISIETCSA 3aHATHEM KpalHe
HeOJaroJapHeIM, IO3TOMY MBI ONIPEACIINM NIEPEMEHHYIO TUIIA CTPYKTYPBI SYSTEMTIME!
struct SYSTEMTIME {

WORD wYear;

WORD wMonth;

WORD wDayOfWeek;

WORD wDay;

WORD wHour;

WORD wMinute;

WORD wSecond;

WORD wMilliseconds; };
H 3agaauM HaYyaJIbHBIH MOMEHT BPCMCHU TakK:

SYSTEMTIME sysTime = {2010, 5, 2, 5, 9, 04, 0, 0};
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Teneps Hy»)HO TpeodpazoBaTh PopMaT BpEMEHH K TUITYy FILETIME.
SystemTimeToFileTime (&sysTime, &localTime) ;

[Nouemy mumenHo k 3Tomy THIy? [lemo B TOM, 4TO MMeETCs emle OAHa mpobiema —
(GyHKIUS SetWaitableTimer () paboTaeT ¢ GopMaToM BpEMEHH, OTCUHTHIBAEMBIM IO
100 ue (1 vc = 10"° ¢) ot 1 stuBapst 1601 r., npudeM elne MPHBEICHHOMY K HYJICBOMY Me-
punuany (Universal Coordinated Time — UTC), a mMbl 00bI4HO 3agaeM MecTHOE (JI0-
KanbpHOE) BpeMsi. HyxxHo 310 Bpems mpeobpazoBate B UTC. @yHkuus, KoTopas 3T0 Je-
JIAeT, PUHUMAET IIapaMeTphl TUMA FILETIME.

LocalFileTimeToFileTime (&localTime, &utcTime) ;

OpHaxko HaM BCe elle Hy)KHO BpeMsl THIa LARGE INTEGER. [IpuBecTH K HEMy MOXKHO SB-
HBIM IPE0OpaA30BAHUEM THUIIA:

1Time = (LARGE INTEGER*)sutcTime;

BoT Teneps MOKHO yCTaHOBUTBH BpeMsi cpabaThIBaHUsI TaiiMepa:

SetWaitableTimer (hTimer, 1Time, 0O, NULL, NULL, FALSE);

U CO3JaTh IOTOK:

hThread = (HANDLE) beginthreadex (NULL, O, MyThread, hWnd, O, NULL);
[MocmoTpuM, kak Oyzer paboTaTh BHOBH CO3JIaHHBIM MOTOK. [loyduB ympapieHue, OH
OyzeT )KaaTh 0CBOOOKICHHUS TaltMepa:

WaitForSingleObject (hTimer, INFINITE) ;

Kak Tonpko Taiimep cpaboTall, OTOK TOJy4YaeT YIpPaBICHUE W OMNpENENsIeT TeKyllee
BpeMs:

GetSystemTime (&tm) ;

Y OTISITH K€ B MIEPEMEHHOM THTA SYSTEMTIME. Teneps HyKHO IIPOBECTH 00paTHOE MPeod-
Pa30BaHME K JIOKAJIbHOMY BPEMEHU:

SystemTimeToFileTime (&tm, &localTime);

FileTimeToLocalFileTime (&localTime, &localTime);

Hy u, nakonen, Bo3BpamiaeMcs K popMaTy SYSTEMTIME!

FileTimeToSystemTime (&localTime, &tm);

TTPUMEYAHUNE

MoxHo, KOHe4YHOo, cpasy nony4uTb Bpemsi B popmaTte SYSTEMTIME, BOCMOMb30BaBLUNCH
dyHKUMEN GetLocalTime (), OOHAKO XOTENOCb NokasaTb BeCb Habop chyHKUMI Npeobpa-
30BaH1s BpEMEHM.

Jliis BBIBO/IA THAJIOTOBOTO OKHA HYXXHO C(OPMHPOBATH CTPOKY C JaTOW W BPEMEHEM.
[Ipome Bcero 3To cuenath B GYHKIHUA sprintf () !
_stprintf(str, T("Date %2u.%2u.%4u Time %2u:%2u:%2u"), tm.wDay,

tm.wMonth, tm.wYear, tm.wHour, tm.wMinute, tm.wSecond);

TJIe MBI JUTS BBIBOJIa O€33HAKOBBIX YMCEI IIEJIOT0 THITA UCTIOIb3yeM popmar "su'",
a caM JIHAJIOT OPTaHU3yeM CTaHIapTHBEIM o0pa3oM (puc. 6.5):

MessageBox ( (HWND) param, str, T ("Brimouwica oxupaemeri Tavmep"), MB OK |
MB ICONHAND) ;
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31ech B IEPBOM IapaMeTpe HEOOXOOUMO yKa3aTh JIECKPUIITOP OKHA MPHUJIOKEHHUs, KOTO-
pBIH MBI TTepeaan NOTOKY MpH ero co3nanuu. llpumuiocs, ojHaKo, UCIONb30BATh SIBHOE
peoOpa3oBaHKUE TUIA (HWND) param.

BKAIOYHNCA OMMAAEMBIN TalMep I

{8} Date 5. 52010 Time 9: 4: 0

Puc. 6.5. Cpabotan "Oxugaembin Tanmep"

O6mMeH gaHHbIMM MeXAay npoueccamm

Omnepannonnas cuctema Windows "usomupyer" mporieccsl, Ipecieayst Oaryio neip —
MOBBIILICHHE yCTOWYMBOCTU cHCTeMbl. OHAKO pa3lIWYHBIM IpoleccaM, TeM He MeHee,
yacTto TpeOyeTcs oOMEeHMBAThCcS JaHHBIMH. OCYIIECTBIATH K€ OOMEH IyTeM 3alich
B ¢aiin, a 3aTeM yTeHHEeM W3 3TOro (Qaiina, He odeHb dpdexTuBHO. Pasymeercs, ObuTH
pa3paboTaHbl pa3iMYHbIC MEXaHU3Mbl OOMEHAa JaHHBIMH. MBI pacCMOTPUM HECKOIBKO
TEXHOJIOTHI OOMEHa JaHHBIMU MEX.IY IPOLECCaMH, KOTOPBIE YaCTO HCIIOJIB3YIOTCS NPU
MOCTPOCHUH CIIOKHBIX HHPOPMAITHOHHBIX CHCTEM.

Paspgensemas namaTb
ANSA HECKONMbKUX IK3eMNNApoB exe-chauna

Haunem c¢ 3amaum ompezeneHuss KOJIWYECTBA 3arpy>KEHHBIX KOMMH MpuiokeHus. [Ipo-
OyeMa 3/1eCh 3aKII0YaeTCsd B TOM, YTO Ka)IbIH AK3EMIUISP MPUIOKECHHUS MPEACTABISET
cO0OH OTHENBHBIA MPOLIECC CO CBOMM aJIPECHBIM MPOCTPAHCTBOM, M 3TH MPOCTPAHCTBA
COBEpIIEHHO HEe3aBUCUMBIL. JlJi1 TOrO 4TOOBI MOJOWTH K PENISHHWIO 3TOH 3a7adu, pac-
CMOTpPHM, HE BAABASICh B JETANIN, KAK OPIraHU30BaHO 3TO aAPECHOE MPOCTPAHCTBO.

B Windows NT u Gosee mo3aHUX Bepcusix Kaxkablid npouecc monydaet 2 ['GaiiT BUpTY-
AIBHOTO A/PECHOT0 MPOCTPAHCTBA, TJE PACIOJIOKEH MPOTPAaMMHBINA KO, CTaTHYECKHE
JIaHHble, CTEK W Kyda. Pazymeercs, McHojib3yeTcss HE BCE aIpecHOE IMPOCTPaHCTBO,
a TOJIBKO Ta €ro 4acTb, KOTOPAask peajlbHO HE00X01uMa IpoLeccy. TO BUPTYaIbHOE aipec-
HOE MPOCTPAHCTBO MPOCHHUPYETCS HA (PU3NYECKYIO MaMsTh, OPraHU30BAHHYIO ITOCTPaHUY-
HO, a IIOCKOJIBKY (DM3MUYECKON IIaMATH BCEr/1a HE XBATAET, TO YacTh €€ MOXET [IOMEIaTh-
cs B (ain monkayku. Pailn MoaKaukM OpraHW30BaH TakK, 4TOOBI B OJAWH KJacTep Ha
JMCKE MOMEINalach CTPaHMLA MAaMSTH, KCTaTH, 3TO WM SBIAETCS NPUIMHON Pa3IMYHBIX
pasmepoB crpanul namstu (4, 8, 16K). [Ipiuuem nporpaMMHbIil Ko €Xe-daiina, a Takxe
DLL-6ubmrnoTeky He 3alUCHIBAIOTCS B (ailil MOIKAYKH: TTPH HEOOXOAMMOCTH OHU MOTYT
OBITH BOCCTAHOBJICHBI U3 HCXOAHBIX (haitiioB.
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TMPUMEYAHNE

MIMeHHO 3TO 06CTOATENBLCTBO npmBOaOUT K 3anpeTy MO,EI,I/I(bVIKaLI,VIVI nporpamMmmMHOro koga uc-
nonHAeMoro Moayngd, rnocKosbKy B no6o MOMeEHT BpeMeHn Koa nporpamMmmbl MOXeT ObITb
BOCCTaAHOBJ1EH C ANCKa B NCXOOQHOM COCTOAHUN.

['moGanbkHBIE )K€ M CTaTHUECKUE NIEPEMEHHBIC 3arpyKatoTcsl B 00JIaCTh MaMSTH, KOTOpast
MOJKET OBITh "cOpoieHa" B (aiiyl MmoIKauKH.

OpHako mpH 3arpy3ke MPHIIOKEHUS MOXKHO CO37aTh pazdeisemyro 00JIacTh MaMATH, KO-
Topasi Oy/eT COBMECTHO HCIOJIB30BAThCS BCEMH €T0 dK3eMIUIIpaMu. s 3TOTO HYKHO
00BSBUTH IMEHOBAHHBIN pa3/iel MaMsATH THPEKTHBOM:

#pragma data seg("mma pazperna")

HOCJIE 4ero OObsIBUTH uruyuaiusuposarHtsvle NCPECMCHHBIC (eCJ’II/I HC MPUCBOUTH Havdallb-
HOC 3HAUCHHC, ICPCMCHHAA HEC 6yI[€T pa3MelicHa B UMCHOBAHHOM pa3z[ene), Harpumep,
00BSABUM:

volatile long shared var = 0;

1 3aKpOeM paszien TOU K€ AUPEKTHUBOH, HO 0e3 mapamMeTpoB.

#pragma data seg()

TTPUMEYAHUE

Moandukatop volatile 3OeCb He 06s3aTeneH, HO YMECTEH, OH TOBOPUT KOMMUNSATOPY
0 TOM, YTO 3Ha4YeHVe NepeMeHHON MOXET OblTb U3MEHEHO M3BHE. B 3TOM criyyae komnunaTop
OOIKEH BO3AepXaTbCs OT ONTUMM3ALMM YYaCTKOB KOAA, COAePKaLLMX STY NEPEMEHHYH.

Ho at0 enie He Bce. Hy)XHO JaTh yKa3aHWe KOMIIOHOBILIUKY JUIsl CO3aHUS pa3zelia MaMsITh
C COOTBETCTBYIOUIMMH IIpaBaMH AOCTYyIIA. Hpome BCETO0 OTO CHACIaTh, BKIIOYHUB B TCKCT
JIMPEKTUBY TIPEMNpoIIECCOpa:

#pragma comment (linker, "/Section:mmsa pasnperna, RWS")

YTO SKBHUBAJICHTHO HCIIOJIB30BAHUIO COOTBETCTBYIOIICTO KJIHOYa B KOMaHHHOﬁ CTPOKE
KOMITOHOBIIIMKA.

3,[[60]: KIIOYM A0CTyIa RWS (Read, Write, Shared) O3HaA4arOT, YTO pa3acil IIaMATH
AOCTYIICH IJIs1 YTCHUA, 3aIlIUCU U ABJIACTCA pa3ACIsICMbIM.

Wrak, CBOAS BCE CKa3aHHOE BMeECTe, MpuBeAeM ()parMeHT mporpaMMmbl (THCTHHT 6.9),
KOTOpasi TIOKa3bIBAE€T B 3ar0JOBKE OKHA HOMEp 3arpyKEHHOTO SK3EMIUIIPA, HCIOb3Ys
TepeMEHHY0 U3 001Iel 006J1aCTH TaMSITH.

JNuctnHr 6.9. UHaukauma Homepa 3k3eMnisipa NpUNoXeHus

#pragma data seg("Shared")
volatile int shared var = 0;
#pragma data seg()
#pragma comment (linker, "/Section:Shared,RWS")
LI1777771777 77777777777 7777777777777777777777777
LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
TCHAR str([256], name[256];
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switch (message)
{
case WM CREATE:
shared var++;
SendMessage (hWnd, WM GETTEXT, 256, (LPARAM)name);
_stprintf(str, T("%s - SOx3emmuap: %d"), name, shared var);
SendMessage (hiWwnd, WM SETTEXT, 0, (LPARAM)str);
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

[Ipy co3maHMKM TJIABHOI'O OKHA MNPWIOKCHUS YBEIMYMM 3HAUCHHE IEPEMCHHOMN
shared var Ha |. XOTs HaM M3BECTCH 3aroJIOBOK OKHA, TMOKAXEM, KAk MOXKHO €ro Mpo-
YUTaTh, NIEpEaBas OKHY COOOIEHNEe WM GETTEXT. YKa3arelb Ha CTPOKY 3aroJioBKa Io-
JYYUM B 1Param (PYHKIUHU SendMessage () :

SendMessage (hWwnd, WM GETTEXT, 256, (LPARAM)name);

ra€ B wParam II€Epeaacm MaKCHUMaJTLHBIH pa3Mep CTPOKHU.

CdopmupyeM HOBBIH 3arojOBOK W3 HCXOJHOTO, AO0ABJSS K HEMY CTPOKY " Sxszewmm-
nap:" W HOMED 3K3EMINISIPA U3 NICPEMCHHOM shared var:

_stprintf (str, T("%s - OSx3emmyuap: %d"), name, shared var);

HoBplif 3aro10BoK mosyyuM, nepeaBasi OKHY COOOIIEHUE WM SETTEXT:

SendMessage (hwnd, WM SETTEXT, 0, (LPARAM)str);

daunbl, NpoeLupyemMble B NaMATb

[Ipexae yeM mpuCTynaTh K pacCCMOTPEHHUIO TEXHUKH OOMEHA JaHHBIMH MEXIY HpOIiec-
caMH, paccCMOTPUM TIPOEIHPOBAaHME AHUCKOBOTO (aiia B mamsaTe. Waes 3axmrodaercs
B TOM, 4YTO JUIS JAMCKOBOTO (paiiyia BBIJCISCTCS PErMOH BUPTYAIBHOTO aJ[PECHOTO IMPO-
CTPAHCTBA W COTOCTABIIICTCS HAYAJO 3TOTO PErHOHa HadaahbHOMY OaiTy daiima. ITocie
4ero, OTKpbIBas (aityi, Mbl paboTaeM B ONEPATUBHOW NMaMITH B aJ[pECHOM MPOCTPAHCTBE
Tporiecca, a OoleparmoHHas CHUCTEMa HCITONBb3yeT o0nacTh ¢aiiina Ha AWCKe Kak (haid
ITOJIKAYKH, aBTOMAaTUYECKH BHOCS B HET'O BCE MPOU3BOIMMBIC U3MCHEHUSI.

OOBIYHO K TEXHUKE MPOEMPOBaHus (paiija B MaMsATh MPUOETAIOT JJIsi SKOHOMHUU MaMSITH
" yckopenwus noctyma. Co3manne IpoeKIuy ¢aiina B maMsITh BRITOIHIETCS B 3 dTara.
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1. Co3paHue unu oTKpbiTUE hanna

Jis OTKpPBITHS TPOEIUPYEMOTO B TIAMSATH TUCKOBOTO (haiima HCHONB3YyeTCS TOIBKO
(byHKIHUS CreateFile ()

HANDLE WINAPI CreateFileW(

LPCWSTR lpFileName, //vmMsa dara

DWORD dwDesiredAccess, //crnocob pmocTyra

DWORD dwShareMode, //COBMECTHEII HOCTYII
LPSECURITY ATTRIBUTES lpSecurityAttributes, //aTpuGyTel mocTymna

DWORD dwCreationDisposition, //NpoBepka CymeCcTBOBAHNSA
DWORD dwFlagsAndAttributes, / /v aTpnbyToB bdara
HANDLE hTemplateFile //BpeMeHHENT bari

)i

[epBblii mapamerp FileName — MM (haiiia, dwDesiredAccess YKa3bIBaeT CIIOCOO IOCTYIIA:
GENERIC_ READ WJIM GENERIC WRITE, TApaMETPhI TOBOPAT CaMHM 3a ce0si 1 MOTYT KOMOMHHPO-
BATHCSl OIEpalLlliell JIOrHYEeCKOro CioXeHus. [lapamerp dwShareMode ONpenensieT THI CO-
BMECTHOT'O JIOCTyNA K (hailiry: 0 — HEeT COBMECTHOTO JIOCTYyIIa, FILE SHARE READ — II03BO-
JIUT TIOCTOPOHHEMY Tpolieccy uTeHue (aiina, a FILE SHARE WRITE — 3alUCh. JTH (uiaru
MOTYT KOMOWHUPOBATHCS OTIEPALMEN JJOTHIECKOTO CIOKEHHS TSl MOJTHOTO JI0CTYTIA.

[lapameTrp 1pSecurityAttributes oOmIpenenser arpuOyThl 1ocTyma K (aiimy, a
dwCreationDisposition — JIEeUCTBHUS IIpA TIOIBITKE OTKPBITUA HECYIICCTBYIOLICTO
(haiima. MoxxeT MpuHUMATD CIIETYIOIINE 3HAYCHUS:

O OPEN_EXISTING — OTKpBIBaeT ¢aiin, ommoka, ecinu (haiiia He CyImeCcTBYeET;

O CREATE NEW — co3faet ¢aiin, omudka, eciu (aiin cyecTByer;

O CREATE ALWAYS — co34aeT (aiijl, CylmecTBYIOUHA Gaiin OyIeT yHHUITOXEH;

O OPEN_ ALWAYS — OTKpBbIBaeT (paiii1, eciu (haiin He CyIecTByeT, CO3AaeTcsl HOBBIH (aii;
m

TRUNCATE EXISTING — OTKpbIBaeT (bailyl u ycekaeT 10 HyJIEBOrO pa3mepa, OIInOKa,
ecnu (aii He CYIIECTBYeT.

[MapameTp dwFlagsAndattributes ompeaenser arpuOyTel (aiiaa i MPOBEPKH WK yC-
taHoBku. [IpuBeneM Hanboee pacrpoCcTpaHEHHbIC 3HAYCHHUS

0 FILE ATTRIBUTE NORMAL — aTpHOYTHI HE YCTAaHOBIICHBI,
0 FILE ATTRIBUTE READONLY — (paiist i ureHns;

0 FILE ATTRIBUTE HIDDEN — CKpBITBIH (haiir,

0 FILE ATTRIBUTE ARCHIVE — apXUBHBIH (aiir;

O FILE ATTRIBUTE SYSTEM — CHCTEMHBIN (haili;

O FILE ATTRIBUTE TEMPORARY — BPEMEHHBIN (haiii.

CylecTByeT elie Macca JIOTOJTHHUTEIbHBIX (DIIAaroB aJisi yTOUYHEHUS PEXMMA OTKPBITHS
(haiiya, KOTOpBIC HOOABIMIOTCS OTIEPAIMEH JTOTHIECKOTO CIIOKSHHS, HO MBI HEe OyzeM Ha
HHUX OCTaHaBIUBaTLCs, OTchbuIasg untaTenas kK MSDN.

[ocnenuuii mapametp QyHKIUU hTemplateFile — JECKPUITOP BpeMEHHOTrO (aiiina — ayist
CyILECTBYOLIMX (DaiiyIOB HE UCTIONB3YETCsl, U Mbl OyJleM 3a/1aBaTh 3HAUCHHUE 110 YMOJTYAHHIO.
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BosBpamiaemoe 3HaueHue (PyHKIMU CreateFile () — JECKPUITOP OTKPHITOTO (aiina,
a B cilyyae HeyJaud — INVALID HANDLE VALUE (B OTIHYHME OT APYrux (QyHKUMH, TIe
B CJIydyae Hey/Jaud BO3BPAIIACTCs -1).

2. Co3paHue ob6bekTa sigpa "npoekyus ¢hauna’

[Tocne oTkpeiTHs (haiina GyHKIMEH CreateFile () HEOOXOIUMO yKa3aTh 00beM (hu3HYEC-
CKOHl mamsTH, HeoOXoauMon It mpoekiuu Qaitna. J{as 3Toro BeI3bIBaeTCA (DYHKITUSL
CreateFileMapping ().

HANDLE WINAPI CreateFileMappingW (

HANDLE hFile, //neckpunrop odaruia
LPSECURITY ATTRIBUTES lpFileMappingAttributes, //aTpubyTs mocTymna
DWORD flProtect, //aTpubyT BaupITH
DWORD dwMaximumSizeHigh, //pasmep dania B BUIOE
DWORD dwMaximumSizeLow, //64-paspsaoHoTo umMcIa
LPCWSTR lpName) ; //vMsa obpexkTa

Ecmu nepBeie nBa mapamerpa (YHKIIMU HE BBI3BIBAIOT BOIIPOCOB, TO CIEAYIONINE Tapa-
METPBI PACCMOTPUM MOApOOHEE.

flProtect — aTpUOYT 3aLIUTHI CTPAHHUL (HPU3UIECKON NaMATH:

O PAGE_READONLY — JaHHBIE MOYKHO CUUTBIBAaTh, (Dailyl JOIKEH OTKPBIBATHCS C (JIaroM
GENERIC_READ;

O PAGE READWRITE — MOJHBIN AOCTYN K (aiiny, daiin J0mKeH OTKPBIBAaThCS ¢ (iaroMm
GENERIC READ | GENERIC WRITE;

O PAGE WRITECOPY — JaHHBIE MOXKHO CUHMTBHIBAaTh, HO NP 3amucy B (ailyl co3marTcs
KONMH cTpaHul] namsaTi. OTKphIBaThCs Qaii JOKeH Ju00 JIIsl YTeHHs, TM0O0 ¢ IMoJl-
HBIM JIOCTYIIOM.

[Ba mapamerpa dwMaximumSizeLow M dwMaximumSizeHigh CIy>KaT OJISl 3alIUCH JIIMHBI
(aiina B BHJE JABYX 4YacTel 64-pa3psAaHOro 4mcia Kak MJaINiero Low W CTapuIero High
3HaueHus. [y Toro 4ToOBI Mpoekius Qaiiia oTpakada MCTUHHBIE pa3Mepsl ¢aiina,
HY>KHO yKa3aTh HYJICBBIC 3HAUCHUS 00X MapaMeTpOB.

[Mocnenuuii mapameTp 1pName — UMsI 00BEKTa siipa 'nmpoexyus ¢haiing" — MOKET HcC-
MOJIb30BATHCS ISl AOCTYNA K OOBEKTY U3 APYTHX mpoueccoB. Ecim 3HaueHne napamerpa
NULL, TO CO3/[a€TCsl JIOKAJIbHBIH JUIs JAHHOTO Tpoiiecca 00BEKT.

OYHKINSA CreateFileMapping () BO3BpallaeT ACCKPUNTOP "“npoexyuu ¢aiira”, a B ciy-
Yyae HeyAaul — NULL.

3. NpoeunpoBaHune hpanna Ha agpecHoe NPOCTPAHCTBO Nnpouecca

ITocne co3manms oObekTa "mpoekius (aitna" HeoOXoauMo, 9TOOBI OTEpaMOHHAS CHC-
TeMa 3ape3epBUPOBAIa PETUOH aJJPECHOr0 MPOCTPAHCTBA MO (aiiy U BeiaenuiIa huznde-
CKyI0 aMsITh. 115 3TOTO MpeaHa3HadeHa PyHKINSA MapViewOfFile () !
LPVOID WINAPI MapViewOfFile (

HANDLE hFileMappingObject, //meckpunTop npoexumm odarna
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DWORD dwDesiredAccess, //OOCTyll K HOaHHBM
DWORD dwFileOffsetHigh, //cMmemenvie B darsie miia OTOBpaXeHUd
DWORD dwFileOffsetLow, //kak 64—-6uUTHOE SHAYEHME

DWORD dwNumberOfBytesToMap) ; //pasMep NPenCcTaBIIEHNS
ITapameTp dwDesiredAccess MOXET IPUHUMATh 3HAYEHUS:

0 FILE MAP READ — (hailJl JOCTYIEH AJISl YTCHHUS;
0O FILE MAP WRITE — IIOJHBIM JOCTYII AJIsl YTE€HUS U 3aIIUCH;

O FILE MAP COPY — JJaHHBI€ MOXHO YHUTaTbh, HO IIPW 3allUCU CO3JAKOTCA KOIIMH CTpa-
HUIT IaMATH.

32-OuTHBIE TTapaMeTphl dwFileOffsetHigh U dwFileOffsetLow ONPEIENSIOT CTAPIIYIO
1 MIIAJIIYIO YacTh 64-OuTHOrO cMmerienus B daiine. C 3Toro 6aiiTa U MPOUCXOIUT IPO-
enupoBaHue (aiina.

[onsTHO, uTO st 3(h(PEKTHBHOTO UCTIOIB30BAHMS MTPOSKINH (haiiina Heo0OXOUMO, YTOOBI
(u3nyecKoil mamMsATH OBLIO JOCTAaTOYHO, OJHAKO, KaK MPaBUIIO, 3TO HEe Tak. B atom ciy-
yae MBI IMEEM BO3MOXKHOCTH MPOEIUpOBaTh (aiin "kampamu', a pazmep Kaapa omnpeze-
JISITh, UCXOSI U3 UMEIOIIUXCS PECYPCOB.

TTPUMEYAHUNE

CwmelleHue B davine JOMKHO ObiTb KpaTHO rpaHynsipHOCTU BbiAENEHNs NaMsTi B JAaHHOW
cucteme. B Windows oHa coctaBnsier 64K, HO YTOYHWUTb 3HAYeHWE MOXHO B Morfne
dwAllocationGranularity CTPYKTYpbl SYSTEM INFO nocfe obpalieHust K yHKLMK
GetSystemInfo (). [MoHATUE rpaHynbl NamMaT B 64K aBnseTcs pyaAMMEHTHbBIM OCTaTKOM
OT 16-pa3psiAHON onepaunoHHON CUCTEMBI.

[Mocnennnii napameTp dwNumberOfBytesToMap ONPEACISET pa3Mep MpeCTaBlICHHUS, T. €.
onpeJesnsieT pa3Mep pernoHa B apecHOM IPOCTPAHCTBE, HEOOXOIUMBII 1JIsi 0TOOpaxe-
Hus ¢aitna. Ecim ykasarte 0, ccTeMa MOIBITAeTCs BBIICIUTH TaMsTh 10 KOHIA (aiina.

BosBpamaemMeiM 3HaueHneM (QYHKLIMH SIBISIETCS yKas3aTelb Ha HAdaylo 00JacTH MaMATH
"mpoekimu (aina” WM NULL, B ciydae omuOku. Ternepp, 1o 3ToMy yKazareno, ¢ (aiiom
MOXHO paboTaTh, KaKk ¢ OOBIYHBIM MAacCHBOM B MaMATH, a OTOOpayKeHUE MPOU3BOANMBIX
W3MEHEHHH Ha JIVCKOBBIN (haiiil POU3BOIUTCS ONEPAIIMOHHON CUCTEMOM aBTOMATHIECKH.

PaccmoTpum ¢parMenT nporpammsl (JcTUHT 6.10) mpoerupoBaHusi TEKCTOBOro (akina
B IIaMSATh U BBIBOJI B €70 OKHO.

Nuctur 6.10. MNpoekuusa B namsaTb TeKCTOBOro chamna

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{
PAINTSTRUCT ps;
HDC hdc;
static HANDLE hFile, hFileMap;
static DWORD fSize;

static char *p;
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RECT rt;
switch (message)
{
case WM CREATE:
hFile = CreateFile( T("readme.txt"), GENERIC READ, O, NULL,
OPEN EXISTING, FILE ATTRIBUTE NORMAL, NULL);
if (hFile != INVALID HANDLE VALUE)
{
fSize = GetFileSize (hFile, NULL);
hFileMap=CreateFileMapping (hFile,NULL, PAGE READONLY, O, fSize,NULL) ;
if (hFileMap != NULL)
if (p = (char*)MapViewOfFile (hFileMap, FILE MAP READ,0,0,0)) break;
}
DestroyWindow (hWnd) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
GetClientRect (hWnd, &rt);
hdc = BeginPaint (hWnd, &ps);
DrawTextA (hdc, p, fSize, &rt, DT LEFT);
EndPaint (hWnd, &ps);
break;
case WM DESTROY:
UnmapViewOfFile (p) ;
CloseHandle (hFileMap) ;
CloseHandle (hFile) ;
PostQuitMessage (0) ;
break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

IIpu co3maHny OKHA OTKPOEM TeKCTOBBIH (paits. UTOOBI MONTO HE WCKATh ITOIXOISIIIHMA
¢aiin HeOompIIOTO pazMepa, UCTob3yeM (ailll readme. txt, aBTOMaTUYECKH CO3/1aBac-
MBI TIPY KOMITWJISIIIAA TIPUJIOKEHHS B TEKYIIEH Tarke.
hFile = CreateFile( T("readme.txt"), GENERIC READ, O, NULL,

OPEN EXISTING, FILE ATTRIBUTE NORMAL, NULL);
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3amaguM pekuM OTKPBITUSA (aiiia "TONBKO A YTEHHS" — GENERIC READ; CIEIyFOIINAN
napaMmeTp 0 — o0IIero goctyna K (aiiny HeT; aTpuOyThl HocTyna K (aiiny "o ymonya-
HUIO" — NULL; OTKpPBIBa€M CYIIECTBYIOMIHHA (aiil — OPEN EXISTING; aTpuOyTHI (haiina
"o ymon4aHW" — FILE ATTRIBUTE NORMAL; BPEMEHHBIH (aill He UCIONb3yeTcs —
NULL.

Teneps npoBepsieM, OTKPBUICS JIN (aii:
if (hFile != INVALID HANDLE VALUE)

Ecnu ¢aiin oTKpbUICS, TO €ro AECKPUNTOP OTIMYEH OT INVALID HANDLE VALUE, M MOXKHO
OTIPEACTTUTH €TO pa3Mep:

fSize = GetFileSize (hFile, NULL);

OyHKIMA BO3BpalaeT Miajiiee 32-pa3psaHoe 3HAUYCHUE pasMepa (aiiia, a crapiiue
32 OuTa BO3BpAIIAIOTCA 110 apecy BTOPOro MapaMeTpa, HO MOCKOIbKY MBI YBEPEHBI, YTO
pasmep ¢aiina He npesbimaet 4 ['0aliT, UTHOPUpPYEM cTapliiee 3HaUCHHUE, yKa3aB B Kaue-
CTBE MMapamMeTpa NULL.

Teneps MOXKHO c0o37aTh 00BEKT "mpoeKIus daiina':

hFileMap = CreateFileMapping(hFile, NULL, PAGE READONLY, O, fSize, NULL);
[lepBbIM apamMeTpoM yKa3bIBaeM JECKPUITOP OTKPHITOro (haiina hFile, aTpuOyTHI JOC-
TyIa MCMOJb3yeM "0 YMOJTYaHHIO" — NULL, a aTpUOYTHI 3allIUTHI TAMSATH "TOJIBKO JUIS
YTEeHUs" — PAGE_READONLY, IIOCKOJIBKY MBI HE COOMpaeMcsi HIYEro B 3Ty 00JIaCTb MaMsi-
TH TicaTh. Pa3mep daiina MoxxHO ObLUTO OBI 33J1aTh IBYMsI HYJISIMH, TOTJIA OH OTIPEJIEIINT-
Cs1 aBTOMAaTHU4ECKH, HO MTOCKOJIBKY MBI €T0 YK€ HAIlIM, YKaXEM B MJaalIeM MapameTpe
pasMep, a cTapiiuiil 3a1aiuM HyJieM — 0, fSize. M, HakOoHeN, MOCIEAHUN TapaMeTp —
NULL, TIOCKOJIbKY MBI HEe coOupaeMcsi obecreunBaTh AOCTYN K (aiiiay W3BHE M OOBEKT
CO03/1aeM JIOKaJIbHO JUTA JAaHHOTO TpoIiecca.

[IpoBepum, co3mancs 1 0OBEKT:

if (hFileMap != NULL)

Ecnu 00BeKT co37aH, MOXKHO BBIACIUTh (PU3UUECKYIO MTAMSTh, COBMEIIAs ATy OIEPaIHi0
C OIIEpaToOpOM if:

p = (char*)MapViewOfFile (hFileMap, FILE MAP READ, O, 0, 0);

[epenaem B mapamerpax: hFileMap — JECKPHITOP "HPOCKINK (aiyia”"; FILE MAP READ —
BUJ JIOCTYyIa K MaMsATH; 0,0 — CMeEIIeHHe OT Hayana Qaiina, ynutaeM ¢aiin ¢ Havana;
B IOCJIEIHEM IIapaMeTpe yKa)keM 0, CUCTEMa cama OIIpeJesuT pa3Mep (aiina, XoTs MOr-
nu OBl yKa3aTh £Size.

[Ipu HeynauHol pabote m000# U3 Tpex yHKIUH obpamaemMcs K DestroyWindow (hWnd)
JUTS TIpEKpAIEeHUsT PabOTHI.

Ecnam xe Bce MpoInio ymadHoO, BBIBEIEM IPOUYNUTAHHBIA (paill B OKHO B COOOIICHHH
WM_PAINT. JI7s pOCTOTHI He Oy/leM OpPraHU30BBIBATH CKPOJUIUHT (3TOT BOIIPOC MBI MOJ-
poOHO oOcynuiu B enage 2). Ceiidac MBI MOXKEM pacCMaTpUBATh yKazaTelb p KakK aapec
OJIHOMEPHOT'0 MaCcCHBa TUIA char, 7€ TIOMEIICHO ABOWYHOE NPEICTABICHUE TEKCTOBOTO
(haiina pazmepa £size.

BriBoauTh OyzieM B KITMEHTCKYIO 00J1acTh OKHA (DYHKITMEH DrawTextA ().
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[Ipu 3aBepiernn pabOTH HEOOXOIUMO B COOOIIEHUH WM DESTROY OCBOOOIUTH ITAMSATB,
3aHATYIO TIPOeKIue (aiina:

UnmapViewOfFile (p) ;

a TaKoKe 3aKpBITh 00BEKT "mpoeKIus Qaitna" 1 UCXOMHBIN (aiin:

CloseHandle (hFileMap) ;

CloseHandle (hFile) ;

DTOT MPOCTOH MPUMEP TMOKA3bIBACT, YTO MOCJIE OCYLISCTBICHUS MpOCIMpoBaHus (aiiia
B IIaMATb MbI MOXEM pa60TaTL C €TI0 COACPIKMMBIM TaK K€, KaK C JIFOOBIM OJHOMEPHBIM
MaCCHUBOM.

OcBoboxaeHue pecypcoB

QOyHKINA MapViewOfFile () BBIAENAET PETHOH onepaTuBHON namsaTu. Korga sxe HeoOxo-
OUMOCTh B J3TOH NaMsiTH OTMafaeT, €€ MOKHO OCBOOOJUTH BBI3OBOM (DYyHKIHMU

UnmapViewOfFile ()
BOOL WINAPI UnmapViewOfFile (LPCVOID lpBaseAddress) ;
€e MapaMmeTp lpBaseAddress — YKa3arTellb Ha BbIJEJICHHBIN PETHUOH aMSTH.

Oty (yHKIMIO HEOOXOAMMO MPUMEHSATh, €CJIM MBI BHOBb oOpamaemcs K (QyHKIUU
MapViewOfFile () [JJs1 BBIACICHUA HOBOTO peruoHa mamsaTu. B 3tom ciyuae "crapblit
peruoH" aBTOMAaTHUYECKH HE YHHUTOXKAETCS, U Y HAC MOSBISIOTCS "Oecxo3Hble" o0nacTu
MaMsTH, KOTOPHIE MOKHO OCBOOOIUTS JIUIIh TPU 3aKPHITHH TPUIOKCHHUS.

OnHako MOCKOJIBKY CHCTEeMa NPOM3BOAMT Oydepusanuio cTpaHul B ¢aiine, To s TOro,
YTOObl M3MEHEHHs B OIEPATUBHOW MaMSATH OTOOpaswiuch B (aiiie JaHHBIX, HYKHO
npeaBapuTensHo "copocuTs” Oydep B (aiin BEI30BOM (QYHKINH FlushViewOfFile () !
BOOL WINAPI FlushViewOfFile (LPCVOID lpBaseAddress,

DWORD dwNumberOfBytesToFlush) ;
I7ie TIePBBI MapaMmeTp lpBaseAddress — aJpec MaMsATH B Mpeenax agpecHOro IMpo-
CTpaHCTBa MpoenupyemMoro (aiia (OH OKpyIIIseTcs J0 Hadalla CTPaHUIIB), a BTOPOH ma-
pameTp dwNumberOfBytesToFlush — pa3Mep 3alHChIBaeMON 00JIACTH.

OObexThl sapa "dain" w  "mpoexuus Qaiinma" ygansoTCs  BBI30BOM  (YHKLIUH
CloseHandle (). [Ipuuem, Kak u Bce OOBEKTHI Aapa, OHU BEAYT CUETUMK MOJIH30BATENIEH,
[IO3TOMY, €CIIM HEOOXOOMMOCTH B MX JECCKPUNTOpax Oosiee HE BO3HUKACT, UX MOKHO
YAAJIUTh Cpa3y MOCIIe UCII0Ib30BaHNs, HAIPUMED, TaK:

HANDLE hFile = CreateFile(. . .);

HANDLE hFileMap = CreateFileMapping (hFile, . . .);

CloseHandle (hFile) ;

PVOID p = MapViewOfFile (hFileMap, . . .);

CloseHandle (hFileMap) ;

3nech 3aKphITHE AeCKpUNTOpa (aiina He MpUBEET K 3aKpbITHIO 00BeKTa siapa "daiin",
MOCKOJIBKY TTOCIe co3fanus "mpoekiun (daina" y oobexTa "daitn" nossisercs eme oauH
noJb3oBatelb. [loaToMy QyHKIMS CloseHandle (hFile) OCBOOOAMT MaMATh MOA OMHCA-
TeNN (IECKPHUIITOPBI) ¥ YMEHBIIUT YKCIO TOJb30BaTelei 3Toro oobekra. To ke numeer
MECTO 1 JiIsl 00beKTa "mipoekius ¢aiina".
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CoBMeCTHbIN AO0CTYN K AaHHbIM HECKOJIbKUX npoueccoB

CymiecTByeT HECKOJBKO MEXaHHW3MOB COBMECTHOI'O JIOCTYIIA K JJaHHBIM HECKOJIBKHMH
nmpoueccaM, KOTOPBLIC B KOHCYHOM HUTOI'C OCHOBAHBI Ha MEXaHU3MC MPOCHHUPOBAHUA
(haiima B mamsaTh. Uaes ncnonp30BaHuUs MpoeKInA (aiiia B MaMATh 3aKITI0YAeTCS B TOM,
YTO MBI paccMarpuBaeM (ailyl JaHHBIX KakK MOCIEeI0BATEIbHOCTh CTpaHUIl (aiina mo-
Ka4yKd, KOTOPbIE MOXKHO OTOOpa3uTh Ha aApecHOEe MPOCTPAHCTBO MpoleccoB. B Takom
ciydae, paboTasi ¢ STUMH CTPaHHUIIAMU B JIFOOOM U3 MPOLIECCOB B MX COOCTBEHHOM ajpec-
HOM TIPOCTPAHCTBE, MBI (PAaKTHUECKH paboTaeM ¢ OJHOM | TOM ke 001acThio (pr3maeckoit
IHaMsATH.

TeXHOJIOTHYECKU 3TO OCYIISCTBUTH Ja)Ke IPOIIE, YeM MPOCLUPOBATh TUCKOBBIA (aii.
OtkpeiBaTh (aiii 31ech HU K 4eMy, HY>KHO cpa3y co3faTh oObekT "mpoekuus aiina"
®YHKHHeﬁ CreateFileMapping (), YKa3blBad BMECCTO OCCKpHUIITOpA @aﬁna 3HAYCHUC
INVALID HANDLE VALUE, KOTOPOE€ CIYKHT yKa3aHUEM, YTO INPOECHUPYETCs HE TUCKOBBIN
¢aiin, a cBoOOIHBIE CTpPaHUIIBI (aiiia MmoJKayKi. B 3ToM citydyae, 0JJHaKO, HENb3sl 3aja-
BaTh HYJIEBOM pasmep mpoeuupyemMoro (aiina, 6omee Toro, pamep pesepBuUpyeMoin o0-
JaCTH MAMSATH TODKCH OBITh KPaTHBIM pa3Mepy CTpaHHIbl maMsaT (Kak mpasuio, 4K),
a UMl "mpoeKIuu Qaiina" ABiIseTcs 00bEKTOM Spa U JOCTYITHO U3 IPYroro mpolecca.

Jus oTKpeITHS CymiecTByIOmero oObekTa "mpoekmus ¢aiima" MOXKHO HCIOIB30BaTh

(DYHKIUIO CreateFileMapping () WM OpenFileMapping():

HANDLE WINAPI OpenFileMappingW (DWORD dwDesiredAccess,BOOL bInheritHandle,
LPCWSTR lpName) ;

31ech dwbDesiredAccess — CIIOCOO JOCTYyIMA K MaMATH, €CJIH bInheritHandle = TRUE,

JIECKPUIITOP MOKET HACIEIOBAThCS, 1pName — WUMS ''TIpoeKiuu ¢aina’.

Hanee, kak u uis ¢aiina, moxydaeM ykKaszaTelb PETHOHA OOJIACTH NaMATH (QYHKIHEH

MapViewOfFile ().

s mpuMepa paccCMOTPUM 3a7ady, KOTopast OyIET COCTOSITh U3 ABYX IMPOEKTOB: MEPBHIH

(muctuHr 6.11) co3maer cTpaHUYHBIN (aiy AN XpaHEHUs MacCHBa AAHHBIX, a BTOPOH
MPOEKT (JIUCTHHT 6.12) MpOYUTAET STOT CTPAaHUYHBIN (aiil U BHIBEJICT JJaHHBIE B OKHO.

JNuctuhr 6.11. 3anucb AaHHbIX B NpoeLMpyemMyro o6nactb naMaTn

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
static HANDLE hFileMemory;
static int *p;
int i, J, *as
switch (message)
{
case WM CREATE:
hFileMemory = CreateFileMapping (INVALID HANDLE VALUE, NULL,
PAGE READWRITE, 0, 4096, T ("Shared"));
if (hFileMemory == NULL)
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DestroyWindow (hWnd) ;
break;
}
p=(int*)MapViewOfFile (hFileMemory, FILE MAP READ|FILE MAP WRITE, O,
0, 0);
for (1 =1, g=p; 1 <= 10; i++)
for (3 = 1; j <= 10; j++, gt+) *g = i*7j;
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return O;

Co3maeM npoenupyemMblii Gaii npu OTKPHITHH OKHA:

hFileMemory = CreateFileMapping (INVALID HANDLE VALUE, NULL,

PAGE READWRITE, 0, 4096, T("Shared"));
BMmecro meckpunropa (aiia ykaxkeM INVALID HANDLE VALUE — 3TO O3Ha4aeT, 4YTo
¢aiin OyneT co3maBaThCs Ha CTpaHUIAX (aiiia MOJKAYKH, BTOPOM mapaMeTp NULL —
npaBa J0CTyla M0 yMOJYaHHIO; PAGE READWRITE — MPOCHHUPYEMBbId (aili ¢ MOIHBIM
noctynoM (uTeHue/3ammce); 0,4096 — pasmep daiina 4K; "shared" — ums oObeKTa
"nmpoexius daiina”.

Ecnu meckpunTop hFileMemory paBeH NULL, 3aKaHYHMBAeM pabOTy, HHA4YE — BBIACIISIEM
(u3MUecKyro MamsITh, BO3Bpallas yKa3aTelb TUIA int*:

p = (int*)MapViewOfFile (hFileMemory, FILE MAP READ|FILE MAP WRITE,0,0,0);
VYka3zpiBaeM TEpBBIM MapaMeTpoOM MOJYYEHHBIH JecKpunTop 'mpoekuuu ¢aiina"
hFileMemory, a BTOPHIM ITapaMeTPOM — TIpaBa JIOCTyNa K MaMATH — FILE MAP READ |
FILE MAP WRITE. TpH MOCIEAHUX MapaMeTpa — cMellleHue B daiine u pazmep obiactu —
3a/1a7iiM HYJIEBBIMHU 3HAYEHUSMH, TOT/Ia yKAa3aTellb p YCTAaHOBIJIEH HA HAYAJIO CTPAHUYHO-
ro aiina, a 4 Koaitt ¢usndeckoil mamMsaTH BBIJCICHO COTJIACHO pa3Mepy HMPOeIHPyeMOro
(haiina.

B kadectBe 0JI0Ka JaHHBIX ¥ HAC ceiigac MMEETCSl OMHOMEPHBIN MacCHB C yKa3aTelleM p.
He 3agymbiBasich riryO0OKO, 3allOJIHUM 3TOT MacCUB TaOJMIICH YMHOXKEHUS, OPraHU30BaB
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JIBOWHOW IMKJI C JIOMOJIHUTEIBHBIM yKa3aTeJIeM g, MOCKOJIbKY YKa3aTellb p HM3MEHSTH
KpaiiHe HexenatenbHo. [laMaTu Ham xBaTHT, AericTBUTeNbHO: 10 % 10 X 4 = 400 Oaiir.
for (1 =1, g =p; 1 <= 10; i++)

for (j = 1; j <= 10; j++, gt+) *q = i*j;
BEBIBOOUTE B OKHO TaONUIYy MBI HE IJIAHUPYEM, TIOATOMY YAaluM oOpaboT4HuK coole-
HUS WM_PATNT.

Teneps paccCMOTPHUM TPOEKT MPUIOKEHHs (JIUCTHHT 6.12), KoTOpoe OyIeT 4nuTaTh JaH-
HBIC U3 pa3liesieMOi 001aCTH MaMATH U BBIBOJUTH TaHHBIC B OKHO (puc. 6.6). Pazymeer-
Csl, TIEPBBII POEKT JOJKEH OBITh AKTHUBECH.

JNncturr 6.12. YteHne paHHbIX U3 NpoeuupyemMon obnactTv namaTm

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)
{
PAINTSTRUCT ps;
HDC hdc;
static HANDLE hFileMemory;
static int *p;
int x, y, *q;
TCHAR str[10];
switch (message)
{
case WM CREATE:
hFileMemory = OpenFileMapping (FILE MAP READ | FILE MAP WRITE,
FALSE, T("Shared")):;
if (hFileMemory == NULL) DestroyWindow (hWnd) ;
else p = (int*)MapViewOfFile (hFileMemory, FILE MAP READ|
FILE MAP WRITE, 0, 0, 0);
break;
case WM COMMAND:
switch (LOWORD (wParam) )
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, &ps);
for (y =0, g=p; y < 300; y += 30)
for (x = 0; x < 300; x += 30, gt++)
{
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_itot(*q, str, 10);
TextOut (hdc, x, y, str, tcslen(str));
}
EndPaint (hWnd, &ps);
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Ml Datasink =]
Eile Help

1 2 3 4 5 6 7 8 9 10
2 4 6 8 10 12 14 16 18 20
3 6 9 12 15 18 21 24 27 30
4 8§ 12 16 20 24 28 32 36 40
5 10 15 20 25 30 35 40 45 50
6 12 18 24 30 36 42 48 54 60
714 21 28 35 42 49 56 63 70
8 16 24 32 40 48 56 64 72 80
9 18 27 36 45 54 B3 72 61 90
10 20 30 40 50 60 70 80 90 100

Puc. 6.6. O6mMeH AaHHbIMK Mexay npoueccamm

CymectByromuii 00beKT "mpoekuus daiina" oTkpoeM (QyHKIMEH OpenFileMapping () :
hFileMemory = OpenFileMapping (FILE MAP READ | FILE MAP WRITE,

FALSE, T("Shared")):;
31ech yka3bIBaeéM MOJHBIA JOCTyNl — FILE MAP READ|FILE MAP WRITE, HacleZlOBaTh
JeckpunTop (¢aiina HaMm HU K 4eMy, BTOpOil mapaMerp — FALSE; UMs "'mipoeknmn daitna" —
"Shared".
Ecnu 00BexT siapa "shared" HaiilieH, BbAETSIEM MaMsATh B aApECHOM IPOCTPAHCTBE HO-
BOTO IIporiecca:
p = (int*)MapViewOfFile (hFileMemory, FILE MAP READ|FILE MAP WRITE,0,0,0);
C TEMH XK€ ITapaMeTpaMHy, YTO U B IIEPBOM IIPOEKTE.
Koneuno, agpeca 3toro 6s10ka maMsati OyIyT pa3HbIMHU B a[JPECHBIX IPOCTPAHCTBAX ABYX
MPOLIECCOB, HO, TEM HE MeHee, OyIyT yKa3blBaTh Ha OJHY U Ty K€ 00JacTh (PU3NUECKON

naMsaTu. YToObl yOemUThCs B 3TOM, BBIBEJEM TaOJMIly 3HAYCHHH DJIEMEHTOB MacCHBa
B COOOIIEHNH WM_PAINT.
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31echk opraHu3yeM NBOMHOW IUKI MO Y- U X-KoopawHate. Jis mpocToTsl "maraem" mo
o0eum ocsm Ha 30 eauHMIL, a IS MTPEOOPa30BaHUS IEJIOr0 YKCIa B TEKCTOBBIA BUJ HC-
TOJIb3yeM (PYHKIHIO _itot ():
for (y =0, g=p; y < 300; y += 30)
for (x = 0; x < 300; x += 30, gt+)
{
_itot(*qg, str, 10);
TextOut (hdc, x, y, str, tcslen(str));
}
Jns neMoHCTpauuy npuMepa HEOOXOOUMMO 3alyCTHTh HAa BBIIIOJHEHHE 3ahady "3amuch
JNaHHBIX B Mpoernupyemyto obnacte mamstu". [locne dero 3amyctum 3amady "Urtenue
JaHHBIX U3 NpoeuupyeMblid ooactu naMatu'". TOIbKO B 3TOM ciiydae Mbl CMOKEM IPO-
YUTATh MMOATOTOBJICHHBIC B IPOCIUPYEMOM (aiijiec TaHHBIC U BHIBECTH X B OKHE BTOPOTO
mporecca.

Nepenaya AaHHbIX Yepe3 coobueHue

Hekotopbie OKOHHBIE COOOIICHHS TMEPEJAIOT B KauecTBE IapaMeTpPOB yKazaTeld Ha
CTPOKY JaHHBIX, HAIIPUMEP, COOOIMIEHNE WM SETTEXT HUCHOJB3YET 1Param JJIS IMEepeaadn
yKazaTrenst CTPOKH. XOTS 3TO U MPOTHBOPEUUT KOHIICTILIUU Pa3/ieleHHs aJpecHOro mpo-
crpanctBa, B WIindows coxpaHsieTcss BO3MOXHOCTb HCIIOJIb30BaHHSI TaKUX COOOIICHUI
JUTS TIepelavyy JaHHBIX OKHY JPYTOTo Mporiecca.

ECHI/I HaM H3BCCTCH Z[eCKpI/IHTOp OKHa Sany)KeHHOFO B IIaMsThb HpOHCCC&, MBI MOXXEM
IocIIaTh eMy cooOmieHne QYHKIUeH SendMessage () , HAIPUMEP, TIOCTAB COOOIICHHE:
SendMessage (FindWindow (NULL, T ("Kamekymnarop")), WM SETTEXT, O,

(LPARAM) T ("New Calculator"));
Mbl UIBMEHUM 3aroJIOBOK OKHa C UMCHEM "KanbkynsaTop".
B nmanHOM nmpuMepe Mbl HAIUIM JECKPHUIITOP OKHAa KaJIBKYJIATOpa (QYyHKUIMEH
FindWindow () -
HWND WINAPI FindWindowW (LPCWSTR lpClassName, LPCWSTR lpWindowName) ;

[Tpu nomonim 3T0# (HYyHKIIMK MOKHO HAWTH BCE OKHA [0 UMEHHU KJIacca ClassName HIIH
e TI0 3arojIoBKY WindowName. OOBIYHO OJIMH U3 MAPaMETPOB PaBeH NULL, KaK B HalleM
ClIydae:

FindWindow (NULL, T ("Kanepkymarop")).

Bosspamaemoe 3rHaueHne (HyHKIIMH — IECKPUNTOP aKTUBHOTO OKHA WJIHM NULL B CITydae
HEyAauu.

HpeﬂnonaraeTc;l, YTO B MOMCHT ITOCBIJIKH COOGIIICHI/DI B CHUCTEMEC UMCECTCA pa6OTaIOHICC
MIPUIIOKCHUEC, OKHO KOTOPOTO HOCUT UMA "KanekynaTop", TOrJa MOXKHO BHIACTh, KaK HU3-
MCHUTCs 3aroJIOBOK 3TOI'O OKHa.

Ecnu npoananu3upoBaTh CUTYaIUIO, TO MbI JOJDKHBI MPUUTH K BEIBOJIY, YTO pabOTaTh
9TO HHUKAaK HE MOXeT. J|efCTBUTENBbHO, MBI TIOCTANN JIPYTOMY IPHIIOKEHHUIO apec CTPO-
KH, PacIlOJIOKEHHOM B aIpeCHOM MPOCTPAHCTBE Mpolecca-ucTouyHuka. OQHAKO YUTATh
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3Ty CTPOKY OyAeT NpUIOKEHHE-TIPUEMHHUK B CBOEM aJPECHOM IPOCTPAHCTBE, A€ MOIy-
YEHHBIHN aJipec He UMeeT HUKAaKOTro CMbICTA.

Tem He MmeHee, Bce paboTaeT. [lonoxeHue cracaeT onepaloHHasl CUCTeMa, KOTopasi He-
SIBHO 00ECIIEUNT Iepenady CTPOKH B alpeCHOE IPOCTPAHCTBO Mpolecca-MpUeMHIKa, UC-
NOJIb3Ysl MEXaHNU3M IPOCUUPOBaHUs (aiija B TaMATh.

B onepauunonnoii cucreme Windows mis oOMeHa JaHHBIMH TPEIYCMOTPEHO M CIICIH-
JIbHOE COOOIIEHUE WM _COPYDATA, HAIPHUMED:
SendMessage (Receiver, WM COPYDATA, (WPARAM)Sender, (LPARAM) &cds);

[Tocneanum mapaMeTpoM mepeaaeTcs yka3zaTellb Ha CTPYKTYpy COPYDATASTRUCT:
struct COPYDATASTRUCT {

DWORD dwData; // DOTIOJIHUTEJILHELA T1apaMeTp
DWORD cbData; //pasMep nepemaBaeMoro MaccuBa B OanTax
PVOID lpData; //ykasaTesyib Ha MACCHB HOaHHBIX

}i

[TomryunB coobieHne WM COPYDATA, MPHIOKEHUE-TIPHEMHHUK MOJIy4aeT U KOIHUIO CTPYK-
Typbl COPYDATASTRUCT, TJ€ NOJIE lpData COAEPKUT yKa3aTeslb NPOCKIMU MACCUBA JdaH-
HBIX YK€ B aJPECHOM IIPOCTPAHCTBE MPUIOKEHUSI-IIPUEMHHUKA.

TTPUMEYAHUNE

Appec lpData 6yaeT akTyaneH nuwb B obpabotynke coobuieHns WM COPYDATA. Ecnu
COXpPaHUTb 3TOT afpec M NonbITaTbCs NPOYUTATb AaHHbIE N0 3TOMY afpecy npu obpaboTtke
Apyroro coobLieHus, To pesynbTaT OyaeT Henpeackasyem.

B kavecTBe JeMOHCTPAIMOHHOW 33J]a4W WCIOJB30BAHHUS COOOIICHHUS] WM COPYDATA JUIS
oOMeHa JaHHBIMH W3MEHHM KOJl MpHUMEpa, NPEACTaBIEHHOTO B JUCTHHIax 6.11—6.12.
B npuiioKeHUH-UCTOYHUKE [UIS Mepe/lauyd JaHHBIX CO3JaJuM MYHKT MeHo Send, a B
MPUIOKEHUU-TIPUEMHUKE 00paboTaeM cooOIleHre WM COPYDATA W BBIBEIEM MACCHB
JIaHHBIX B OKHO (JiucTuHrU 6.13—6.14).

JInctunr 6.13. Nepenava AaHHbIX B COOOLWEHNN WM_COPYDATA

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lPa-
ram)

{

static int *p;
int i, J, *a;
COPYDATASTRUCT cds;
switch (message)
{
case WM CREATE:

p = new int[100];

for (1 =1, g=p; 1 <= 10; i++)

for (j = 1; j <= 10; j++, g++) *q = i*j;

break;
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case WM COMMAND:
switch (LOWORD (wParam))
{
case ID SEND:
cds.cbbData = 100*sizeof (int) ;
cds.lpData = p;
SendMessage (FindWindow (NULL, T ("Acceptor")), WM COPYDATA, O,
(LPARAM) &cds) ;
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

brok gaHHBIX co3ganiuM aHAJIOTHYHO TOMY, KaK MBI 3TO €Al B NpeAbIAyIEM IpUMepe
(uctuHr 6.12). TlepenaBats e JaHHBIE B APYToe MPIIIOKEHUE C 3aTOJIOBKOM "Acceptor"
Oyzem, mockLIast coobIeHre pu 00paboTke myHKTa MeHo Send.

31ech MBI JOJDKHBI ONPENEINTD ABa MOl CTPYKTYpPhl COPYDATASTRUCT:

cds.cbData = 100*sizeof (int);

cds.lpData = p;

I7Ie YKa3bIBaeTCsl pa3Mep MaccuBa JaHHBIX B OaiiTax W agpec Hayajia MaccHBa.

[locne yero MoHO TepenaTh COOOLIEHHE WM COPYDATA OKHY C MMEHEM Acceptor, JIe-
CKPHUITOP KOTOPOTO MBI HaliieM oOparieHneM K QYHKIUHN FindWindow () :

SendMessage (FindWindow (NULL, T ("Acceptor")),WM COPYDATA, 0, (LPARAM) &cds) ;

TTPUMEYAHUNE

CoobLleHre WM COPYDATA [OMMXHO MepefaBaTbCs TOMbKO Kak CUMHXPOHHOE, MOCKOIIbKY
00bekT "npoekuunsa cdanna”, cosgaBaemblii CUCTEMOW AN oOMeHa OaHHbIMK, aBTOMaTU4e-
CKV paspyLluaeTcsl o 3aBepLueHnn o6paboTkn aToro coobleHms. MNMoaTomy ncnonb3oBaHne
B 9TOM cny4vae yHKUUN PostMessage () NPUBEAET K HENPEACKA3yeMbIM NOCNEACTBUSIM.

Teneps B nmucturre 6.14 paccMoTpuM, Kak IpoIecc, CO3IaHHBIA B mpoekre Acceptor,
IpUMeT TepefaHHble JaHHble. PazymeeTcs, Ha MOMEHT IMOCBUIKM COOOIIEHHs BTOpPOU
IIPOLIECC TOJIKEH OBbITh 3arpyKEH B IIaMATh.

JInctunr 6.14. Npurem faHHBLIX NOCPEACTBOM COOOLEHUss WM_COPYDATA

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{
PAINTSTRUCT ps;
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HDC hdc;
static int *p;
int x, y, *q;
TCHAR str[10];
switch (message)
{
case WM _COPYDATA:
p = new int[ ((COPYDATASTRUCT *)lParam)->cbData/sizeof (int)];

g = (int*) (( (COPYDATASTRUCT *)lParam)->lpData);
for(int 1 = 0; i < 100; i++) pl[i] = *g++;
InvalidateRect (hWwnd, NULL, TRUE) ;

break;

case WM COMMAND:
switch (LOWORD (wParam))
{
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM _PAINT:
hdc = BeginPaint (hWnd, é&ps);
if (p)

for (y =0, g=p; y < 300; y += 30)
for (x = 0; x < 300; x += 30, g++)
{
_itot(*q, str, 10);
TextOut (hdc, x, y, str, tcslen(str));

}

EndPaint (hWnd, &ps);

break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

OxonHast QyHKIMS T0oMKHA 00pabaTeiBaTh cooOmEeHne WM COPYDATA. [Ipu aTOM 1Param
JIOJDKCH WHTEPIIPETHPOBATHCS KaK YKa3aTelb Ha CTPYKTYpYy COPYDATASTRUCT. OmHaKo
MIPH W3BJICUCHHUU pa3Mepa MAacCHBa JUIs yKa3aTessl MPUXOJUTCS MPUMEHSTh SBHBIE TIpe-
o0Opa3oBaHus TUIIA — (COPYDATASTRUCT *) 1Param.
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[Tockonmpky 1m0 3aBepuIeHHH 0OpPabOTKH COOOIIEHWS WM COPYDATA TMPOEKIHS MacCHBa
JIAHHBIX Ha aJipecHOE MPOCTPAHCTBO BTOPOTO Mpoliecca OyAeT yHUUTOXKEHa, HE00X0IUMO
CKOITMPOBATh JaHHbIE B aJPECHOE NMPOCTPAHCTBO TEKYyIIEro mpouecca. [l 3Toro Bblae-
JIUM HEO0OXOJUMYI0 00JIaCTh NaMSITH:

p = new int[ ( (COPYDATASTRUCT *)lParam)->cbData/sizeof (int)];

HOJIy‘II/IM apeC HavyaJla MaCCUBa, TaK K€ HUCIIOJIb3Ys SIBHOC HpCO6p330BaHI/IC THIIA:
g = (int*) (( (COPYDATASTRUCT *)lParam)->lpData) ;

1 CKOIMMPYEM MACCHUB JJaHHBIX:

for(i = 0; i< 100; i++) plil = *g++;

ITocie 3TOr0 MOXHO nepepucoBaTb OKHO, 00BSABUB €T0 HeﬂeﬁCTBHT CJIbHBIM!
InvalidateRect (hWnd, NULL, TRUE) ;

Coobuienne WM _PAINT Mbl 0OpabaTbiBaeM NMPakTHYECKH TaK e, Kak B JucTHHre 6.13.
EnuHCTBEHHOE OTIIMYME 3aKJII0YAETCsl B TOM, YTO MBI IIMKJI BBIBOJIA JaHHBIX 3aKIFOUNIN
B OIIeparop:

if () {. . .}

OT1o caenaHo, 4ToObI 0TOOpaxanoch "mycToe" OKHO, IMOKa JaHHBIE ellle He MOJIY4YCHBI.
JeicTBUTENBHO, B ATOM Clly4ae yKa3aTelb p == NULL, IIOCKOJIBKY OIIPENENIEH Kak
static, U BEIpaXXeHHE B CKOOKax He BeIModHseTcsa. Korna ke JaHHble MOJTyYeHbl, yKa3a-
TeNb p OTJIMYCH OT HYJIA U TaOJIMIIA C JaHHBIMU OYZET BBIBEJCHA B OKHO.

Hrtak, MBI paccMoTpenu J1Ba criocoba oOMeHa JaHHBIMH MEXIy nporeccamu. Kakoil u3
HUX BBIOpaTh B peajbHO 3amaye? Bce 3aBUCHT OT MOCTAaBICHHOM 3a/1a4M U OT NPUCTpa-
CTUH IIPOrPaMMMUCTA.

B Illpunoswcenuu nyist oncka OKHa IPYroro Mporecca pacCMOTpPEHa eIlle 0 JHa METOJUKa,
KOTOpasi MOXKET HCITOJIb30BAThCS, KOT/Ia HaM M3BECTCH UACHTU(UKATOP MpoIecca.

Bonpochl K rnaee

Kakumu nmapamerpamu xapakTepu3yeTcs IpoIece U MOTOK?
DYHKIMH, UCTIOJIB3YEMBIE JUISl CO3/ITaHMsI TIpoliecca U MOTOKa.

B uem npuHIMNUaIbHOE pa3inyme mpolecca U moToka?

Kax y3HaTh K01 3aBepIeHus mporecca’?

Oynkiuu C++ 11 co3MaHus U 3aBEPIIICHUS TIOTOKA.

Kax n3meputs BpeMst paboThI MOTOKA, Tporiecca’?

Kaxk n3meputh Mamsiii (MeHee OJTHOTO KBAHTA) HHTEPBAJl BPEMEHHU?

Kraccer mpropHuTETOB MPOIIECCOB U OTHOCUTEIHHBIE IPUOPUTETHI TIOTOKOB.

© 0Nk wDdPE

Pasrparnuenne qoctymna K MaMsATH MPU ITOMOIIH (GYHKIIMKA aTOMapHOTO JOCTYyIIA.

-
©

CI/IHXpOHI/ISaHI/IH ITOTOKOB KPUTUYCCKUMU CEKITUAMMU.

[E=Y
[E=Y

. [IpuaITMT pabOTHI Wait-QyHKITAH.

=
N

. CuHXpOHM3AITUS TTIOTOKOB U MTPOIIECCOB MIPH MIOMOIIH 0OBEKTOB SApA.
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13.
14.
15.
16.
17.
18.
19.

20.

Uewm oTin9yaeTcss MBIOTEKC OT UCKITIOYAroIero cemadopa?

Kak co3nmath oxumaemMsrii TaiiMep Ha 3alaHHBIA MOMEHT BPEMEHHU?
Coznanne o0m1eit 06IacTy MaMsATH IS BCEX 3K3EMIUIIPOB MPOIiecca.

Tpu srama co3manus ¢aiina, IPOEPYyEeMOTO B TAMSATS.

Kak ocBo6oauTh (hr3nyecKyro maMsTh, 3aHATYIO IPOeKInel Qaiina?

Kak oprann3oBaTh COBMECTHBIN HOCTYI K HAMATH HECKOJIBKUM Iporieccam?

KaKYIO MUHUMAJIBHYIO U MAaKCHUMAJIbHYIO 00JIaCTh MaMATH MOKHO BBIACIIUTD IJIA
COBMECTHOT'O UCII0JIb30BAHUA IBYM HpOHCCCﬁM?

Kakwue cooO1eHus: MOYKHO MCIIONIB30BaTh It 0OMEHA JTaHHBIMH MEKTy Tporieccamu’?

3agaHuA ona caMocToATeNIbHOMN paboThbl

1.

10.

B 3agaue "Co3manne mpomecca” (muctuHr 6.1) co3ngath mpormecc B "CBEPHYTOM BH-
ne". Ilouemy He ynaercs "cBepHYTh'" IIPH 3aIlyCKe CTAHJAPTHBINA KaJIbKyJIATOp?

"W3meputs" Bpems pabOThI CO3MaHHOIO B MpEAbIAYIICH 3anade npoiiecca. BeiecTn
pe3yabTaT B [JIaBHOM OKHE "pOIUTENsCKOro" mpouecca.

VYBeNIMYNUTh MPUOPHUTET TJIABHOI'O IMOTOKA Ipoliecca, MOKa3aTh TEKyllee 3HaueHHE
IIPUOPUTETA B 3arOJIOBKE OKHA.

Hanwmcats mporpammy, KOTopasi IOCTPOYHO YUTAET TEKCTOBBIA (aiil ¢ AUCKa U BbI-
BOAUT B OKHO. IIpu ureHun Qaiinaa moACYUTHIBATH KOJINYECTBO [IEYATHBIX 3HAKOB (32
BBIYETOM TPOOETIOB), a TAK)KE KOJIMUECTBO CcJIOB. OTiepaliiil BHIIIOJIHUTE B BUJE ABYX
OTJIENBHBIX TOTOKOB. IlocienoBaTenbHOCTD JEHCTBUIM CHHXPOHNU30BATh IPU IOMOIIHN
OJIHOT'O U3 PACCMOTPEHHBIX MEXaHU3MOB.

Hamummre nmporpammy, B KOTOpPO, C MEPHOAMYHOCTHIO B 1 CEKyHAY, OIWH TOTOK
BbIIENACT OJIOK mamsiTH A Habopa u3 100 menbIx yucen, BTOPOM MOTOK 3aIlOJHSIET
€ro CilydailHBIMH YWCIIaMH, TPETHH MOTOK BBIBOAMT 3TOT HAOOP B OKHO TaOiHIIeH
10x10. CuHXpOHHU30BaTh NOTOKH MPHU MOMOIIY KPUTUIECKUX CEKIIUH.

Cosnath n1Ba mporiecca. B mepBom mnporiecce odecreunTh BBOJ IIETOYNCICHHOTO 3HAa-
YCHHs, BO BTOPOM ITPOLECCE MOJTYUUTH 3TO YHUCJIO U BEIBECTHU B OKHE.

Hamucats nporpammy, kotopast Kaxasiid 1eHs B 09-00 "Oyaut" KoMmbioTep M BBIBO-
JUT 3aCTaBKy C NMPHUBETCTBUEM, a 13 4yncna B MATHUIYY MPEXyNpEXIAET, YTO HYKHO
MIPOBEPHUTH HA BUPYCHI.

Hammucate mporpammy, KOTopas 3airycKaeTcs IpH BKIIOYEHHH KOMIbIoTepa (Ipes-
[oJiaraeTcsi, 4YTO OHa BKIIOYCHA B ManKy ABTO3arpy3ka) W 4epe3 KaxIble 3 yaca
TpeasiaraeT cenaTb HeOOIbIION TePEePHIB.

Hammcats mporpammy, KoTopas, IpOeIupyst TEKCTOBEIN (aitr B mamsaTh, codupaer
CTaTHCTUKY: KOJIMYECTBO CHMBOJIOB, CJIOB, CTpOK. Eciu pa3mep Qaiina mpessimaet
pasMep TpaHyIIpHOCTH, TPOSIUPOBAHIE OCYIIECTBIATh CTAaHAAPTHBIMA TPaHyJIaMH.

Co3path ABa NPUIOKEHUS, KOTOPble 0OMEHUBAIOTCS TEKCTOBBIMU CTPOKAMH, UMHUTHU-
Pyl IEpETHCKY.



NMpunoxeHune

Nouck okHa

Marepuan 3TOro NpHIOKEHHs MOCBSIICH BOIPOCY YIPABICHHS OKHOM JIPYTOro HpHIIO-
KEHUs, YTO BpSAJ JIM TPHBETCTBYETCS pPa3pabOTYMKAMH ONEPALUOHHOW CHUCTEMBI
Windows. JIeiicTBUTEIBHO, KaXKABIH MPOIIECC B CHCTEME U30JIMPOBaH U, Ka3aloch Obl, HE
JOJDKEH MMETh BO3MOXKHOCTH B3aMMOJICHCTBOBATh C JPYIMMH HPOLECCAMH B CHCTEME,
oaHako cosmarenu oudamoreku Win32 APl BkioYriIM B Hee HECKOJIbKO HAOOPOB (DyHK-
1A, KOTOPBIE OOXOISAT 3TH OTPAaHHYCHHUSL.

Bce uto HaM Hy)XHO AJIs yHOpaBiIeHHS OKHOM, 3TO ero aeckpuntop. CyllecTByeT He-
CKOJIbKO BO3MOXKHOCTEH ISl OTHICKaHHs IeCKpuUnTopa okHa. CaMplii mMpocToil U3 HHUX
3aKIIF0YAeTCsl B UCIOJIB30BAHUH (PYHKIMH FindWindow (), KOTOpas HAWAET JECKPUIITOP
OKHa 100 MO MMEHHU KJlacca OKHa, JIMOO IO ero 3arojioBKy. 37eCh K€ Mbl pacCMOTPUM
BO3MOXHOCTh TIOMCKAa OKHa, Iepebupas Bce OKHA B MX Z-TIOPSAKE, T. €. TOM IOpSJIKE,
B KOTOPOM OHH OTOOpPa)aroTcsi HA MOHUTODE.

Mouck Bcex OKOH, 3apermcTpUpPoBaHHbIX
B cUcCTeme

s Hadanma pacCMOTPHM TECTOBYIO 3anady (JuctuHr I1.1), koTopas mo3BOIUT HaM Mpo-
CcMOTpeTh HH(OPMAIIHIO 000 BCEX 3aPETUCTPUPOBAHHBIX B CHCTEME OKHAX.

i NIuctunr N.1. Momnck BCex OKOH cucTeMbI

#include <string>

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM
1Param)

{

static std::string st ("hProcess hParent idProcess hWindows\
Title\r\n");

HWND hFind;

static HWND hEdit;

TCHAR str[80], title[256];
LONG hProcess, hParentEdit;
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DWORD id;
switch (message)
{
case WM _CREATE:
hEdit = CreateWindow ("Edit", NULL, WS CHILD|WS_VISIBLE|WS HSCROLL|
WS VSCROLL|ES LEFT|ES MULTILINE|ES AUTOHSCROLL|ES AUTOVSCROLL,
0, 0, 0, 0, hwnd, (HMENU) 1, hInst, NULL);
break;
case WM SIZE:
MoveWindow (hEdit, 0, 0, LOWORD (lParam), HIWORD (lParam), TRUE) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID FIND:
hFind = GetTopWindow (NULL) ;
do
{
hProcess = GetWindowLong (hFind, GWL HINSTANCE) ;
hParentEdit = GetWindowLong (hFind, GWL HWNDPARENT) ;
SendMessage (hFind, WM GETTEXT, (WPARAM)256, (LPARAM)title);
GetWindowThreadProcessId (hFind, &id);
sprintf (str, "$%.8x %.8x %.8d %.8x %s\r\n", hProcess,
hParentEdit, id, hFind, title);
st.append (str) ;
hFind = GetWindow (hFind, GW_ HWNDNEXT) ;
}
while (hFind);
SetWindowText (hEdit, st.c str());
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0;

Jus cOopa TexcToBOH MHGOPMAIMH MBI BOCIIONB3yeMCs KJIACCOM string, a BBIBOZ Oy-
JIeM OCYIIECTBISITh B DJIEMEHT YNpaBlieHHs Edit Control, KOTOPBIH CO3/1auM B CO00-
IICHUU WM_CREATE, M HAJIOXKUM MOBEPX KIMEHTCKON 00JIaCTH TIIaBHOTO OKHA.
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Co3maguM IyHKT MEHIO C HWIOCHTU(HUKATOPOM ID FIND, II€ NpU HoMouM (hyHKIMU
GetTopWindow () HailleM OECKPUNTOP OKHA, MMEIOLIETO MAKCHUMAJIBHYIO Z-KOOpAMHATY
(camoe "Bepxuee" oxHO). Temepr HaxomuM TpH MOMOIIH (PYHKIIUH GetWindowLong ()
ACCKPHUIITOP NPUIOKEHUA hProcess U POAUTCIIBCKOTO OKHA hParentEdit.

TMPUMEYAHNE

[lns rmaBHOro OKHa NPUNOXeHUs1 poaMTeNeM, Kak Nnpaesuno, sensetcs "pabouunii cton" ¢ ge-
ckpunTopom, paBHbIM 0.

3aroyioBOK OKHa MOJIydaeM, IOChLIask eMy COOOICHNE WM GETTEXT.

Unentndukarop mpoiecca, MOPOAUBIIETO JaHHOE OKHO, MOJIYYHUM HpH TomMonu (GyHK-
IIUU GetWindowThreadProcessId().

ITocne Toro kak Oyner copMupoBaHa CTpoKa ¢ HHGOpMALKEH O TaHHOM OKHE, IIePeXo-
UM K CIIeAyIoeMy B Z-TIOpsaKe OKHY (YHKIHMEH GetWindow (). Lluki Oyzer paborats
JI0 caMoro "HIDKHEro'" 1Mo Z-KOOpJUHATE OKHA, MOCIe 4ero (yHKIHs GetWindow () Bep-
HeT 0 ¥ IMKJI 3aBEPIINTCS.

Ham ocranoch MOMECTHTh TEKCTOBYIO CTPOKY B OKHO PEIaKTUPOBAHUS, PE3YNbTAT MBI
yBUAUM B okHe (puc. I1.1).

File Help
hProcess hParent idProcess hWindows Title ﬂ
00000000 00000000 O0O002660 00010090

00b50000 00010054 00002660 00010076

00b50000 00010054 00002660 00010062

00b50000 00010054 00002660 0001008e

74930000 00010054 00002660 0001007e

74930000 00010054 00002660 0001007a

00b50000 00010054 00002660 00010080

00b50000 00010054 00002660 00010078

00b50000 00010054 00002660 O0001005a  Myck

606a0000 000302d2 00002132 0012034e

7d550000 00000000 O0O002132 00040362 ms_sqlce_se_notify_wndproc
7d550000 00040362 00002132 0010033c  Default IME

63040000 0002036e 00002132 0002036c  CiceroUM/ndFrame

76080000 00000000 00002132 00020266 -

4 L3 S

Puc. MN.1. NHdopmaumsa o HanaeHHbIX OKHaX

Mounck rmaBHOro oKkHa co3gaHHoOro npouecca

P ACCMOTpHUM TCHUEPb TAKYIO CUTYyallUI0 — MbI CO34aJIN HOBBIN mponecc u Teepb XOTCIN
OBl UMETHh BO3MOXKHOCTH YHOpaBJIATh TJIaBHBIM OKHOM IIpOILECCa U3 NpolecCCa-poaAruTEIIA.
XoTsa IIpu CO3AaHnU Mponecca Mbl MMOIYUYUIN €T0 ACCKPUIITOP, IMOJIB3bI OT HEr0 HE OUCHb
MHOTro. MOXHO C €ro moMOIIbIO 3aBCPIINTDH pa60Ty mnmpormnecca, HO HAlTH OKHO HaM HE
yAaacTCs, K TOMY K€ 3TOT ACCKPUIITOP UMECT CMBICII TOJIBKO B KOHTCKCTC POAUTCIILCKOI'O
mnpornecca, IMOCKOJbKY Ka)KZ[LIfI nponecc HUMeECT COOCTBEHHBIH Ha6op JACCKPHUIITOPOB.
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I'opazno 6onee mHPpOPMATHBEH OKa3bIBAETCS UACHTU(DUKATOP MpOoIecca, KOTOPIA HMeeT
OJJMHAKOBOE 3HAYCHHUE JJISI BCEX IPOIIECCOB.

Hckath OKHO JOYepHEro mporiecca Mbl OyaeM IO METOAMKE, PACCMOTPEHHOW B IMPEIIbI-
Iyliel 3ajaye — HWIIeM OKHO, MISHTU(UKATOp Mpoliecca KOTOPOro COBMAJacT C Tpe-
OyeMbIM, a MPU3HAK TJIABHOTO OKHA — HYJICBOM JECKPUIITOP POJUTEIILCKOIO OKHA.

PermM crienyroInyro TECTOBYIO 3a/lady — OTKPOEM B KaueCTBE OTIENLHOIO Mpoliecca
OJIOKHOT ¥ TIOMEHSIEM Y HETO 3arojIoBOK okHa (iucTuHT 11.2).

¢ NucTuhr MN.2. Mouck rnaBHOro okHa AouYepHero npouecca

TCHAR title[256] = T("HoBoe okHO OjiokHOTa");
TCHAR CommandLine[256] = T ("notepad ReadMe.txt");

LRESULT CALLBACK WndProc (HWND hWnd, UINT message, WPARAM wParam, LPARAM
1Param)

{
static STARTUPINFO tin;
static PROCESS INFORMATION pInfo;
HWND hFind;
DWORD id, hParentEdit;
switch (message)
{
case WM CREATE:
tin.cb = sizeof (STARTUPINEFO) ;
tin.dwFlags = STARTF USESHOWWINDOW;
tin.wShowWindow = SW_ SHOWNORMAL;
CreateProcess (NULL, CommandLine, NULL, NULL, FALSE, 0, NULL, NULL,
&tin, &pInfo);
CloseHandle (pInfo.hThread) ;
CloseHandle (pInfo.hProcess) ;
break;
case WM COMMAND:
switch (LOWORD (wParam))
{
case ID FINDWINDOWS:
hFind = GetTopWindow (NULL) ;
do
{
if (hFind == 0)
{
MessageBox (hwWnd, T ("OxHo He HaymeHoO"),
_T("Ommbxa mnomcka"), MB OK | MB ICONQUESTION) ;
DestroyWindow (hWnd) ;
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return 1;
}
GetWindowThreadProcessId (hFind, &id);
hParentEdit = GetWindowLong (hFind, GWL HWNDPARENT) ;
if (hParentEdit == 0 && id == pInfo.dwProcessId)
{
SendMessage (hFind, WM SETTEXT, 0, (LPARAM)title);
return 0;
}
hFind = GetWindow (hFind, GW HWNDNEXT) ;
}
while (true);
break;
case IDM EXIT: DestroyWindow (hWnd); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}
break;
case WM DESTROY: PostQuitMessage (0); break;
default: return DefWindowProc (hWnd, message, wParam, lParam);
}

return 0O;

Ilpu co3maHuM OKHA TMPUIIOKEHUA CO3AaJUM OTIEIbHBIA MPOUECC U OTKPOEM B HEM
ONOKHOT. J{J1s1 HATJISITHOCTH 3arpy3UM B HEro (aiii ReadMe.txt. [Ipu 0OpaboTKe MyHKTa
MEHIO C WJAEHTH(UKATOPOM ID FINDWINDOWS OpraHHM3yeM Iepedop OKOH, HaduHas
¢ "BepxHero" B Z-miopsiJike, U UIIEM OKHO, HJICHTU(UKATOP Mpoliecca JUisi KOTOPOTO COB-
MajiaeT ¢ pInfo.dwProcessId, a POJAUTENHECKOE OKHO UMEET HYJIeBOH jeckpurnrop. Eciu
TaKoe OKHO HaWJeHO, MOChUIAeM €My COOOINEHHE WM SETTEXT JJISl CMEHBI 3arojioBKa,
€CIM XK€ OKHO He OBLIO HaWIEeHO M hFind == 0, BBIBOJUM COOOIIEHHE 00 OIIMOKE
Y TpeKpariaeM padory.
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PathToRegion() 50
PlayEnhMetaFile() 193
PlayMetaFile() 187
PigBIt() 172

Polyline() 116
PostQuitMessage() 15
PtInRect() 46
PtInRegion() 48
QueryPerformanceCounter() 223
QueryPerformanceFrequency() 223
ReadFile() 96
RectInRegion() 48
ReleaseCapture() 177
ReleaseDC() 26
ReleaseMutex() 242
ReleaseSemaphore() 234
ResetEvent() 239
ResumeThread() 227
SelectClipRgn() 52, 53
SelectObject() 36
SendDlgltemMessage() 124
SendMessage() 83
SetBkColor() 53
SetBkMode() 53
SetCapture() 67, 176
SetClassLong() 152
SetDlgltemint() 124, 134
SetDlgltemText() 134
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OyHKIMSA (OKOHYaHUE):
SetEvent() 239
SetFocus() 146
SetGraphicsMode() 183
SetMapMode() 39
SetPixel() 33
SetPolyFillMode() 48, 51
SetRect() 47
SetRectEmpty() 47
SetScrollPos() 81, 125
SetScrollRange() 81, 125
SetTextColor() 53
SetThreadPriority() 226
SetTimer() 27
SetViewportExtEx() 40
SetViewportOrgex() 40
SetWaitableTimer() 243
SetWindowEXtEx() 39
SetWorldTransform() 180
ShowWindow() 13
Sleep() 225
srand() 108
StretchBIt() 160
StrokePath() 50
SubtractRect() 47
SystemTimeToFileTime() 246
TabbedTextOut() 78
TerminateProcess() 213

TerminateThread() 217
UnionRect() 47
UnmapViewOfFile() 255
UpdateWindow() 20
ValidateRect() 52
ValidateRgn() 52
WaitForMultipleObjects() 233
WaitForSingleObject() 232
WriteFile() 97
Omoxupyromas 228
cTomapHas 228
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