NabopatopHa po6oTa Ne 1
(4 roqunm)
Tema: Konconbni Win32-nporpamu 1yt Windows.
Merta: O3HaHOMUTHCS 13 IPUHIIUIIAMH 1 32C00aMH CTBOPEHHSI KOHCOJIBHUX MIPOTPaM st
Windows. HaBunrtucs BukopucroByBatu ¢pyHkuii Win32 API ais poGoTu 3 KOHCOILTIO.

KopoTki TeopeTU4Hi BigoMocCTi

CTBOpPEHHA KOHCcOoni

Microsoft Windows cTBOpIO€ HOBY KOHCOJIb, KOJIM BOHA 3aITyCKa€ MPOLIEC CUMBOJIEHOTO
pexumy. Hanpuknaa, Windows cTBOpioe HOBY KOHCOJIb, KOJIM BOHA 3aITyCKa€ KOMaHTHUN
nporecop cmd.exe. Konu komanaHuii mpoiecop 3amyckae HOBUI MPOIeC KOHCO1, KOPUCTYBaY
MOYKE BH3HAYUTH YH CUCTEMa CTBOPIOE HOBY KOHCOJIIb JIJIsl HOBOTO TIPOIIECY YU BOHA YCIIaIKOBYE
KOHCOJIb KOMaHTHOT'O TIPOIIecopa.

SIKIIO 3aIyCTUTH KOHCOJBHUM JJOJATOK 13 KOMaHHOTO PSIIKA, TO JOJATOK BUKOPUCTOBYE
"qyxy" KOHCOJb. J{J151 CTBOpEHHS CBOET KOHCOJI1 MOTPIOHO Bij'€AHATUCS BiJl 4y>KOT KOHCOJI 1
CTBOPHTH CBOIO. J[JIs1 ITbOr0 BUKOPUCTOBYIOTHCS HACTYITHI (PYHKITIT:

BOOL FreeConsole(VOID) - BiI'€JHY€E TIPOILIEC Bil KOHCOJT.

BOOL AllocConsole(VOID) - Bumiise HOBY KOHCOJIb JUIS IIPOIIECY.

Jlyist poOOoTH 13 KOHCOJLTIO IOTPIOHO OJIEPKATH JAECKPUTITOP KOHCOJI:
HANDLE GetStdHandle(DWORD nStdHandle);
ne nStdHandle BU3Ha4Ya€ MPUCTPIN, TS TKOTO OJIEPKYIOTh IECKPUTITOP:
STD_INPUT_HANDLE (-10) CrannmaptHuii mpucTpiii BBOLY
STD_OUTPUT_HANDLE  (-11) CrannapTHuii npucTpiii BUBOLY
STD_ERROR_HANDLE (-12) CranpapTHHI IPUCTPIN TOMHIIOK

Hanpukaax: hStdIn = GetStdHandle(STD_INPUT_HANDLE);
hStdout = GetStdHandle(STD_OUTPUT_HANDLE);

[Ticns mporo yci onepaiiii i3 KOHCOJUTIO 3[IIHCHIOIOThCS uepe3 11 deckpunmop. SIKio
byHK1ig 3aBepiryeThes GaranbHo, To BoHa moBeptae 3HaueHHss INVALID_HANDLE_VALUE.

Hactpowka koHconi
Jlnst HacTpolKU mapaMeTpiB KOHCOJI BUKOPUCTOBYIOTh Taki (PYHKIIII:

®yukuis API Komenrapi
DWORD GetConsoleTitle( Ooeporcamu 3a201080K GIKHA KOHCOJI
LPTSTR IpConsoleTitle, anpeca Oydepa
DWORD nSize); po3mip Oydepa

BOOL SetConsoleTitle(
LPCTSTR IpConsoleTitle);

Bcmanosumu 3a201060k 6ikna KoOHCOML
aapeca HOBOI'0 3arojioBKa

BOOL SetConsoleMode(
HANDLE hConsoleHandle,
DWORD dwMode);

Bcmanosumu pesxxcum konconi
JECKPHUIITOP BXiTHOTO a00 eKpaHHOTO Oydepa
BX1IHMI a00 BUXITHUHA PEXKUM

BOOL SetConsoleCursorPosition(
HANDLE hConsoleOutput,
COORD dwCursorPosition);

Bcmanosumu nosi koopournamu Kypcopy
JECKpUNITOp eKpaHHOTO Oydepa
HOBI KOOPJIMHATH KYpPCOPY

BOOL SetConsoleTextAttribute(
HANDLE hConsoleOutput,
WORD wAttributes);

Bcemanosumu ampubymu mexcmy KOHCOTI
JIECKPHUTITOP eKpaHHOTro Oydepa
KOJIbOPH TEKCTY 1 hoHy




3akpumu koncos MoxxHa 3a noromoror GyHkIii FreeConsole. Sxmio iHmmi mporecu
MiIKII0YEH1 10 KOHCOJIi, BOHA 30epiraeTscs. Konu octanHiil mporiec Bia'€ JHY€ThCS BiJl KOHCOM,
BOHA 3aKPHBAETHCS.

®yHKUiT ANs po60TU 3 KOHCONNIO

®ynkuii Win32 API nonyckaroTh JBa piBHI JOCTYIy O KOHCOJII: BUCOKOPIBHEBHI 1
HU3bKOPIBHEBUH.

Bucoxkopisnesi 6xioni ¢pynkuii pimeTpyroTh BMICT BXiHOTO Oy(depa i moBepTaroTh JIUIIIC
MOTIK CUMBOJIIB 3 KJIaBiaTypH, BIAKUIAIOUYH CIY>KOOBY iH(MOpMaIIito Ta 1HII MOii.

Bucoxopienegi ghynkuii 6ueedennsa 3anucyroTh MOTIK CUMBOIIIB y Oydep ekpany, siki
BiZI0OpakaroThCsl B MOTOYHOMY pO3TalllyBaHHI Kypcopa.

BucokopiBHeB1 QyHKIIIT TAKOXK NIATPUMYIOTh IEpEPU3HAUYEHHS CTaHIAPTHUX
JIECKPHUNTOPIB 1 KEPYIOTh PEKUMaMU KOHCOJI.

[ToBHMIT epemik QYHKIIH 1715 poOOTH 3 KOHCOJUTIO MOYKHA 3HAWTH B JJOBIIKOBIH CHCTEMI
Microsoft Win32 Programmer's Reference y po3aini Consoles and Character-Mode Support —
Console Functions.

BucoxkopiBHeBi pyHKUiT

[Tporpama mo>ke BUKOpHCTOBYBaTH (aiinosi ¢pyHkii BBoay/BuBoay ReadFile i WriteFile,
¢ Takox crnerianizoBani koHcoabHI PyHKIlT ReadConsole i WriteConsole, ms
BUCOKOpiBHEBOTO 1/O, sIKUil Hafgae HENMPsIMUIA JOCTYI 10 BXIHOTO 1 eKpaHHOTO OydepiB.

BOOL ReadConsole(

HANDLE hConsolelnput, /I neckpunTOp BXigHOTO Oydepa KOHCO1
LPVOID lpBuffer, // anpeca Oydepa mpuiioMy JTaHUX
DWORD nNumberOfCharsToRead, // KITBbKICTh CUMBOJIIB IJISI YHTAHHS
LPDWORD IpNumberOfCharsRead, // ampeca 4ucia MpOYUTAaHUX CUMBOJIB
LPVOID IpReserved); // 3ape3epBoBaHo, 3aBxa1d NULL

BOOL WriteConsole(
HANDLE hConsoleOutput, /I neckpunTop ekpanHoro Oydepa KOHCO1
CONST VOID *IpBuffer, // anpeca Oydepa JaHUX IS BUBOTY
DWORD nNumberOfCharsToWrite, // KUTBKICTh CUMBOJIIB JJIsI 3aITUCY
LPDWORD IpNumberOfCharsWritten, // Bka3iBHHK 4KCia IPOYMTAHUX CHMBOJIIB
LPVOID IpReserved); // 3ape3epBoBaHo, 3aBx1d NULL

®yukuii ReadConsole, WriteConsole onepyoTs 3 TeKCTOBUMH psiakamu. [pu migrorosui
TEKCTOBHX PAIKIB I WX (YHKIIIH KopucHOIO0 Moxe OyTu ¢yHkiiss Win API wsprintf.

s dhyHKITis Tpu3HaYeHa At (hOpMAaTOBAHOTO BUBEICHHS MOCIIJOBHOCTI CHMBOJIIB 1
3Ha4YeHb y TekcToBui Oydep. [is GyHkIii cxoxka Ha ¢yHKIio printf, aje BoHa BUBOAUTH HE HA
€KpaH, a B TeKCTOBUH Oydep. PyHKIIisI aBTOMATUYHO J10JIa€ KIHIIEBUI HYJb, X0Ya BiH HE
BXOJIUTH Y YHCJIO BUBEICHUX CUMBOJIIB, sIKE TIOBEpTa€ (DYHKIIIS IO 3aBEPIICHHI CBOET pOOOTH.

int wsprintf{
LPTSTR inOut, #f pointer to buffer for output
LPCTSTR inFmt, #f painter to format-contral string
# optional arguments

);
[TapameTpu
/pOut  BKa3iBHUK Ha Oydep Uit NpuiioMy CHMBOITIB.
IpFmt  BKa3iBHUK Ha psIOK (hopMaTyBaHHS 13 KIHIIEBUM HYJIEM.
[Ticns nporo WayTh 3HAYSHHS, THII 1 KITBKICTh SKHUX BIAMIOBiIa€ pAAKY (hopMaTyBaHHS.
OyHKIIIS MOBEPTA€E KUIbKICTh BUBEACHUX Y Oy(dep CUMBOIIIB (32 BUHATKOM KiHIIEBOTO
HYJIS1).



HusbkopiBHeBi pyHKIiL

Hu3svkopienesi (hynkuyii 6600y 3a0e31euyI0Th MPSIMUANA JOCTYII 0 BXiHOTO Oydepa i
JAIOTh MOMJIMBICTH T0IaTKaM OTPUMYBATH JIETANbHI JaH1 PO MOIl KJIaBiaTypH 1 MHUIII, a TAKOXK
PO TO/11, 0 BU3HAYAIOThH B3aEMO/IIF0 KOPHCTYBaya 13 BIKHOM KOHCOJTI.

Hu3sbkopisnesi pynkuii 6u80dy naroTh MOKIMBICTh T0AATKY YHTATH a00 3aMUCyBaTH
MIEBHY TTOCJIIIOBHICTh KOMIPOK CUMBOIIIB y Oydep expaHy.

BucokopiBHeBi 1 Hu3bKkopiBHEBI MeToAM 1/O He B3a€MOBUKITIOUHI, 1 TpOrpaMa MOXKe
BUKOPUCTOBYBATH OyIb-IKy KOMOiHaIlito nux ¢yHkiii. [IpoTe, 3a3Bu4ail mpukIiiaiHi mporpaMmu
BUKOPUCTOBYIOTH 00 OJIMH MiJXiJ a00 1HIINH.

Hus3bkopienesi pynxuii 6600y

Win32 API nagae m'ssith HU3bKOpIBHEBUX (QYHKIIIHA 711 JOCTYIY 10 BXigHOTO Oydhepa

KOHCOJIL;

ReadConsolelnput

Uwurae 1 BUAaiIse 3anucu 13 BXigHoro oydepa. OyHKIIis HE
MOBEPTAETHCS, IOKU € X04a O OJMH 3aMuC, JOCTYITHUN IS
yuTtaHHs. [IpounTaHi 3anucu nepeminarThes B Oydep
BHUKJIMKAOYOTO Tporiecy. HempounTtaHi 3amucu 3aIUIIAIOTHCS Y
BXigHOMY Oy(depi 11 HACTYITHOT OTepallii YNTaHHS JTaHUX.
DyYHKIIIS MOBIIOMIISIE 3araJIbHE YHCIIO 3aMKCiB, IKi Oyin
MIPOYNTAHI.

PeekConsolelnput

Uwurae BXiaHI 3anucu 0e3 BUAaleHHs 13 BXigHOTO Oydepa.
SK1110 JK0IeH 3aMmMc HeTOCTYTHUH, PYHKITIS TOBEPTAETHCS
HeraitHo. DyHKIIIA MTOBIAOMIISE 3aTajbHE YHCIIO 3aIUCIB, SKi
OyJIM TPOYHNTAHI.

GetNumberOfConsole-
InputEvents

Bu3Hayae 4ncI0 HEMPOYMTAHUX BXiIHUX 3aIUCIB Y BX1THOMY

Oydepi.

WriteConsoleInput

Po3mimrye 3amucu y BXigHoMy Oydepi mo3amxy HasBHUX 3aITUCIB.
Bxiguuii Oydep 3pocTae AMHAMIUHO, AKIIIO HEOOXiTHO
yTPUMYBATH JIOJJTATKOBI BXi/IHI 3aITUCH.

FlushConsoleInputBuffer

Binkunae Bci HempouuTaHi mofii y BXiqHoMy Oydepi (ouniae
Oydep).

Husvkopisenesi ¢hynkuii 6ueooy

HusbkopiBHEBI (yHKIIT BUBOAY KOHCOJII HAAIOTh MPSIMHUIA JOCTYI 10 CHMBOJIBHUX
KOMipok Oydepa expany. OaH1 GyHKIIT YUTarOTh 00 3aMUCYIOTh 0 MOCIIOBHUX KOMIPOK
ekpaHHoro 0ydepa, mounHarouu 13 Oyb-sAK0i mo3uiii. [umm QyHKii ynTaroTh a00 3aUCYIOTh 0

NPSMOKYTHHUX OJIOKIB KOMipOK.

HactynHi ¢yHKuii 4uTar0Th a00 3aMKUCyIOTh J0 BKa3aHOI MOCIIJOBHOCTI CUMBOJIBHUX
KOMIpOK B Oy(depi ekpaHy, TOUYMHAIOYH 13 BKa3aHOI.

ReadConsoleOutputCharacter

Komiroe psinok cumoiniB Unicode abo ANSI i3 Oydepa
eKpaHy.

WriteConsoleOutputCharacter | 3anucye psagok cumsoniB Unicode abo ANSI 1o 6ydepa

eKpaHy.

ReadConsoleOQutputAttribute

Komniroe atpubyT KoJapopy psaKa TekcTy i (poHy 3 Oydepa
eKpaHy.

WriteConsoleOutputAttribute

3anucye aTpuOyTH KOJIbOPY psijika TEKCTY 1 poHy 10 Oydepy
CKpaHy.

FillConsoleOutputCharacter

3ammcye equanii Unicode a6o cumBosr ANSI 1o BkazaHoi
KUJIBKOCTI IOCTIIOBHUX KOMIPOK B Oydepi expany.

FillConsoleOutputAttribute

3anmcye aTpuOyTH KOJIBOPY PSIIKA TEKCTY 1 (GoHY 110
BKa3aHO{ KUIBKOCTI MOCIIJOBHUX KOMIPOK B Oydepi ekpany.




HwuspkopiBHEBI (DyHKIIT BUMararoTh MUcaTH OibIe KOy i BUOUpATH cepes O1IbIIoro
niana3zoHy (yHKIIIN, TPOTE BiH TAaKOXK HAJA€ Mporpami O1IbII0T THYYKOCTI.

Jlist pobotH 13 BXigHUM OyhepoM KOHCOJIi 3a JOITOMOTOI0 HU3bKOPIBHEBUX (DYHKITIH CJTi]T
03HAOMHUTHCS 13 CTPYKTYPOIO 3amucy y BxigHomy Oydepi. Koxxuuii 3amuc y BxigHomy 0ydepi
ckianaerses 13 Tuny noaii (WORD EventType) 1 3anucy npo noaito. Tun noaii npuiiMae
HactynHi 3HaueHHsa: KEY EVENT, MOUSE EVENT, WINDOW_ BUFFER SIZE EVENT,
MENU_EVENT, FOCUS EVENT (nogist knaBiaTypH, MHIL, 3MiHH po3Mipy Oydepa, MeHto,
dokycy).

PosrnsiHEMO 1St TpUKIIaAy CTPYKTYPY 3alKCiB PO MOJI0 Bifl KJIaBiaTypH i Muti. Born
MaroTh TakKi IPOTOTHIIN:

Ioais kaaBiaTypn Ioaiss Mumri
typedef struct KEY EVENT RECORD { typedef struct MOUSE _EVENT RECORD {
BOOL bKeyDown; COORD dwMousePosition;
WORD wRepeatCount; DWORD dwButtonState;
WORD wVirtualKeyCode; DWORD dwControlKeyState;
WORD wVirtualScanCode; DWORD dwEventFlags;
union { + MOUSE EVENT RECORD;
WCHAR UnicodeChar;
CHAR AsciiChar;
} uChar;
DWORD dwControlKeyState;
} KEY EVENT RECORD;

[ToBHuii 3anuc y BXimHOMY Oydepi 1Is Moii KiaBiaTypu 1 MUIII Ma€ TaKUH BUTIISI:

EventType Event

MOUSE EVENT MOUSE EVENT RECORD
dwMouse-
MOUSE_- Position dwButtonState dwControlKeyState dwEventFlags
EVENT
wX wY
0 4 6 8 12 16
KEY EVENT KEY EVENT RECORD
wRepeat | wVirtual- | wVirtual- dwControl-

KEY_EVENT | bKeyDown Count | KeyCode | ScanCode uChar KeyState
0 4 8 10 12 14 16

3anwmcu y BXigHOMY Oy(depi KOHCOI MIiCTATh TOJIA, SIKi BiI0OpaKar0Th CTaH KHOTIOK MHIII
(dwButtonState), cran kepyrouux kiasim kiasiatypu (dwControlKeyState) Ta Tun mosii mumi
(dwEventFlags). L1i moss MoXyTh IpuiiMaTy HACTYTIHI 3HAYECHHSI.

dwButtonState: dwControlKeyState:
FROM_LEFT_1ST_BUTTON_PRESSED | RIGHT_ALT_PRESSED
RIGHTMOST_BUTTON_PRESSED LEFT_ALT_PRESSED

FROM_LEFT_2ND_BUTTON_PRESSED | RIGHT_CTRL_PRESSED
FROM_LEFT_3RD_BUTTON_PRESSED | LEFT_CTRL_PRESSED
FROM_LEFT_4TH_BUTTON_PRESSED | SHIFT_PRESSED

dwEventFlags: NUMLOCK_ON
DOUBLE_CLICK SCROLLLOCK_ON
MOUSE_MOVED CAPSLOCK_ON
MOUSE_WHEELED ENHANCED_KEY

PosrnsHeMo npukiaan HU3bKOPIBHEBUX (YHKITIH:




@DyHKIIiSI YUTaHHS 3aIKCY 13 BXigHOTO Oydepa KoHCOoi:

BOOL ReadConsolelnput(

HANDLE hConsolelnput, /I neckpunTop BxigHOro Oydepa KoOHCOI
PINPUT_RECORD IpBuffer, // ampeca Oydepa nmst YUTaHHS TaHUX
DWORD nLength, // KIIBKICTH 3aIHCIB, SIK1 CJIiJl IPOYUTATH

LPDWORD IpNumberOfEventsRead // agpeca uucia mpOYMTaHUX 3aITUCIB

);

@OyHKIIis 3aMKCy B eKpaHHHM Oydep KOHCOi:

BOOL WriteConsoleOutputCharacter(

HANDLE hConsoleOutput, // neckpunTOp eKpaHHOTo Oydepa KOHCOTI
LPCTSTR IpCharacter, // BKa3iBHHUK Ha Oydep, i3 IKOr0 BUBOAITH
DWORD nLength, // KUTBKICTH KOMIPOK JJIS 3aITACY

COORD dwWriteCoord, // KOOpMHATH NEPIIOi KOMiIpKH

LPDWORD IpNumberOfCharsWritten // Bka3iBHUK Ha YKCJIO 3aMMUCAHUX KOMipPOK

)

@DyHKIIis] yCTAHOBKU KOOPAUHAT KypCopy:

BOOL SetConsoleCursorPosition(

XA W=

HANDLE hConsoleOutput, // mecKpuUnTOp eKpaHHOTO Oydepa KOHCOITI
COORD dwCursorPosition // HOBI KOOpAMHATH KYPCOPY

3aBaaHHA ANst BUKOHAHHA po6oTu
Hanmcatu mporpamy Uit oJepXaHHS BiZIOMOCTEH NMpPO CHCTEMY, BUKOPHCTABIIM (PYHKIIT
Win32 API Tuny: GetSystemDirectory(), GetWindowsDirectory(), GetComputerName(),
GetUserName(), GetVersionEx(), GetKeyboardType(). /Jlns BuBeIEHHsS pe3y/ibTaTiB
BUKOpucTaTh (QyHKIIiT wsprintf(), WriteConsole().
Hanmcartu mporpamy Uit oJepXaHHS BiZIOMOCTEH MpPO CHCTEMY, BUKOPHCTABIIM (PYHKIIT
Win32 API: GetSysteminfo(), GetSysColor(), GetSystemMetrics(). [lependoauntu BBEICHHS
KOMaH/I 3 KJIaBiaTypH.
Hammucatu mnporpamy, sika BHBOAWTH B 3aJaHy TO3UINI0 KOHCOJI iH(oOpMaIio mpo
KOOpAMHATH MuIli, crTaH kKepyrouux kmapim (Alt, Ctrl, Shift), ckan-kogq ta ASCII-xox
HaTUCHYTOi  KimaBimm.  Jlms  BUBemeHHs  pe3ysbTaTiB  BUKOPUCTAaTH  (PYHKITIT
SetConsoleCursorPosition(), wsprintf(), WriteConsole(),

KOHTpOsbHi NUTaHHSA
1o Take koHconpHa Windows-niporpama?
SIKi craHAapTHI MPUCTPOT BBEACHH-BUBEICHHS BHKOPHCTOBYE KOHCOIIB?
o Take Bxiguuii Oydep Ta exkpanuuii 6ydep KoHCOmMi?
[Ilo Take BUCOKOPIBHEBUH Ta HU3bKOPIBHEAH JOCTYT 10 OydepiB KOHCOITI?
SIxi BUcOKOpiBHEBI KOHcobHI (yHKLIT Win32 API Bu 3HaeTe?
SIki MOKITMBOCTI HAAAIOTh HU3HKOPIBHEB1 KOHCOJIbHI (PYHKITIi?
SIK BU3HAUUTH CTaH KHOIOK MuIi?
SIK BU3HAUUTH CTaH KEPYIOUMX KJIaBIlI KJaBiaTypu?
SIK BU3HAUUTH KOJ CUMBOJIA, BBEJICHOI'O 3 KJ1aBiaTypu?



#include <windows.h>
#include <stdio.h>

int main(int argc, char *argv([])
{
HANDLE hin, hOut;
DWORD Read, Written;
DWORD Numb =1;

CkeJieT KOHCOJIbHOI TPOrpPaMu

char Name[] = "Using of Console functions\n\n";

FreeConsole();
AllocConsole();

hin = GetStdHandle(STD_INPUT_HANDLE);
hOut = GetStdHandle(STD_OUTPUT_HANDLE);

WriteConsole(
hOut,
Name,
strlen(Name),
&Written,
NULL

);

ReadConsole(
hin,
Buf,
Numb,
&Read,
NULL
);

return O;

}

// handle to a console screen buffer

// pointer to buffer to write from

// number of characters to write

// pointer to number of characters written
// reserved

// handle of a console input buffer

// address of buffer to receive data

// number of characters to read

/ address of number of characters read
// reserved

Mooamox 1



Mooamok 2
IIpuknag BUKOPUCTAHHS HU3bKOPiBHEBUX (PYHKIIH

HANDLE hin, hOut;
DWORD Read, Written;
DWORD ToRead =1;
INPUT_RECORD InRec;

COORD Coor;
Coor.X =0;
Coor.Y =5;

/* UuraeMo 3anmc BxigHoro 0ydepy, skmo KEY EVENT — BuBogumo ioro momus */

while ((int)iInRec.Event.KeyEvent.uChar.AsciiChar = 27)

ReadConsolelnput(hin, &nRec, ToRead, &Read);
SetConsoleCursorPosition(hOut, Coor);
if (InRec.EventType == KEY_EVENT)

{ // cTHpaEMO PAAOK 1 BUBOJUMO TOJIS
FillConsoleOutputCharacter(hOut,' ',80,Coor,&Written);
printf("%u %u %u %u %#x - %c %#X",

InRec.Event.KeyEvent.bKeyDown,
InRec.Event.KeyEvent.wRepeatCount,
InRec.Event.KeyEvent.wVirtualKeyCode,
InRec.Event.KeyEvent.wVirtualScanCode,
InRec.Event.KeyEvent.uChar.UnicodeChar,
InRec.Event.KeyEvent.uChar.UnicodeChar,
InRec.Event.KeyEvent.dwControlKeyState);



