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KpoccnnatpopmeHHbIU Kog: cornaweHue POSIX

POSIX (portable operating system interface) — cuctemHbit API, onncbiBatoWmnX MHTEPPENCHI MexKay onepaLMoHHOMN
CUCTEMOMN M NPUKNAAHOM NPOTrPamMmMON.

FILE *fopen(const char *path, const char *mode);

int fclose(FILE *stream);

int printf(const char *format, ...);
int fprintf(FILE *stream, const char *format, ...);
int sprintf(char *str, const char *format, ...);

int snprintf(char *str, size t size, const char *format, ...);
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Kog pna nporpammuposanua GUI: Windows

#include <windows.h>

static wchar_t windowClass[] = L"win32app";
static wchar_t windowTitle[] = L"Win32API - Mpumep 1";

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

int __stacall WinMain(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine,

WNDCLASSEX wcex;

wcex.cbSize

wcex.style =

sizeof (WNDCLASSEX);
CS_HREDRAW | CS_VREDRAW;

wcex. lpfnWndProc = (WNDPROC)WndProc;
wcex.cbClsExtra = 0;
wcex.cbWndExtra = 0;

wcex.hInstance
wcex.hIcon =
wcex.hCursor

= hInstance;
LoadIcon(hInstance, MAKEINTRESOURCE(IDI_APPLICATION));

LoadCursor(nullptr, IDC_ARROW);

wcex.hbrBackground = (HBRUSH) (COLOR_WINDOW + 1);
wcex.lpszMenuName = nullptr;
wcex.lpszClassName = windowClass;

wcex.hIconSm

LoadIcon(wcex.hInstance, MAKEINTRESOURCE(IDI_APPLICATION));

if (!RegisterClassEx(&wcex)) {
MessageBox(nullptr, L"Call to RegisterClasskEx failed!", L"Win32 API Test", MB_OK);

return 1;

}

HWND hWnd = CreateWindow(windowClass, windowTitle, WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT, CW_USEDEFAULT, 500, 400, nullptr, nullptr, hInstance, nullptr);

if ('hWnd) {

MessageBox(nullptr, L"Call to CreateWindow failed!", L"Win32 API Test"), MB_OK);

return 1;

}

ShowWindow (hWnd, nCmdShow);
UpdateWindow(hWnd);

MSG msg;

while (GetMessage(&msg, nullptr, 0, 0)) {
TranslateMessage(&msg);
DispatchMessage(&msg);

}

return (int)msg.wParam;

int nCmdShow) {

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam,
HDC hdc;
PAINTSTRUCT ps;

switch (message) {

case WM_DESTROY:
PostQuitMessage(9);
break;

case WM_PAINT:
hdc = BeginPaint(hWnd, &ps);
TextOout(hdc, 5, 5, L"Hello, world!", 13);
EndPaint (hWnd, &ps);
break;

default:
return DefWindowProc(hWnd, message, wParam, 1Param);

¥

return 0;

¥

I A Simple Window
Hello, World!

=10l x|

LPARAM 1Param) {
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Kog, pna nporpammuposanua GUI: X Window System

#include <X11/X1ib.h>
#include <X11/Xutil.h>
#include <X11/Xos.h>
#include <stdio.h>
#include <string.h>

#define WIDTH_MIN 5@
#define HEIGHT_MIN 50
#define BORDER_WIDTH 5
#define TITLE "Example"
#define ICON_TITLE "Example"
#define PRG_CLASS "Example"

void main(int argc, char *argv[]) {
Display * display;
int screen_number;
GC gc;
XEvent report;
Window window;

if ((display = XOpenDisplay(NULL)) == NULL) {
puts("Can not connect to the X server!\n"); exit(1);

}

screen_number = DefaultScreen(display);

window = XCreateSimpleWindow(display,
RootWindow(display, screen_number),
X, Y, WIDTH, HEIGHT, BORDER_WIDTH,
BlackPixel(display, screen_number),
WhitePixel(display, screen_number));

SetWindowManagerHints(display, PRG_CLASS, argv, argc,
window, ©, @, 400, 200, WIDTH_MIN,
HEIGHT _MIN, TITLE, ICON_TITLE, @);

XSelectInput(display, window, ExposureMask | KeyPressMask);
XMapWindow(display, window);

while (1) {
XNextEvent(display, &report);

switch (report.type) {
case Expose:
if (report.xexpose.count != 0)
break;

gc = XCreateGC(display, window, @, NULL);

XSetForeground(display, gc, BlackPixel(display, 0));

XDrawString(display, window, gc, 20, 50, "First example", strlen("First example"));

XFreeGC(display, gc);
XFlush(display);
break;

case KeyPress:
XCloseDisplay(display);
exit(e);

}

First example
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Bubnnoreku gna GUI B XWS: GIMP ToolKit — GTK

#include <gtk/gtk.h> Hello world!

int main( int argc, char *argv[]){
GtkWidget *label;
GtkWidget *window;

gtk_init(&argc, &argv);

window = gtk _window_new(GTK_WINDOW_TOPLEVEL);

gtk _window_set title(GTK_WINDOW(window), "Hello world!");

label = gtk _label new("Hello world!");

gtk _container_add(GTK_CONTAINER(window), label);

gtk _widget show_all(window);

g signal connect(G_OBJECT(window), "destroy", G_CALLBACK(gtk main_quit), nullptr);
gtk _main();

return 0;
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OcHoBHble KpoccnaatpopmeHHble 6ubnnoreku

J

Qt wxWidgets

1991 — Hayano paboTbl 1992 — Havyano paboTbl
2024 — nocneagHu penus, 6.7.3 2024 — nocneaHun penus, 3.2.6

PyQt, QtRuby, QtlJambi, wxBasic,
FreePascal bindings, ... wx4j,

wxD, wxPython, wxRuby,
wxLua, wxHaskell, wxErlang, ...

>

K

GTK

1998 — Hauyano paboTbl
2021 — nocneaHun penuns, 4.16.1

C/C++, Free Pascal, Free BASIC
Fortran, Ada

Java

D, R, Go, Tcl, Python, LUA, LISP,
Haskell, ...
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KpoccnnatpopmeHHasa paspaborka MO: Qt

#include <QApplication>
#include <QMainWindow>
#include <QAction>
#include <QMenuBar>

class MainWindow : public QMainWindow {

Q_OBIJECT
private:
QAction *p_act FileExit;
QMenu *p menu_File;
public:

MainWindow();
private slots:
void onActionFileExit();

}s

MainWindow: :MainWindow() {
move(5, 5);
resize(QSize(800, 600));
setWindowTitle("Main Window");

p_act_FileExit = new QAction(tr("&Exit"), this);
connect(p_act_FileExit, SIGNAL(triggered()), this, SLOT(close()));

p_menu_File = menuBar()->addMenu(tr("File"));
p_menu_File->addAction(p_act FileExit);

}

int main(int argc, char *argv[]) {
QApplication app(argc, argv);
MainWindow *p_window = new MainWindow;
p_window->show();
return app.exec();

Main Window

File
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KpoccnnatpopmeHHan pa3pabortka MO: wxWidgets

#include <wx/app.h>
#include <wx/frame.h>
#include <wx/menu.h>

class MyFrame : public wxFrame {
public:

MyFrame(const wxString& title, const wxPoint& pos, const wxSize& size);
private:

void OnExit(wxCommandEvent& event);

3

MyFrame: :MyFrame(const wxString& title, const wxPoint& pos, const wxSize& size) :
wxFrame (NULL, wxID_ANY, title, pos, size) {

wxMenuBar *p_menuBar = new wxMenuBar;
SetMenuBar (p_menuBar);

wxMenu *p_menuFile = new wxMenu;
p_menuBar->Append(p_menuFile, wxT("File"));
p_menuFile->Append (wxID_HIGHEST + 1, wxT("Quit"));

Connect(wxID_HIGHEST + 1, wxEVT_COMMAND_MENU_SELECTED, wxCommandEventHandler(MyFrame::0OnExit));
}

void MyFrame::0OnExit(wxCommandEvent& event) {
Close(true);

}

class MyApp : public wxApp {
public:

virtual bool OnInit();
¥

bool MyApp::0OnInit() {
MyFrame *frame = new MyFrame("Hello World", wxPoint(50, 50), wxSize(450, 340));
frame->Show(true);
return true;

}

WXDECLARE_APP (MyApp) ;
wWxIMPLEMENT_APP(MyApp);

Hello World

File

Quit
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MuHMManbHbIN KapKac OKOHHOM nporpammbl nog, WinAPI: WinMain

#include <windows.h>
#include <string.h>

#define windowClass L"win32app"
#define windowTitle L"Win32API - MNpwumep 1"

int __stdcall WinMain(HINSTANCE hInstance, HINSTANCE hPrevInstance, LPSTR lpCmdLine, int nCmdShow) {

WNDCLASSEX wcex;

wcex.cbSize = sizeof (WNDCLASSEX);

wcex.style = CS_HREDRAW | CS_VREDRAW;

wcex. lpfnWndProc = (WNDPROC)WndProc;

wcex.cbClsExtra = 0;

wcex.cbWndExtra = 0;

wcex.hInstance = hInstance;

wcex.hIcon = LoadIcon(hInstance, MAKEINTRESOURCE(IDI_APPLICATION));
wcex.hCursor = LoadCursor(nullptr, IDC_ARROW);

wcex.hbrBackground = (HBRUSH) (COLOR_WINDOW + 1);

wcex.lpszMenuName = nullptr;

wcex.lpszClassName = windowClass;

wcex.hIconSm = LoadIcon(wcex.hInstance, MAKEINTRESOURCE(IDI_APPLICATION));

if (!RegisterClassEx(&wcex)) {
MessageBox(nullptr, L"Can’t register window class!", L"Win32 API Test", MB_OK);
return 1;

}

HWND hWnd = CreateWindow(szWindowClass, windowTitle, WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT, CW_USEDEFAULT, 500, 400, nullptr, nullptr,
hInstance, nullptr);

if ('hWnd) {
MessageBox(nullptr, L"Can’t create window!", L"Win32 API Test", MB_OK);
return 1;

}

ShowWindow(hWnd, SW_SHOWNORMAL) ;
UpdateWindow(hWnd) ;

MSG msg;

while (GetMessage(&msg, nullptr, 0, 0)) {
TranslateMessage(&msg);
DispatchMessage(&msg);

}

return msg.wParam;

) + OKOHHas npoueaypa

L__F_J LT_}L__T__J L_FJ (

Ot

Task 01
NHnuymanmnsauma
napameTpoB cO34aBaeMoro
OKHa

Perncrpauma okHa C HalMMM
napameTpamm B CUCTEME

Co3aaHue 3K3emMniapa OKHa

[Moka3zaTb OKHO

3anyck obpaboTumKa
cobbITni




% bynax [.A. KpoccnnatdopmeHHasn paspaboTka nporpammHoro obecneyeHus Cnaiig 10 u3 31
' NHctutyT MHIA, MUIT. NabopartopHas pabota 1. HatusHbie APl. WinAPI

MuHMManbHbIN KapKac OKOHHOM nporpammbl nog WinAPI: WinProc

long _ stdcall WndProcedure(HWND  hind,
UINT msg,
WPARAM wParam,
LPARAM 1Param) {
switch (Msg) {
case WM DESTROY:
PostQuitMessage (WM QUIT);
break;

case WM PAINT:

case WM_LBUTTONDOWN:

case WM SIZE:

default:
return DefWindowProc(hWnd, msg, wParam, 1Param);

}

return 0;
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Mpumepbl coobweHunn OC

/*
* Window Messages K"aB“aTypa
*/ WM_KEYDOWN
#define WM_NULL 0X0000 WM_CHAR
#define WM_CREATE 0x0001 WM KEYUP
#define WM_DESTROY 0x0002 -
#define WM_MOVE 0x0003
#define WM_SIZE 0x0005

OTpucoska

WM _NCPAINT

#define WM_NCCREATE 0x0081 WM ERASEBCKGND
#define WM_NCDESTROY 0x0082 -
#define WM_NCCALCSIZE 0x0083 WM_PAINT
#define WM_NCHITTEST 0x0084
#define WM_NCPAINT 0x0085

Mbiwb
#define WM_PAINT OX000F WM_LBUTTONDOWN
#define WM_CLOSE 0x0010 WM LBUTTONUP
#define WM_QUERYENDSESSION 0x0011 o

WM_LBUTTONDBLCLICK
WM_LBUTTONUP
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Mpumepbl coobweHunn OC

®DyHKUMA NOCbINAET LEeNeBOMY OKHY CaeyHoLLyto

B0OL WINAPT Movehindou( nocne0BaTe/IbHOCTb COOBLLEHNI :

HWND hldnd,

int X,

int v, WM WINDOWPOSCHANGING - Hayanum gBuratb OKHO

o e WM WINDOWPOSCHANGED - 3aKOHYWMAM 4BUTaTb OKHO

BOOL bRepaint WM MOVE - OKHO bbl/10 NnepeaBUHYTO
) WM SIZE - OKHO NOJY4YMNJIO HOBbIVA

pasmep
WM NCCALCSIZE - HYXHO paccynTaTtb pa3mep

HeKIneHTCcKon obnactu

Ecnmn npu co3gaHum okHa B cTpykType WNDCLASSEX 6bin ycTaHOBAEH pnar
wcex.style = CS_HREDRAW | CS VREDRAW;
TO Aocblnaetca ewé un coobuweHne WM PAINT
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OnpepeneHne KOOPAUHAT KJMKA MbILLKOM

3HaueHue napameTtpa wParam:
#define WM_LBUTTONDOWH axgzal

MK CONTROL
MK SHIFT

3HayeHue napamertpa IParam:

KOOp,EI,MHaTbI nepeanarTCcd B BUAeE
,CI,BOVIHOFO CNnoBa, BblTaWNUTb UX MOXKHO C
NMOMOLWbLKO MaKPOCOB:

LOWORD, HIWORD

nnun

GET X PARAM, GET Y PARAM
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Pabota c GDI

LRESULT CALLBACK WndProc (HWND hihnd,
UINT message, C+ -+
WPARAM wParam,
LPARAM 1Param) {
PAINTSTRUCT ps; Task_02
HDC hdc;

switch (message) {

case WM_PAINT:
hdc = BeginPaint(hWnd, &ps);

TextOut(hdc, 10, 10, "Hello, World!", strlen("Hello, World!"));

EndPaint(hWnd, &ps);

break;
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Bbi30B KOHTEKCTHOIO MEHIo

case WM_RBUTTONDOWN: {

HMENU popup = CreatePopupMenu();

AppendMenu(popup, MF_STRING, ©, L"Exit");

POINT point = { LOWORD(1Param), HIWORD(1Param) };

ClientToScreen(hWnd, &point);

TrackPopupMenu(popup,
TPM_LEFTBUTTON,
point.x, point.y,
0,
hiwnd,
nullptr);

DestroyMenu(popup);
break;
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BapuaHTtbl Bbi3oBa PyHKUUu AppendMenu

AppendMenu(popup, MF_STRING, 0, L"Iteml");
AppendMenu(popup, MF_MENUBREAK, ©, L"Item2");
AppendMenu(popup, MF_SEPARATOR, ©, nullptr);
AppendMenu(popup, MF_STRING, 9, L"Exit");

ltern ltermnd v [tem ltern2

Exit

AppendMenu(popup, MF_STRING | MF_CHECKED, ©, L"Item1");
AppendMenu(popup, MF_MENUBREAK, 0, L"Item2");
AppendMenu(popup, MF_SEPARATOR, 0, nullptr);
AppendMenu(popup, MF_STRING | MF_GRAYED, ©, L"Exit");
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O6paboTka cobbiT meHto: coobweHne WM_COMMAND

#define WM_COMMAND axel11l
0 10 -
l NpeHTudpunkaTop
(HWND) KoHTpona
/HIWORD (WParam)\ l
0 1 HIWORD(wParam) —
LOWORD(wParam) — LOWORD(wParam) — COBbITUE KOHTPOAA
NAEHTUOUKATOP MEHIO naeHTMduKaTop

aKkcesiepaTopa
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HanucaHmne 06pabotunkoB cobbiTUN MeHI0

AppendMenu(popup, MF_STRING, 4131, L"Exit");

case WM_COMMAND:

if (LOWORD(wParam) == 4131)
SendMessage(hlWnd, WM CLOSE, @, 9);

break;
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PYyHKUMKM OTNPaBKK coobLieHuM

SendMessage PostMessage
Bhokunpytowmii Bbi30B Hebnoknpyrowmm Bbi3os
LRESULT SendMessage ( LRESULT PostMessage (
HWND hwnd, HWND hWnd,
UINT Msg, UINT Msg,
WPARAM wParam, WPARAM wParam,

LPARAM [Param LPARAM Param
) ; ) ;
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' UHctutyT UHIN, MUIT.

NocnepoBaTtenbHOCTb COO6LWEHMN ANA 3aKPbITUA OKHA

WM_CLOSE

expels Mo

#define WM_CLOSE

Y
DefWindowProc Show Prompt

Continue

Mo
Message Loop

Yeos

e DestroyWindow

v

WM_DESTROY

L
PostQuitMessage |

|
WM_QUIT |

¥
( Exit wWinMain :)
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Co3paaHue aneMeHTOB ynpaBieHus

HWND hBtn;

int _ stdcall WinMain(...

hBtn = CreateWindow(L"button", L"Push me", WS CHILD | WS _VISIBLE,
9, 9, 200, 50, hWnd, nullptr, hInstance, nullptr);
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OcHoBHble 3n1emeHTbl yripasneHua Win32

HWND CreateWindow(

1pClassName,
b 1pWindowName,
BUTTON BS_3STATE dwStyle,
X,
STATIC SS_BITMAP BS_CHECKBOX Yy,
COMBOBOX nWidth,
SS_GRAYFRAME BS_RADIOBUTTON nHeight,
LISTBOX BS_TEXT :mndParent,
EDIT enu,
BS_SPLITBUTTON hInstance,
RichEdit lpParam)
BS_BITMAP

RICHEDIT_CLASS

BS_GROUPBOX
SCROLLBAR

MDICLIENT
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O6paboTka cobbiT meHto: coobweHne WM_COMMAND

#define WM_COMMAND axel11l
0 10
l NpeHTudpunkaTop
(HWND) KoHTpona
/HIWORD (WParam)\ l
0 1 HIWORD(wParam) —
LOWORD(wParam) — LOWORD(wParam) — COBbITUE KOHTPOAA
NAEHTUOUKATOP MEHIO naeHTMduKaTop

aKkcesiepaTopa
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O6paboTKa cobbiTu oT anemeHTOoB ynpasaeHus (1)

HWND hBtn;

hBtn = CreateWindow(L"button", L"Push me", WS CHILD | WS_VISIBLE,
0, 0, 200, 50, hWnd, NULL,
hInstance, NULL);

case WM_COMMAND:
if (lParam != 0) {
if ((HWND)1Param == hBtn)
if (HIWORD(wParam) == BN_CLICKED)
MessageBox(hWnd, L"Button clicked!", L"Cap", MB_OK);

break;
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Mpumep oTnpaBKu coobLLLEHUA OKHY

long _ stdcall WndProc(HWND hihnd,
UINT message,
WPARAM wParam,
LPARAM 1Param) {
switch (message) {

case WM_KEYDOWN:
if (wParam == " ")
SendMessage(hiWnd, WM_SYSCOMMAND, SC_MAXIMIZE, 0);

break;
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Peanunsauuna rnaBHOro MeH OKHa

switch (message) {
case WM_CREATE:
HMENU hMenubar
HMENU hMenu

CreateMenu();
CreateMenu();

AppendMenu(hMenu, MF_STRING, 4131, L"&Quit");

AppendMenu(hMenubar, MF_POPUP, (UINT PTR)hMenu, L"&File");
SetMenu(hWnd, hMenubar);

break;
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Ucnonb3oBaHue ¢panna pecypcos (1)

O

damnn - Resource.h: daunn - Resource.rc:

#define IDR_MYMENU 101 #include "resource.h" Task_03
#define IDI_MYICON 201

IDR_MYMENU MENU

#define IDM_FILE_OPEN 9001 BEGIN
#define IDM_FILE_EXIT 9002 POPUP "&File"
BEGIN

MENUITEM "&Open", IDM_FILE_OPEN
MENUITEM "E&xit", IDM_FILE_EXIT
END
END

IDI_MYICON ICON "menu_one.ico"



W bynax [.A. KpoccnnatdopmeHHasn paspaboTka nporpammHoro obecneyeHus Cnaiig 28 u3 31
' NHctutyT MHIA, MUIT. NabopartopHas pabota 1. HatusHbie APl. WinAPI

Ucnonb3oBaHue ¢pannos pecypcos (2)

#include "resource.h"

WNDCLASSEX wcex;

wcex.lpszMenuName = MAKEINTRESOURCE(IDR_MYMENU);



bynax [.A. KpoccnnatdopmeHHan pa3paboTka nporpammHoro obecneyeHus

! Cnanpg 29 n3 31
NHctutyT MHIA, MUIT. NabopartopHas pabota 1. HatusHbie APl. WinAPI

Ucnonb3oBaHue gmnanora oTKpbiTUAa ¢annos

OPENFILENAME ofn;
char szFileName[MAX PATH] = "";
ZeroMemory (&ofn, sizeof(ofn));
ofn.1StructSize = sizeof(ofn);
ofn.hwndOwner = hind;
ofn.lpstrFilter = "Text Files (*.txt)\0*.txt\0All Files (*.*)\0*.*\0";
ofn.lpstrFile = szFileName;
ofn.nMaxFile = MAX_ PATH;
ofn.Flags = OFN_EXPLORER | OFN_FILEMUSTEXIST | OFN_HIDEREADONLY;
ofn.lpstrDefExt = "txt";
if (GetOpenFileName(&ofn))
MessageBox(hlWnd, ofn.lpstrFile, "Info", MB_OK);

}

Pe3synbTaT Bo3Bpauwaetca B ofn.lpstrFile. MMeHHO 3TOT $haiin 1 HYXKHO OTKPbIBATb M CYNTLIBATL U3 HETO A@HHbIE.
B 4aHHOM npumepe s BbIBOXKY UMSA Ppasia B KauecTBe TeKcTa coobuieHma B MessageBox.



=% bynax [.A. KpoccnnatdopmeHHasn paspaboTka nporpammHoro obecneyeHus Cnaiig 30 u3 31
NHctutyT MHIA, MUIT. NabopartopHas pabota 1. HatusHbie APl. WinAPI

3agaHue Ha Aom

Hanucatb nporpammy ¢ ucnonbsosaHnem WinAPI, KoTopaa pucyeT TOnosormio m3
3arpyr*kaemoro ¢amna (bopmat parna — Ha cnegyrolem cnanae).

B nporpamme goKHbI 6bITb NYHKTbI MeHto File n Draw.

B meH1o File ecTb NyHKTbI:

* «Open...» - 3arpy3uTb ¢pann c Tonosormen (c BbiI3oBOM Ananora)
«Save As...» - COXpaHUTb ¢pann c Tononormewn (c BbI3OBOM Ananora)
* Paspgenutens

«Exit»

B meHto Draw ecTb NYyHKTbI:

* «Metal» — pucyetca metann (cuHUM uBeT)

e «Poly» — pucyetcsa nonmkpemHui (KpacHbli LBET)

Mo ymonyaHuio AN pUcoBaHUA BbIbpaH meTan.

MbILIKON MOYHO PUCOBaTb MPSIMOYro/IbHUKWN BbIOPaHHOro TMNa BellecTsa.
Haxanu, nposenu, oTNycTUaAM — HapucoBanacb 061acTb.




bynax A.A.
UHctutyT UHIN, MUIT.

KpoccnnaTdopmeHHas pa3paboTka NnporpammHoro obecneyeHms
NabopaTtopHan paborta 1. HatusHblie APIl. WinAPI

dopmart panna

dopmaT Ppanna — ynpowéHHan Bepcma ¢popmata Ppanna nporpammsl Microwind:
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