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IcnoJZib30BaHUe
bYHKLUNN
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Windows GDI



BbiBoa rpadhuyeckon nHpopmauumn

Microsoft Windows

DirectDraw
OpenGL
GDI

GDI (Graphics Device Interface) -
nogcuctema Windows,
OTBeYaeT 3a BbIiBOA rpadUKn U TEKCTA.



BbiBog rpacdhnyeckon nHpopmauun

KOHTeKCT ycTponuctBa DC (device context) —
CTPYKTYpa AaHHbIX,
COOEPXKUT NapamMeTpbl U aTPUbyThI
BbIBOAA rpaduKn Ha YCTPOUCTBO.

nanuTpa OOCTYMNHbIX LBETOB;
napamMeTpbl nepa (pucoBaHme NUHUN),
napamMeTpbl KUCTU (3aKpacka 1 3anuBeka);
napameTpbl WpuaTa.



BbiBoa rpadmyeckon nHpopmaumm

S TUMOB KOHTEKCTA YCTPOUCTBA:

* gucnnen (Display DC)

* MpuHTEP (Printer DC)

°* NamMAaTb (Memory DC)

 MeTadpann (Metafile DC)

* N(HPOPMALUMOHHbIN (Information DC)



BbiBog rpacdhnyeckon nHpopmauun
[padpnyeckme oObEKTHI :

nepo (pen)
3alaeT PEXMM BBEIBOOA JIMHUU
(uBeT, TOJIIMHA, CTWUIDL) ;

kcTh (brush)
PETYIIMPYET PeXyM 3aKpacKu QuIryp
(uBeT, CTWUIDL) ;

mpmudT (font)
3amaeT CBOMCTBa LpudTa,
KOTOPBIM BEIBOIOUTCHA TEKCT;



BbiBog rpacdhnyeckon nHpopmauun

PaboTa c rpapmnyeckumm obbekTamu
npu NOMOLLKM AeckpmnTopoB (handles).

HDC,

HPEN,
HBRUSH,
HFONT W T.A.

Cos3paHve u yoaneHme o0bLEeKTOB
NpPoOM3BOAMNTCA C MOMOLLLIO
COOTBETCTBYHOLLMX PYHKLINN.



BbiBog rpacdhnyeckon nHpopmauun

—————————— CospmaHme nepa —--—-—-—-—-—-—-——-——-—-—-

hPen CreatePen (PS_SOLID,

WIDTH,
RGB(R, G, B));

PS SOLID - cnyuomHast JMHUS
PS DASH - wrpuxm

PS DOT - NYHKTHUP

PS DASHDOT - uwTpmx OYyHTKTHP

WIDTH - TomumHa, 0 — oOmMH nmMKCeJ

R, G, B — mHTeHCcuBHOCTL uBeTa 0..255



BbiBoa rpacdhmnyeckon nHpopmaumm

CosnpaHmne 3BaJIUBKU

hBrush = CreateSolidBrush (RGB (R, G,
B))
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BbiBoa rpadmyeckon nHpopmaumm
———————— PucoBanme nmkKcejyla ————————-—-
SetPixel (hdec,x,y,RGB (R, G,

B)) (0,0)
1

N
(x,y)

' (799,599)



BbiBoa rpadmyeckon nHpopmaumm

———————— PucoBanme oTpeBkKa —-——————-—--

MoveToEx (hde, x1, vy1,
NULL) ;

Liﬂ@ﬁ@%hdc, x2, y2);
.
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BbiBoa rpadmyeckon nHpopmaumm

————— PrCcoOBaHME MNPSIMOYI'OJIBHMKA ————-—
b=Rectangle (hdc,x1,yl,x2,y2)
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BbiBoa rpadmyeckon nHpopmaumm

———————— PucoBanme snanmumnca —--—-—-—-——-—-—--
b=Ellipse (hdc,x1,yl,x2,y2)
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BbiBoa rpadmyeckon nHpopmaumm

——————— Pucoranme aoyrm »SJaaurica —-—-—-—-—-—-
b=Arc (hdc,x1,yl,x2,y2,x3,y3,x4,y4)
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BbiBoa rpadmyeckon nHpopmaumm

————— PuucoBaHMe cerMeHTa »Jjamurnca ——-——-
b=Chord (hdc,x1,y1l,x2,y2,x3,y3,x4,y4)
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BbiBoa rpadmyeckon nHpopmaumm

————— PucoBaHme cexkToOpa s3Jajaurca -—----—-
b=Pie (hdc,x1,yl,x2,y2,x3,y3,x4,y4)
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BbiBog rpacdhnyeckon nHpopmauun

b=Polygon (hdc,pt, N)

(0’,0)
1

(x1,y1)

>

(x2,y2)

(x3,y3)

PucoBaHMe MHOI'OYI'OJILHMKA ———-—-

const int N=3;

POINT

pt[0]
pt[0]

ptll]
ptll]

ptl2]
ptl2]

pt[3];

. X=x1;
.Yy=yl;

. X=xX2;
Y=Y2;

. X=X3;
.Y=y3;




Windows Application

Co3aaem npoekt Windows Application
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dawun pic.c (1)

|#include <windows. h>

/* Declare Windows procedure */
LRESULT CALLBACK WindowProcedure (HWND, UINT, WPARAM, LPARAM);

/* Make the class name into a globkal variable */
char szClassName[ ] = "WindowsApp";

int WINAPI WinMain (HINSTANCE hThisInstance,
HINSTANCE hPrevInstance,
LPSTR lpszArgument,
int nFunsterStil)

HWND hwnd; J* This is the handle for our window */
MSG messages; /* Here messages to the application are saved */
WNDCLASSEX wincl; /* Data structure for the windowclass */

/* The Window structure */

wincl.hInstance = hThisInstance;

wincl. lpszClassName = szClassName;

wincl. lpfnWndProc = WindowProcedure; /* This function is called by windows
wincl.style = CS DBLCLKS; /* Catch double-clicks */

wincl.ckbSize = sizeof (WNDCLASSEX):

/* Use default icon and mouse-pointer */
wincl.hIcon = LoadIcon (NULL, IDI APPLICATION):;




dawnn pic.c (2)

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

wincl. lpszMenulName = NULL; /* No menu */

wincl.cbClsExtra = 0; /* No extra bytes after the window class */
wincl.cbWndExtra = 0; /* structure or the window instance */

/* Use Windows's default color as the background of the window */

wincl.hbrBackground = (HBRUSH) COLOR BACKGROUND;

/* Register the window class, and if it fails quit the program */
if (!RegisterClassEx (&wincl))
return 0O;

/* The class is registered, let'’s create the program*/

hwnd = CreateWindowEx |
0, /* Extended possikilites for variation */
szClassName, /* Classname */
"Windows App", /* Title Text */
WS OVERLAPPEDWINDOW, /* default window */
CW USEDEFAULT, /* Windows decides the position */
CW_USEDEFAULT, /* where the window ends up on the screen */
544, /* The programs width */
379 /* and height in pixels */
HWND DESKTOP, /* The window is a child-window to desktop */
NULL, /* No menu */
hThisInstance, /* Program Instance handler */

NULL /* No Window Creation data */
)?




daun pic.c (3)

/* Make the window visikble on the screen */
ShowWindow (hwnd, nFunsterStil):;

/* Run the message loop. It will run until GetMessage() returns 0 */
while (GetMessage (&messages, NULL, O, 0))
{
/* Translate virtual-key messages into character messages */
TranslateMessage (&messages) ;
/* Send message to WindowProcedure */
DispatchMessage (&messages) ;
¥
/* The program return-value is 0 - The value that PostQuitMessage() gave */
return messages.wParam;
}
/* This function is called by the Windows function DispatchMessage() */
LRESULT CALLBACK WindowProcedure (HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
switch (message) /* handle the messages */
{
case WM DESTROY:

PostQuitMessage (0); /* send a WM QUIT to the message queue */
break;
default: /* for messages that we don't deal with */

return DefWindowProc (hwnd, message, wParam, lParam);

}

return 0O;




N3meHeHHbIN haunn pic.c (1)

void MyGraph (HWND hwnd);
Declare Windows procedure */
LRESULT CALLBACK WindowProcedure (HWND, UINT, WPARAM, LPARAM);

/* Make the class name into a glokal variable */
char szClassName[ ] = "WindowsApp";

int WINAPI WinMain (HINSTANCE hThisInstance,
HINSTANCE hPrevInstance,
LPSTR lpszArgument,
int nFunstersStil)

HWND hwnd; /* This is the handle for our window */
MSG messages; /* Here messages to the application are saved */
WNDCLASSEX wincl; /* Data structure for the windowclass */

/* The Window structure */

wincl.hInstance = hThisInstance;

wincl. lpszClassName = szClassName;

wincl. lpfnWndProc = WindowProcedure; /* This function is called by windows
wincl.style = CS DBLCLKS; /* Catch double-clicks */

wincl.cbSize = sizeof (WNDCLASSEX):;

/* Use default icon and mouse-pointer */
wincl.hIcon = LoadIcon (NULL, IDI APPLICATION);

'

>




N3meHeHHbIN haun pic.c (2) 6e3 usmeHeHUN

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

wincl. lpszMenulName = NULL; /* No menu */

wincl.cbClsExtra = 0; /* No extra bytes after the window class */
wincl.cbWndExtra = 0; /* structure or the window instance */

/* Use Windows's default color as the background of the window */

wincl.hbrBackground = (HBRUSH) COLOR BACKGROUND;

/* Register the window class, and if it fails quit the program */
if (!RegisterClassEx (&wincl))
return 0O;

/* The class is registered, let'’s create the program*/

hwnd = CreateWindowEx |
0, /* Extended possikilites for variation */
szClassName, /* Classname */
"Windows App", /* Title Text */
WS OVERLAPPEDWINDOW, /* default window */
CW USEDEFAULT, /* Windows decides the position */
CW_USEDEFAULT, /* where the window ends up on the screen */
544, /* The programs width */
379 /* and height in pixels */
HWND DESKTOP, /* The window is a child-window to desktop */
NULL, /* No menu */
hThisInstance, /* Program Instance handler */

NULL /* No Window Creation data */
)?




NameHeHHbIN chann pic.c (3)

ShowWindow (hwnd, nFunster3Stil);

/* Run the message loop. It will run until GetMessage () returns 0 */

while (GetMessage (&messages, NULL, 0O, 0))

{

/* Translate virtual-key messages into character messages */

TranslateMessage (&messages) ;
/* Send message to WindowProcedure */

DispatchMessage ( &messages) ;

}
/* The program return-value is 0 - The value that PostQuitMessage () gave */
return messages.wParam;
¥
/* This function is called by the Windows function DispatchMessage() */
LRESULT CALLBACK WindowProcedure (HWND hwnd, UINT message, WPARAM wParam, LPARAM lParam)
{
switch (message) /* handle the messages */
{
case WM DESTROY:
PostQuitMessage (0); /* send a WM QUIT to the :message gueue */
break;

case WM PATINT:
MyGraph (hwnd) ;
break;

default: /* for messages that we don’'t deal with */




N3ameHeHHBbIN chann pic.c (4)

return DefWindowProc (hwnd, message, wParam, lParam);

}

return 0O;
SYHKIINT PUCOBAHUT ————————————————————————— — —— — ——
void MyGraph (HWND hwnd)

{

PATNTSTRUCT ps;

HDC hdc;

HPEN hPen;

hdc=BeginPaint (hwnd, &ps);

hPen=CreatePen(PS SOLID,
4,RGB(23,80,11));

SelectObject (hdc, hPen) ;

Ellipse (hdc, 100,100,
300, 300) ;

DeleteObject (hPen);

EndPaint (hwnd, &ps);
¥




void Tree (HDC hdc, int x, int vy, int X0, int YO, int N)

{

PyHKUUA Tree

HPEN hPenl, hPen?2;
hPenl=CreatePen(PS SOLID, 2,RGB(0,255,0));
hPen2=CreatePen(PS SOLID, 3,RGB (128, 64,64));

int k; // cuerumx BeTOK
int dx, dJdy, xt, vt;

dx=X0/2; dy=Y0O/N;
xt=x+dx;
yt=y;

SelectObject (hdc, hPenl) ;

for (k=1; k<W-1; k++) // ——————- BeTKHU

{
MoveToEx (hdc, xt, yvt,NULL); LineTo (hdc,xt-dx,vt+dy);
MoveToEx (hdc, xt, yvt,NULL); LineTo (hdc,xt+dx,vt+dy)
yvi=yt+dy;

}

SelectObject (hdc, hPen2) ; S e CTBOJ
MoveToEx (hdc, x+X0/2,v,NULL); LineTo (hdc,x+X0/2,v+YO0)

DeleteObject (hPenl);
DeleteObject (hPen2);

(x,y)

YO

X0

dx

>




void MyGraph (HWND hwnd)
{

PATNTSTRUCT ps;

HDC hdc;

HPEN hPen;

hdc=BeginPaint (hwnd,
int k;

for (k=1; k<30; k++)
EndPaint (hwnd, &ps);
}
M Windows App

SYHKIIMA PHUCOBAHUSI

PyHkuna MyGraph

&ps) ;

Tree (hdc, rand()%1000+100, rand()%500+100, 30,100, 10) ;
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