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EREY SDL_Init: ¥JUs{4SDLERES

int SDL_Init (Uint32 flags)

SH flagsBUATEIAS (FRIUEHRF )

flagsilR FESH
SDL_INIT_VIDEO TRFZRS
SDL_INIT_EVENTS EHRMETFRES
SDL_INIT_TIMER EIERTFER
SDL_INIT_AUDIO EMFERSR
SDL_INIT_JOYSTICK T FRSR  BohBaEventFREA
SDL_INIT_HAPTIC it ( QIR ) FES

SDL_INIT_GAMECONTROLLER  E#iEHIFES , B Joystick FRS

SDL_INIT_EVERYTHING FrEF&ESR
SDL_INIT_NOPARACHUTE FBAMERE , 2
IREE aX

0 Ay

<0 K. FIAFE SDL_GetError() SXEVEX(ER.

FEMERIS%E SDL2EMIZIE(SDL_Init)

{EFRHIRE

#include "SDL.h"
int main(int argc, char* argv[])
{
if (SDL_Init(SDL_INIT_VIDEO|SDL_INIT_AUDIO) 1= 0) {
SDL_Log( "Unable to initialize SDL: %s" , SDL_GetError());
return 1;
}
/3 ooo W/
SDL_Quit();
return 0;

DA T H AR P F **SDL_InitSubSystem()** s fr EW F A% (EA B Ly flags 540
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EREISDL_CreateWindow : gIZEEO

SDL_Window* SDL_CreateWindow (const char* title,

int X,
int Y,
int w,
int h,
Uint32 flags)

REHE - EpIEED |, NREHEEEOER | SNRENULL,

B8H i5e8

title BORYFRER ( UTF-8 encoding )

X fFf x - #4%x , 8 SDL_WINDOWPOS_CENTERED, SDL_WINDOWPOS_UNDEFINED
y k. LEfay - 445, 8;SDL_WINDOWPOS_CENTERED, SDL_WINDOWPOS_UNDEFINED

w BONEE (&FR)

h BONSE (&FR)

flags 0, 8 SDL_WindowFlags OB ($RAIEIRIE )
FHREERS%E SDL2EMI#E(SDL_CreateWindow)

RETE

#include "SDL.h"
#include <stdio.h>
int main(int argc, char* argv[])

{

SDL_Window *window; // Declare a pointer

SDL_Init(SDL_INIT_VIDEO); // Initialize SDL2

// Create an application window with the following settings:

window = SDL_CreateWindow(
"An SDL2 window" , // window title
SDL_WINDOWPOS_UNDEFINED, // initial x position
SDL_WINDOWPOS_UNDEFINED, // initial y position
640, // width, in pixels
480, // height, in pixels
SDL_WINDOW_OPENGL // flags - see below
)

// Check that the window was successfully created

if (window == NULL) {
// In the case that the window could not be made...
printf ("Could not create window: %s\n" , SDL_GetError());
return 1;

}

// The window is open: could enter program loop here (see SDL_PollEvent())

SDL_Delay( 3000); // Pause execution for 3000 milliseconds, for example

// Close and destroy the window

SDL_DestroyWindow(window);

// Clean up

SDL_Quit();

return 0;

¥

BlEEflagsA LARLA MAIIAYAES (1RAEGERE )
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falgsiEIi 34

SDL_WINDOW_FULLSCREEN 2REN
SDL_WINDOW_HIDDEN e En
SDL_WINDOW_BORDERLESS ToLHEEO
SDL_WINDOW_RESIZABLE SoNEEREO
SDL_WINDOW_MINIMIZED =IMEIEN
SDL_WINDOW_MAXIMIZED BRAMHEO

SDL_WINDOW_INPUT_GRABBED  BlIEfS5 5 mA

EfZEYSDL_DestroyWindow : 5255

void SDL_DestroyWindow(SDL_Window* window)

E{EISDL_CreateRenderer : SIiE;i5es

SDL_Renderer* SDL_CreateRenderer(SDL_Window* window,
int index,
Uint32 flags)

REHE : ERIIEIE , NREIEZERAVET | BNRENULL,

flagsiEIR 34

window BT AYE OIS

index IEEERESAUIRS, or -1 FEESE— NI FERYIKEN
flags 0, or B EREIAS

PERERIS®E SDL2E M1 (SDL_CreateRenderer)

fsEFSCA

#include "SDL.h"

int main(int argc, char *argv[])
{
SDL_Window *win = NULL;
SDL_Renderer *renderer = NULL;
SDL_Texture *bitmapTex = NULL;
SDL_Surface *bitmapSurface = NULL;
int posX = 100, posY = 100, width = 320, height = 240;

SDL_TInit(SDL_INIT_VIDEO);

win = SDL_CreateWindow( "Hello World", posX, posY, width, height,
renderer = SDL_CreateRenderer(win, - 1, SDL_RENDERER_ACCELERATED);

bitmapSurface = SDL_LoadBMP( "img/hello.bmp");

bitmapTex = SDL_CreateTextureFromSurface(renderer, bitmapSurface);

SDL_FreeSurface(bitmapSurface);

while (1) {
SDL_Event e;
if (SDL_PollEvent(&e)) {
if (e.type == SDL_QUIT) {
break;

}

0);
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}

SDL_RenderClear(renderer);
SDL_RenderCopy(renderer, bitmapTex, NULL, NULL);
SDL_RenderPresent(renderer);

¥
SDL_DestroyTexture(bitmapTex);
SDL_DestroyRenderer(renderer);

SDL_DestroyWindow(win);

SDL_Quit();

return 0;
}
flagsi%kIR ax
SDL_RENDERER_SOFTWARE R EEARR S
SDL_RENDERER_ACCELERATED R IIERAY E S Es

SDL_RENDERER_PRESENTVSYNC NEENSRIFFE—E

SDL_RENDERER_TARGETTEXTURE  SZHHEFISEE

R R HflagsitEll |, Biflags=0 , BRAISATIERSDL_RENDERER_ACCELERATED,
FEKEREL

- SDL_CreateSoftwareRenderer
« SDL_GetRendererinfo

« SDL_DestroyRenderer

« SDL_GetNumRenderDrivers

X% SDL_LoadBMP: i A\bmpiEztRIEIS ST

SDL_Surface* SDL_LoadBMP (const char* file)

240 - file - BSR4
REHE : SIRAIIEAN |, BBARE— M EZEGEGE | SNIREINULL,

BT IZ R ELCIZEAISDL_SurfaceEBid BREISDL_FreeSurfacef#ig :

void SDL_FreeSurface (SDL_Surface* surface)

=S

« SDL_FreeSurface (https://wiki.libsdl.org/SDL_FreeSurface)
« SDL_SaveBMP (https://wiki.libsdl.org/SDL_SaveBMP)

%4 SDL_SaveBMP : E—/MEEABFEFEI—1"bmpfEzURIN

int SDL_SaveBMP (SDL_Surface* surface,
const char* file)

SDLERRYEESEE

« SDL_Surface 2—MEH18 , R—MEIARNGERES | BTER (RHEH0)
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S TER 1588
Uint32 flags AEHESSE
SDL_PixelFormat*  format &=t ( £%SDL_PixelFormat )
int w, h BENEEISE
int pitch —ITEERERNFT%
void* pixels G RIIRFIbIE
void* userdata  {RIFFEFEUERTIELE
int locked PERER ( SHEREEX)
void* lock_data  PUEBEFR ( SHIEERIFEX )
SDL_Rect clip_rect  FELFEHZ (EITERELSDL_SetClipRect(J1SxE )
SDL_BlitMap* map WEBER ( SREIEX)
int refcount  #%5|FERDREL

PEEERISE https://wiki.libsdl.org/SDL_Surface

TEREREL -

- SDL_ConvertSurface

- SDL_CreateRGBSurface

- SDL_CreateRGBSurfaceFrom
- SDL_FillRect

- SDL_FillRects

- SDL_FreeSurface

- SDL_GetClipRect

- SDL_GetColorKey

- SDL_GetSurfaceAlphaMod
- SDL_GetSurfaceBlendMode
- SDL_GetSurfaceColorMod
- SDL_LoadBMP_RW

- SDL_LockSurface

- SDL_LowerBlit

- SDL_MUSTLOCK

- SDL_SaveBMP_RW

- SDL_SetClipRect

- SDL_SetColorKey

- SDL_SetSurfaceAlphaMod
- SDL_SetSurfaceBlendMode
- SDL_SetSurfaceColorMod
- SDL_SetSurfacePalette

- SDL_SetSurfaceRLE

- SDL_SoftStretch

- SDL_UnlockSurface

- SDL_UpperBlit

EREISDL_CreateTextureFromSurface : gliE4IE

SDL_Texture* SDL_CreateTextureFromSurface(SDL_Renderer* renderer,
SDL_Surface* surface)

83 588
renderer  SUIRRFTERYEES
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83 7L
surface jellfEraveduyz=Eall: el

RENE : WNERALT , NEREIFTEIEEAISERISE ; BULREINULL, KAT , FIEFASDL_GetErorRENEXER. ZEREHASH
FsurfacefTEAAVGE. SURERMTEST | MiZ/ARREISDL_Destroy Texture U,

RHE=A :

Uint32 rmask, gmask, bmask, amask;
/* SDL interprets each pixel as a 32-bit number, so our masks must depend
on the endianness (byte order) of the machine */
#if SDL_BYTEORDER == SDL_BIG_ENDIAN
rmask = Oxff000000 ;
gmask = 0Ox00ff0000 ;
bmask = ©x0000ff00 ;
amask = 0Ox000000ff ;
#else
rmask = 0x000000ff ;
gmask = 0x0000ff00 ;
bmask = 0x00ff0000 ;
amask = 0Oxff000000 ;
#endif

SDL_Surface *surface = SDL_CreateRGBSurface( 0, 640, 480, 32, rmask, gmask, bmask, amask);

if (surface == NULL) {
fprintf (stderr, "CreateRGBSurface failed: %s\n" , SDL_GetError());
exit(1);

SDL_Texture *texture = SDL_CreateTextureFromSurface(renderer, surface);

if (texture == NULL) {
fprintf (stderr, "CreateTextureFromSurface failed: %s\n" , SDL_GetError());
exit(1);

SDL_FreeSurface(surface);
surface = NULL;

TEREREL -

- SDL_CreateTexture
- SDL_DestroyTexture
- SDL_QueryTexture

EfEISDL_SetRenderDrawColor : i BiERBEEERE

int SDL_SetRenderDrawColor (SDL_Renderer* renderer,
Uint8 Pg
Uint8 g,
Uint8 b,
Uint8 a)

e 588

renderer jEZLEE



243 i8R

a alphal@iERIE

VA #SDL_SetRenderDrawBlendModeik ZalphaiEiEfJ{E AN,

B

SDL_Rect rectangle;

rectangle.x = 0;

rectangle.y = 0;

rectangle.w = 50;

rectangle.h = 50;

SDL_SetRenderDrawColor(renderer, 255, 0, 0, 255);
SDL_RenderFillRect(renderer, &rectangle);

=P SESE

- SDL_GetRenderDrawColor
- SDL_RenderClear

- SDL_RenderDrawLine

- SDL_RenderDrawlLines

- SDL_RenderDrawPoint

- SDL_RenderDrawPoints

- SDL_RenderDrawRect

- SDL_RenderDrawRects

- SDL_RenderFillRect

- SDL_RenderFillRects

E{E] SDL_RenderCopy
SRR NS SR SR B i

int SDL_RenderCopy (SDL_Renderer* renderer,
SDL_Texture* texture,
const SDL_Rect* srcrect,
const SDL_Rect* dstrect)

] iR
renderer  EHES
texture A5
srerect SERRGERIEXE , BiENULLRTREANSEE

dstrect BRIAER | BUUINULLRRENERER ( SERSHEALE )

IRENE : 0 - FRAKIN; <0 /KM, ATAFESDL_GetError()SAEER(EA.

#include "SDL.h"
#tdefine SHAPE_SIZE 16

int main(int argc, char *argv[])
{
SDL_Window* Main_Window;
SDL_Renderer* Main_Renderer;
SDL_Surface* Loading_Surf;
SDL_Texture* Background_Tx;
SDL_Texture* BlueShapes;

/* Rectangles for drawing which will specify source (inside the texture)
and target (on the screen) for rendering our textures. */



SDL_Rect SrcR;
SDL_Rect DestR;

SrcR.x = 0;
SrcR.y = 0;
SrcR.w = SHAPE_SIZE;
SrcR.h = SHAPE_SIZE;

DestR.x = 640 / 2 - SHAPE_SIZE / 2;
DestR.y = 580 / 2 - SHAPE_SIZE / 2;
DestR.w = SHAPE_SIZE;
DestR.h = SHAPE_SIZE;

/* Before we can render anything, we need a window and a renderer */

Main_Window = SDL_CreateWindow( "SDL_RenderCopy Example" ,
SDL_WINDOWPOS_UNDEFINED, SDL_WINDOWPOS_UNDEFINED, 640, 580, 0);

Main_Renderer = SDL_CreateRenderer(Main_Window, - 1, SDL_RENDERER_ACCELERATED);

/* The loading of the background texture. Since SDL_LoadBMP() returns
a surface, we convert it to a texture afterwards for fast accelerated
blitting. */
Loading_Surf = SDL_LoadBMP( "Background.bmp™ );
Background_Tx = SDL_CreateTextureFromSurface(Main_Renderer, Loading_Surf);
SDL_FreeSurface(Loading_Surf); /* we got the texture now -> free surface */

/* Load an additional texture */

Loading_Surf = SDL_LoadBMP( "Blueshapes.bmp");

BlueShapes = SDL_CreateTextureFromSurface(Main_Renderer, Loading_Surf);
SDL_FreeSurface(Loading_Surf);

/* now onto the fun part.

This will render a rotating selection of the blue shapes

in the middle of the screen */
int i;
int n;
for (1 =0; i< 2; ++i) {

for(n = 0; n < 4; ++n) {
SrcR.x = SHAPE_SIZE * (n % 2);

if (n > 1) {

SrcR.y = SHAPE_SIZE;
} else {

SrcR.y = 0;
}

/* render background, whereas NULL for source and destination
rectangles just means "use the default" */
SDL_RenderCopy(Main_Renderer, Background_Tx, NULL, NULL);

/* render the current animation step of our shape */
SDL_RenderCopy(Main_Renderer, BlueShapes, &SrcR, &DestR);
SDL_RenderPresent(Main_Renderer);

SDL_Delay( 500);

/* The renderer works pretty much like a big canvas:
when you RenderCopy() you are adding paint, each time adding it
on top.
You can change how it blends with the stuff that
the new data goes over.
When your ‘'picture’' is complete, you show it
by using SDL_RenderPresent(). */

SDL_DestroyTexture(BlueShapes);
SDL_DestroyTexture(Background_Tx);
SDL_DestroyRenderer(Main_Renderer);
SDL_DestroyWindow(Main_Window) ;
SDL_Quit();



return 0;

B ANiRA

- SHTEF , SCESHETRXBHIRTREE—RE  BErRINI LIRS ERERESDL_SetTextureBlendMode()i#4TiR
EO

. SOESEERS ZRNSIRIEEEIEIH TR, BERITLABI EREREISDL_SetTextureColorMod()##1TiR
.

. 53EMYalphalBER A ZANSRIRalphalBHIE BTV, WHIENATLABIS AR ELSDL_SetTextureAlphaMod()#{ TR
.

i=ESEE

- SDL_SetTextureAlphaMod
- SDL_SetTextureBlendMode
- SDL_SetTextureColorMod

EREISDL_RenderClear : iBfRiEsRz=lINS (BIiERE ) .

int SDL_RenderClear (SDL_Renderer* renderer)

BRI NHEIEENRE (ESTERREISDL_SetRenderDrawColornZ & )
— LS HlIEREL

/] EHEERXY)RE— &
int SDL_RenderDrawPoint (SDL_Renderer* renderer,

int X,

int y);
// Eicount A&, EHAKRESRAFAEIG4 points FTHE HEI A
int SDL_RenderDrawPoints (SDL_Renderer* renderer,

const SDL_Point* points,
int count) ;
/] M(x1,y1) Bl (x2,y2) B— & H 4B
int SDL_RenderDrawLine (SDL_Renderer* renderer,

int x1,
int yi,
int X2,
int y2);

// B—FI &K, @4 count-1&

/] FiBH9sm & 4 points[i] #points[i+1], i=@,...,count-1

int SDL_RenderDrawLines (SDL_Renderer* renderer,
const SDL_Point* points,
int count) ;

[/ B—AEE CRERNH)

int SDL_RenderDrawRect (SDL_Renderer* renderer,
const SDL_Rect* rect) ;

// Ecount MEFAE CRHE A

int SDL_RenderDrawRects (SDL_Renderer* renderer,
const SDL_Rect* rects,
int count) ;

[/ B—AEFRER

int SDL_RenderFillRect (SDL_Renderer* renderer,
const SDL_Rect* rect) ;

// Ecount/ME T T

int SDL_RenderFillRects (SDL_Renderer* renderer,
const SDL_Rect* rects,
int count) ;

/] BERZFHNEEREERERLE (—RRZF D)

void SDL_RenderPresent (SDL_Renderer* renderer)



AN

#include "SDL.h"

int main(int argc, char* argv[])

{

SDL_bool done = SDL_FALSE;
SDL_Window* window = NULL;
SDL_Renderer* renderer = NULL;
SDL_Init(SDL_INIT VIDEO);
SDL_CreateWindowAndRenderer( 640, 480, 0, &window, &renderer)
SDL_SetRenderDrawColor(renderer, ©, 0, 0, SDL_ALPHA_OPAQUE);
SDL_RenderClear(renderer);
SDL_SetRenderDrawColor(renderer, 255, 255, 255, SDL_ALPHA_OPAQUE);
SDL_RenderDrawLine(renderer, 320, 200, 300, 240);
SDL_RenderDrawLine(renderer, 300, 240, 340, 240);
SDL_RenderDrawLine(renderer, 340, 240, 320, 200);
SDL_RenderPresent(renderer);
while (!done) {

SDL_Event event;

while (SDL_PollEvent(&event)) {

if (event.type == SDL_QUIT) {
done = SDL_TRUE;
¥

}
}
SDL_DestroyRenderer(renderer);
SDL_DestroyWindow(window);
SDL_Quit();
return 0;

¥

X% SDL_SetRenderDrawBlendMode

int SDL_SetRenderDrawBlendMode (SDL_Renderer* renderer,
SDL_BlendMode blendMode)

S¥#blendModeJi%IR

blendModeifIH pea Dt L
SDL_BLENDMODE_NONE = F{i8&
dstRGBA = srcRGBA
SDL_BLENDMODE_BLEND  alpha ;&
dstRGB = (srcRGB srcA) + (dstRGB (1-srcA))
dstA = srcA + (dstA * (1-srcA))
SDL_BLENDMODE_ADD SMES
dstRGB = (srcRGB * srcA) + dstRGB
dstA = dstA
SDL_BLENDMODE_MOD EqEYE|
dstRGB = srcRGB * dstRGB

dstA = dstA



« SDL_Rect ®x—MEX 1

int

int

typedef struct {

int
int
int
int
} SDL_

X;
Y
W
h;

//
//
//
//

Rect;

&

X

Z A x- 247
ELAmy- 247
&

1L
the x location of the rectangle's upper left corner
the y location of the rectangle's upper left corner
the width of the rectangle

the height of the rectangle



