SDL: Simple DirectMedia Layer  (video and event only)
(1) What is SDL?
基本上SDL就如同Windows所提供的DirectDraw一般，不同之處在於SDL需在Linux的作業系統上使用，其主要目的是為了讓使用者能夠藉由直接存取記憶體的方式，達到快速顯示、播放多媒體的功能。
(2) What can it do?
主要可分為下列幾大項，而由於此使用手冊目前僅提供Video及Event兩部份，因此只對這兩項有較為深入的解釋。

· Video : 
(1) 設定Video mode 
(2) 直接填寫記憶體 

(3) Create surfaces with colorkey and alpha blending 

(4) Surface blits are automatically

· Events : 

(1) 應用程式可見性的改變、鍵盤輸入、滑鼠輸入及使用者要求離開

     等均會觸發Event

(2) Events 可被enable及disable

(3) 使用者可自訂Filter 

· Audio

· CD-ROM

· Threads

· Time

(3) How to use it?
使用SDL有幾個步驟是一定要做的，詳列於下：

· 初始化 Library: SDL_Init(Flags);
可傳進的flag有：SDL_INIT_AUDIO、SDL_INIT_VIDEO、 

  


  SDL_INIT_CDROM、SDL_INIT_TIMER。
                      Ps: 當我們傳入SDL_INIT_VIDEO時，系統會同時幫我們initialize關

                        於Event部份的library，因此並沒有SDL_INIT_EVENT flag。

· 建立video display及初始化video mode

· 直接對記憶體填入所需顯示之值
· 可對顯示視窗做設定或修改其icon、cursor、title text等，可利用所提供之SDL_WM_*

· 關閉Video及Event: SDL_Quit();
(4) Structure and Function:
       Structure definitions of video：
typedef struct SDL_PixelFormat {

        SDL_Palette *palette;

        Uint8  BitsPerPixel;

        Uint8  BytesPerPixel;

        Uint8  Rloss, Gloss, Bloss, Aloss;

        Uint8  Rshift, Gshift, Bshift, Ashift;

        Uint32 Rmask, Gmask, Bmask, Amask;

        Uint32 colorkey;   /* RGB color key information */
        Uint8  alpha;     /* Alpha value information (per-surface alpha) */
} SDL_PixelFormat;

typedef struct SDL_Surface {

        Uint32 flags;                           /* Read-only */
        SDL_PixelFormat *format;    /* Read-only */
        int w, h;                                   /* Read-only */
        Uint16 pitch;                           /* Read-only */
        void *pixels;                 

/* Read-write */
        int offset;                    

/* Private */

           struct private_hwdata *hwdata;   
/* Hardware-specific surface info */
        int clip_minx, clip_maxx, clip_miny, clip_maxy;    
                              /* clipping information  Read-only */
        struct SDL_BlitMap *map; 

                              /* info for fast blit mapping to other surfaces  Private */
        struct map_list *mapped;        
/*List of surfaces mapped  Private */
                              int refcount;            
                              /* Reference count -- used when freeing surface  Read-mostly */
} SDL_Surface;
typedef struct {

        Uint32 hw_available :1; /* Flag: Can you create hardware surfaces? */
        Uint32 wm_available :1; /* Flag: Can you talk to a window manager? */
        Uint32 UnusedBits1  :6;

        Uint32 UnusedBits2  :1;

        Uint32 blit_hw      :1;
/* Flag: Accelerated blits HW --> HW */
        Uint32 blit_hw_CC   :1; 
/* Flag: Accelerated blits with Colorkey */
        Uint32 blit_hw_A    :1; 
/* Flag: Accelerated blits with Alpha */
        Uint32 blit_sw      :1; 
/* Flag: Accelerated blits SW --> HW */
        Uint32 blit_sw_CC   :1; 
/* Flag: Accelerated blits with Colorkey */
        Uint32 blit_sw_A    :1; 
/* Flag: Accelerated blits with Alpha */
        Uint32 blit_fill    :1; 
/* Flag: Accelerated color fill */
        Uint32 UnusedBits3  :16;

        Uint32 video_mem;            /* The total amount of video memory (in K) */
        SDL_PixelFormat *vfmt;   /* Value: The format of the video surface */
} SDL_VideoInfo;
typedef struct {

        Sint16 x, y;

        Uint16 w, h;

} SDL_Rect;
typedef struct {

        Uint8 r;

        Uint8 g;

        Uint8 b;

        Uint8 unused;

} SDL_Color;
       Function list of video：

· extern SDL_Surface *SDL_GetVideoSurface(void)：傳回一指向目前所顯示的surface的pointer，若SDL做了format轉換，則會傳回指向可見的surface的pointer，而非指向真正的surface。 
· extern const SDL_VideoInfo *SDL_GetVideoInfo(void)：若在SDL_SetVideoMode()前呼叫此函式，則”vfmt”中將存放最佳的video mode的pixel format。 
· extern SDL_Rect **SDL_ListModes(SDL_PixelFormat *format, Uint32 flags); 

· extern int SDL_VideoModeOK(int width, int height, int bpp); 

· extern SDL_Surface *SDL_SetVideoMode(int width, int height, int bpp, Uint32 flags)：若bpp傳入0，則系統將會尋找目前顯示器的bits per pixel；flags可傳入SDL_ANYFORMAT、SDL_HWSURFACE、SDL_HWPALETTE、SDL_FULLSCREEN、SDL_DOUBLEBUF。 
· extern int SDL_SetColors(SDL_Color *colors, int firstcolor, int ncolors); 
· extern void SDL_UpdateRects(int numrects, SDL_Rect *rects); 
· extern void SDL_UpdateRect(SDL_Surface *surface, Sint32 x, Sint32 y, Uint32 w, Uint32 h)：若x、y、w及h均等於0，則update整個螢幕。此外，SDL_UpdateRect將會呼叫SDL_UpdateRects。 
· extern int SDL_Flip(SDL_Surface *screen); 
· extern Uint32 SDL_MapRGB(SDL_PixelFormat *format, Uint8 r, Uint8 g, Uint8 b); 
· extern void SDL_GetRGB(Uint32 pixel, SDL_PixelFormat *fmt, Uint8 *r, Uint8 *g, Uint8 *b); 
· extern SDL_Surface *SDL_CreateRGBSurface(Uint32 flags, int width, int height, int depth, Uint32 Rmask, Uint32 Gmask, Uint32 Bmask)：flags可傳入SDL_SWSURFACE、SDL_HWSURFACE、SDL_SRCCOLORKEY或SDL_SRCALPHA。 

· extern SDL_Surface *SDL_CreateRGBSurfaceFrom(void *pixels, int width, int height, int depth, int pitch, Uint32 Rmask, Uint32 Gmask, Uint32 Bmask); 
· extern void SDL_FreeSurface(SDL_Surface *surface);

· extern SDL_Surface *SDL_LoadBMP(const char *file); 
· extern int SDL_SaveBMP(SDL_Surface *surface, const char *file); 
· extern SDL_Surface *SDL_DisplayFormat(SDL_Surface *surface); 
· extern SDL_Surface *SDL_LockSurface(SDL_Surface *surface); 
· extern void SDL_UnlockSurface(SDL_Surface *surface)：若該surface是被建立在video memory上，則blit會較為快速，但若要存取其上的pixel member，則需先呼叫SDL_LockSurface()，使用完畢時呼叫SDL_UnlockSurface()。
· extern int SDL_SetColorKey(SDL_Surface *surface, Uint32 flag, Uint32 key)：若flag等於0，則清除任何現有的color key。
· extern int SDL_SetAlpha(SDL_Surface *surface, Uint32 flag, Uint8 alpha)：若flag為0，則alpha blending被設為disable。
· extern int SDL_SetClipping(SDL_Surface *surface, Uint16 top, Uint16 left, Uint16 bottom, Uint16 right)：若top、left、bottom、right均為0，則clipping被設為disable。
· extern SDL_Surface *SDL_ConvertSurface(SDL_Surface *src, SDL_PixelFormat *fmt); 
· extern int SDL_BlitSurface(SDL_Surface *src, SDL_Rect *srcrect, SDL_Surface *dst, SDL_Rect *dstrect);
· extern int SDL_FillRect(SDL_Surface *dst, SDL_Rect *dstrect, Uint32 color)：快速填滿某一矩形為同一顏色，而若dstrect 為NULL，則整個surface將被填成color所指定的顏色。
· extern void SDL_UnmapSurface(SDL_Surface src); 

· extern void SDL_WM_SetCaption(char *title, char *icon); 

· extern void SDL_WM_GetCaption(char **title, char **icon); 

· extern void SDL_WM_SetIcon(SDL_Surface *icon, Uint8 *mask); 

· extern void SDL_WarpMouse(Uint16 x, Uint16 y); 

· extern SDL_Cursor *SDL_CreateCursor(Uint8 *data, Uint8 *mask, int w, int h, int hot_x, int hot_y); 

· extern void SDL_SetCursor(SDL_Cursor *cursor); 

· extern SDL_Cursor *SDL_GetCursor(void); 

· extern void SDL_FreeCursor(SDL_Cursor *cursor); 

· extern int SDL_ShowCursor(int toggle); 
       Structure definitions of events：

       Activation Events:
typedef struct {

        Uint8 type;

        Uint8 gain;

        Uint8 state;

} SDL_ActiveEvent;


   Keyboard Events:
typedef struct {

        Uint8 scancode;
/* hardware specific scancode */
        SDLKey sym;
/* SDL virtual keysym */
        SDLMod mod;
/* current key modifiers */
        Uint16 unicode;



                   /* translated character, 0: do not have a printable representation */
} SDL_keysym;

typedef struct {

        Uint8 type;
 
/* SDL_KEYDOWN or SDL_KEYUP */
        Uint8 state; 

/* SDL_PRESSED or SDL_RELEASED */
        SDL_keysym keysym;

} SDL_KeyboardEvent;

                      Mouse Motion Events:
typedef struct {

        Uint8 type; 

/* Always SDL_MOUSEMOTION */
        Uint8 state;

        Uint16 x, y;

        Sint16 xrel, yrel;


} SDL_MouseMotionEvent;

                      Mouse Button Events:
typedef struct {

        Uint8 type;




                   /* SDL_MOUSEBUTTONDOWN or SDL_MOUSEBUTTONUP */
        Uint8 state;

/* SDL_PRESSED or SDL_RELEASED */
        Uint8 button;

        Uint16 x, y;

} SDL_MouseButtonEvent;

                  Quit Events:
typedef struct {

        Uint8 type; 

/* Always SDL_QUIT */
} SDL_QuitEvent;

                  Unknown Window Events:
typedef struct {

        Uint8 type;

        SDL_SysWMmsg *msg;

} SDL_SysWMEvent;

                   SDL_Events:

typedef union {

        Uint8 type;

        SDL_ActiveEvent active;

        SDL_KeyboardEvent key;

        SDL_MouseMotionEvent motion;

        SDL_MouseButtonEvent button;

        SDL_QuitEvent quit;

        SDL_SysWMEvent syswm;

} SDL_Event;

       Function list of events：
· extern void SDL_PumpEvent(void)：聚集各個input device所觸發的event到event queue中。

· extern int SDL_PeepEvents(SDL_Event *events, int numevents, SDL_eventaction action, Uint32 mask)：若‘action’為SDL_ADDEVENT，則將 ‘numevents’個數的 events加至event queue的尾端；若‘action’為SDL_PEEKEVENT，則將傳回event queue前‘numevents’個數的events，且不會將該events從event queue中除去；若 ‘action’為SDL_GETEVENT，則是傳回event queue前‘numevents’個數的events，且將其從event queue中刪除。
· extern int SDL_PollEvent(SDL_Event *event)：試圖從event queue中取得一pending event；若可順利取得則傳回１，若無法取得則傳回0。
· extern int SDL_WaitEvent(SDL_Event *event)：無止盡的等待直到可取得下一個event，而後傳回0，若在等待的過程中發生錯誤，則傳回0。
· extern Uint8 SDL_EventState(Uint8 type, int state)：設定某種型態的event的狀態，可傳入的state有SDL_IGNORE、SDL_ENABLE及SDL_QUERY。
· extern void SDL_SetEventFilter(SDL_EventFilter filter)：在所有的events被放置到event queue之前，先設定一filter去處理該events。

Ps: 宣告方式為typedef int(*SDL_EventFilter)(const SDL_Event *event); 
· extern Uint8 SDL_GetAppState(void);
· extern int SDL_EnableUNICODE(int enable)：轉換keysym為可印出的表示法。
· extern void SDL_EnableKeyRepeat(int delay, int interval);

· extern char *SDL_GetKeyName(SDLKey key);

· extern Uint8 *SDL_GetKeyState(int *numkeys);

· extern SDLMod SDL_GetModState(void)：取得目前key的修改過後的狀態。
· extern Uint8 SDL_GetMouseState(int *x, int *y);

· extern int SDL_GetWMInfo(SDL_SysWMinfo *info)：取得系統描述關於window manager的資訊。
(五)Reference

· http://www.devolution.com/~slouken/SDL/
· Download SDL 1.0

(1) SDL-1.0.8/src/video

(2)  SDL-1.0.8/src/events

