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REEEAE
single buffer A{Al&iERHEIZ:

refresh rate F[] frame rate ~—%{,

refresh rate X HE BEESWEEMSZ/INAER, 540 30hz / 60hz,






REEEKXE
frame rate ZR/<AYE Icd controller / gpu BFPEEAHIZ/ DiigdE, /40 30fps / 60fps,
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7 single buffer B9¥7& T, LCD user #] LCD controller / gpu RE2FEILAE— framebuffer, HiSBRIZH1H,
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BJLAEIE double buffer+vsync fRRIETZLAYIDER,

double buffer, [IZEN, FEEHG 2 1 framebuffer, ET/EBHEINT:
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fbdev driver fbdev app

1. B2 buffer
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3. IREY buffer §8

4. (EEEZ buffer

5. & buffer

6. BAIREIIFR buffer
7. 1k buffer

8 &N R
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fbdev {EE]:



fbdev app (/dev/ibX) user space

kernel space
chardev (fs/char_dev.c) P
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fodev core (fomem.c)
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fbdev driver 1(xxxfb.c) fbdev driver 2

hardware



lcd controller 1

KE—T RS
LEIRENSZ 4% double buffer EEEfy 3 {455,
1. HHi52 x buffer:

size =

(2

* width * height);

lcd controller 2

fbi->screen base = dma alloc wc(sfb->dev, size, &map dma, GFP KERNEL);

2. 18 buffer BXBYSERIF struct fb_info-> struct fb_var_screeninfo,

struct fb var screeninfo {
~u32
- u32
~u32

u32
u32
u32

Xres; /* visible resolution */

yres;

xres virtual; /* virtual resolution */
yres virtual;

xoffset; /* offset from virtual to visible */
yoffset; /* resolution */




Xres virtual = xXres
o

Buffer 0 yres

yres_virtual = yres * 2

REEEXE
xres F0 yres 2 ESLAY LCD £HERAIEEFAIK,

xres_virtual ] yres_virtual 2 BZXIBEIE;

xoffset F] yoffset FBFHEE X4 RIERW— Buffer {7424, {5F BufferO B , xoffset = 0, yoffset=0; {#5F8 Buffer1 BJ, xoffset = 0, yoffset
=yres * 1;

3. XI5 buffer, EL{BRISEESCIN ioctl: FBIOPAN_DISPLAY,

pan NAERY%, AJLVERREFLSE—TBRE, FRRSEITUERIFAENETRE.

SEfISH: goldfishfb.c
goldfishfb.c ZRELEF goldfish ] fodev 3Rz, FNTATLUSEXANM, FIUMITSLI double buffer,

1. $2ic 2 x buffer:



int goldfish fb probe()
{

framesize = width * height * 2 * 2;

fb->fb.screen base = (char _ force iomem *)dma alloc coherent(&pdev->dev, framesize, &fbpaddr, GFP_KERNEL);

2.18E fb_var_screeninfo:

int goldfish fb probe()

{
fb->fb.var.xres = width;
fb->fb.var.yres = height;
fb->fb.var.xres virtual = width;
fb->fb.var.yres virtual = height * 2;
}

3. 5CI)l ioctl / FBIOPAN_DISPLAY:

static struct fb ops goldfish fb ops = {

.fb_pan display = goldfish fb pan display,
b

int goldfish fb pan display()
{

// BE RS % Led controller



writel(fb->fb.fix.smem start + fb->fb.var.xres * 2 * var->yoffset,

fb->reg base + FB SET BASE);
// %f5 LCD controller W] vsync 5%
wait event timeout(fb->wait,fb->base update count != base update count, HZ / 15);

ZLCD controller F—MEGRTEMERE LCD £, Miar~E—1 i, EFEEMSHITIREERERTTE fo_pan_display BBRIHIE.
WNERFES THE—LE, BILASE DRM HEZ2REEMY fodev FAMAT, ARSI HEESTH: double bufferfiy:
o linux/drivers/gpu/drm/*/*_drm_fbdev.c

o linux/drivers/gpu/drm/drm_fb_helper.c

=. #BEXF double buffer Y fbdev i
IX&sz#F double buffer 5, IXEFEN RS EERER.

FiIE— TR
1. e B EE 2 F double buffer;
2. {§8E double buffer: FBIOPUT_VSCREENINFO;
3. BT buffer BEUEE;
4. BRIIXENYHR buffer: FBIOPAN_DISPLAY:;
5. Z&3iR5ER: FBIO_WAITFORVSYNC;

sCl434r: show color.c

static int fd_fb;



static struct fb fix screeninfo fix; /* Current fix */

static struct fb var screeninfo var; /* Current var */ static int screen size;
static unsigned char *fb base;
static unsigned int line width;
static unsigned int pixel width;

int main(int argc, char **argv)
{
int i;
int ret;
int buffer num;
int buf idx = 1;
char *buf next;
unsigned int colors[] = {OxOOFFO000, OXxOO00OFFOO, OxOOQ000FF, 0, OxOOFFFFFF}; /* OxOORRGGBB */
struct timespec time;

fd fb = open("/dev/fb0", O RDWR);
ioctl(fd fb, FBIOGET FSCREENINFO, &fix);
ioctl(fd fb, FBIOGET VSCREENINFO, &var);

line width
pixel width
screen_size

var.xres * var.bits per pixel / 8;
var.bits per pixel / 8;
var.xres * var.yres * var.bits per pixel / 8;

// 1. 348 buffer N4
buffer num = fix.smem len / screen size;
printf("buffer num = %d\n", buffer _num);

fb base = (unsigned char *)mmap(NULL , fix.smem len, PROT READ | PROT WRITE, MAP SHARED, fd fb, 0);
if (fb _base == (unsigned char *)-1) {

printf("can't mmap\n");

return -1;



if ((argv[1][0] == 's') || (buffer_num == 1)) {
printf("single buffer:\n");
while (1) {
for (i = 0; i < sizeof(colors)/sizeof(colors[0]); i++) {
lcd draw screen(fb _base, colors[il]);
nanosleep(&time, NULL);

}
} else {
printf("double buffer:\n");

// 2. fEfEZ buffer
var.yres virtual = buffer num * var.yres;
ioctl(fd fb, FBIOPUT VSCREENINFO, &var);

while (1) {
for (1 = 0; 1 < sizeof(colors)/sizeof(colors[0]); i++) {

// 3. H¥r buffer BRI
buf next = fb base + buf idx * screen size;
lcd draw _screen(buf next, colors[i]);

// 4. @MY buffer
var.yoffset = buf idx * var.yres;
ret = ioctl(fd fb, FBIOPAN DISPLAY, &var);
if (ret < 0) {
perror("ioctl() / FBIOPAN DISPLAY");

// 5. FERFWUE D 5E R
ret = 0;
ioctl(fd fb, FBIO WAITFORVSYNC, &ret);
if (ret < 0) {
perror("ioctl() / FBIO WAITFORVSYNC");



buf idx = !buf idx;
nanosleep(&time, NULL);

}

munmap(fb _base , screen size);
close(fd fb);

return 0;
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$ ./show color single
buffer num =1
single buffer:

$ ./show color double
buffer num = 2
double buffer:
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&N "single” %00, {EFEE buffer, BTTUHTZ

Sf&N "double" 2440F, {ERXY buffer, AFH#iZ
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WNER{RIES T HE—LE, TTLASIEFRARE SDL-1.2 B sdi_fovideo.c, LFBE3Z3FT double buffer,



o, MEBKESHNERREENRZ DRM E2R, ZIERBEAEFE bufferly, BeXBRYMAEE, BITEE FEAINS:
https://github.com/dvdhrm/docs/blob/master/drm-howto/modeset-double-buffered.c
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