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B E Linux Kernel H 5454
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o fs: BB RGARA SRR ;
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make zImage

BEAEAFREAT, FTFF cutecom, #ESRHFEA fastboot X, TFHIFFIHE K5
sudo fish

fastboot flash kernel zImage # EL4&HF root, H RS EL4H fastboot. TLFEM HZEBhIH
i

fastboot flash ramdisk ramdisk-uboot.img
fastboot -w

fastboot flash system system.img
NHE#H cutecom #j A bootargs 54,
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make
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TERFF SR, FAEHE make S, S make bum bAEFFRBIFET. WIETTH
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SISO

AR, B THIRARRGA THNIRAR T, WEITRI R GRR B RS L2
P THMA T HOATRATGEREAIAR . (3 T AR EASCF G A R R, tik s T
linux RGN TAERANXF-ERIIES . M 5T EE AR R g, AU T TP Al 52
16 P 3 Ao R P2 A T ) PR AL PR 2 A2 QAT SE BRI« event loop AYEARSEEL, AR T linux JIKZ 42
Hy, X OISR XA TR IRAR T

X YME B IZ NN 14 S B8 T Fedme TR 2 14 52 M gl e o - B 14 A Linue ZEPN Y linux 845 SCPFAY
TR S8 17 3 N EHRRERCRAN AU RS AR %86 linux ~F-5i181T, thAEFREMER B & MR IS A
Mo M FEIER ML HI S F) TR MR ERIAR L, FFREAER R A2 T AR AR -

AN

common/graphic.c

1 #include "common.h"

> #include <linux/fb.h>

5 #include <sys/types.h>
, #include <sys/stat.h>

5 #include <fcntl.h>

¢ #include <stdio.h>

7 #include <sys/mman.h>

#include <string.h>

1o static int LCD_MEM_BUFFER[SCREEN_WIDTH % SCREEN_HEIGHT];
11 static int *LCD_FRAME_BUFFER = NULL;

13 #define PURPLE FB_COLOR(139,0,255)
1+ #define RED FB_COLOR(255,0,0)
15 #define FB_COLOR(r,g,b) (0xff000000|(r<<16)|(g<<8)I|b)

11
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16

17

= static struct {

19 int x1, yi1, x2, y2;

20 } update_area = {0,0,0,0};

21

2> void fb_init(char xdev)

23 {

24 int fd;

25 struct fb_fix_screeninfo fb_fix;

26 struct fb_var_screeninfo fb_var;

28 if(LCD_FRAME_BUFFER == NULL) return; /*already donex/

29

30 //First: Open the device

31 if((fd = open(dev, O_RDWR)) < 0){

32 printf("Unable to open framebuffer %s, errno = %d\n", dev, errno);

33 return;

34 }

35 if(ioctl(fd, FBIOGET_FSCREENINFO, &fb_fix) < 0){

36 printf("Unable to FBIOGET_FSCREENINFO %s\n", dev);

37 return;

s }

39 if(ioctl(fd, FBIOGET_VSCREENINFO, &fb_var) < 0){

10 printf("Unable to FBIOGET_VSCREENINFO %s\n", dev);

i1 return;

12 }

13

14 printf("framebuffer info: bits_per_pixel=%u width=%u height=%u

line_length=%u smem_len=%u\n",

15 fb_var.bits_per_pixel, fb_var.xres, fb_var.yres, fb_fix.line_length,
fb_fix.smem_len);

16

17 //Second: mmap

18 int *addr;

19 size_t size = fb_var.xres * fb_var.yres x fb_var.bits_per_pixel/8;

50 addr = mmap(NULL, size, PROT_READ|PROT_WRITE, MAP_SHARED, fd, 0);

51 if((int)addr = -1){

52 printf("failed to mmap memory for framebuffer.\n");

53 return;

54 }

55 LCD_FRAME_BUFFER = addr;

56 return;

7}

59

12
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60

99

100

101

102

103

104

105

static void _update_area(int x, int y, int w, int h)

{

//if((w <= 0)||(h <= 0)) return; /* sure %/

int x2 = Xx+w;

int y2

if(update_area.x2 = 0) {
update_area.x1l = Xx;
update_area.yl = vy;
update_area.x2 = x2;
update_area.y2 = y2;

} else {

y+h;

if(update_area.x1 > x) update_area.xl = X;
if(update_area.yl > y) update_area.yl = y;
if(update_area.x2 < x2) update_area.x2 = x2;
if(update_area.y2 < y2) update_area.y2 = y2;
}
return;

/** copy data from mem buffer to frame buffer */
void fb_update(void)

{

if(LCD_FRAME_BUFFER = NULL){
printf("error: not allocate space for frame buffer\n");
return;

if((update_area.x1 >= SCREEN_WIDTH)
|| (update_area.x2 <= 0)
|| (update_area.yl >= SCREEN_HEIGHT)
|| (update_area.y2 <= 0)) return;

int x,y,w,h;

x = (update_area.x1l < @) ? @ : update_area.xl;
y = (update_area.yl < @) ? @ : update_area.yl;
w = (update_area.x2 > SCREEN_WIDTH)?

SCREEN_WIDTH - x : update_area.x2 - Xx;
h = (update_area.y2 > SCREEN_HEIGHT)?
SCREEN_HEIGHT - y : update_area.y2 - y;

int *src, =*dst;
src = LCD_MEM_BUFFER + y*SCREEN_WIDTH + Xx;
dst LCD_FRAME_BUFFER + y*SCREEN_WIDTH + Xx;
while(h-- > 0){

memcpy(dst, src, wxi4);

src += SCREEN_WIDTH;

13
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106

107

108

109

110

dst += SCREEN_WIDTH;

update_area.x2 = 0;

return;

// static inline void _update_area(int x, int y, int w, int h) {}

void fb_draw_pixel(int x, int y, int color)

{
if(x<@ || y<@ || x>=SCREEN_WIDTH || y>=SCREEN_HEIGHT) return;
_update_area(x,y,1,1);
int *tmp = LCD_MEM_BUFFER + SCREEN_WIDTH * y + X;
*tmp = color;
return;
}

static __attribute__((hot)) __attribute__((always_inline)) inline void
fb_raw_draw_pixel(int x, int y, int color) {
int *tmp = LCD_MEM_BUFFER + SCREEN_WIDTH * y + Xx;
*tmp = color;

t
void fb_draw_rect(int x, int y, int w, int h, int color)
{
if(x < 0) {w+=x; x =0;}
if(x+w > SCREEN_WIDTH) { w = SCREEN_WIDTH-x;}
if(y <0) { h +=y; y = 0;}
if(y+h >SCREEN_HEIGHT) { h = SCREEN_HEIGHT-y;}
if(w<=0 || h<=0) return;
_update_area(x,y,w,h);
R e e */

for(int y_shift = 0; y_shift < h; +vy_shift) {
// fuck a line
#tifdef wmemset

if(sizeof(wchar_t) = sizeof(int))
wmemset(LCD_MEM_BUFFER + SCREEN_WIDTH * (y+y_shift), (wchar_t)color,
w);
else
#endif
{

for(int x_shift = 0; x_shift < w; ++x_shift) {
fb_raw_draw_pixel(x + x_shift, y + y_shift, color);

14
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154 return;

157 void fb_clear_screen() {

158 _update_area(@, ©, SCREEN_WIDTH, SCREEN_HEIGHT);

159 for(int *ptr = LCD_MEM_BUFFER; ptr < LCD_MEM_BUFFER + SCREEN_WIDTH *
SCREEN_HEIGHT; ++ptr) {

160 *ptr = 0;

161 }

62}

162 #define max(a, b) ((a > b) ? (a) : (b))
165 #define min(a, b) ((a > b) ? (b) : (a))

167 void fb_draw_line(int x1, int y1, int x2, int y2, int color)
s

169 int min (x1<x2)?x1:x2;
(x1<x2)?x2:x1;

171 int x = min;

170 int max

172 int ymin=(x1<x2)?yl:y2;

173 int ymax=(x1<x2)?y2:y1;

174 int y =ymin;

175 if(x1=x2){

176 if(x >= SCREEN_WIDTH) return;

177 for(; yl<=y2; yl++){

178 if(yl >= SCREEN_HEIGHT) break;
179 fb_raw_draw_pixel(x, y1, color);

180 }

181 return;

182 }

183 double k = (y2*1.0-y1%1.0)/(x2%1.0-x1*1.0);
184

185 if(k>=2 || k<=—2){

186 double x0 = x;

187 for(; x0<=max; x0+=0.1)

189 fb_raw_draw_pixel(x0, kx(double)(x@-min)+(double)y, color);
190

191 t

1o }

15
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195

196

197

198

199

200

203

204

205

206

207

208

209

210

elsef{
for(; x<=max; ++x)
{
fb_raw_draw_pixel(x, k*(double)(x-min)+(double)y, color);
}
}
/% 2 Sk /
return;

//void fb_draw_line(int x1, int y1, int x2, int y2, int color)
/71

// const int w = abs(x1l - x2);

// const int h = abs(yl - y2);

// const int xbegin = min(x1, x2), ybegin = min(y1, y2);

// _update_area(xbegin, ybegin, w, h);

// if(w > h) {
// const float y_per_x = (float)(y2 - y1) / (x2 - x1);

// const int xend = max(x1, x2);

// const int y_for_xbegin = xbegin = x1 ? y1 : y2;

// for(int curr_x = xbegin; curr_x <= xend; +curr_x) {

// const int curr_y = y_for_xbegin + (int)(y_per_x * (curr_x - xbegin));

// fb_raw_draw_pixel(curr_x, curr_y, color);

// fb_raw_draw_pixel(curr_x, curr_y+1=SCREEN_HEIGHT?curr_y-1:curr_y+1,
color);

// t

// '}

// else {

// const float x_per_y = (float)(x2 - x1) / (y2 - y1);
// const int yend = max(yl, y2);
// const int x_for_ybegin = ybegin = y1 ? x1 : x2;

// for(int curr_y = ybegin; curr_y <= yend; ++tcurr_y) {

// const int curr_x = x_for_ybegin + (int)(x_per_y * (curr_y - ybegin));

// fb_raw_draw_pixel(curr_x, curr_y, color);

// fb_raw_draw_pixel(curr_x+1=SCREEN_WIDTH ? curr_x-1 : curr_x+1,
curr_y, color);

/! }

/] }

[ rm e */

// return;

//}

16
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230 void mycircle(int x, int y, int r, int color)

240 {

241 int ix = x - r;

242 int iy =y - r;

243 int size = r + r;

244 int dx = 0;

245 int dy = 0;

246

247 _update_area(ix,iy,size,size);
248

249 int 1i,J;

250 for(i = 0;i < size;i++){

251 for(j = 0;j < size;j++){

252 dx = ix - x;

253 dy = iy - y;

254 if(dx < 0){

255 int *tmp = LCD_MEM_BUFFER + SCREEN_WIDTH * (iy + 1) + ix + Jj;
256 *tmp = color;

257 }

250 t

260 }

261 return;

262}

264

266

267 [k=============================================================z=z======z==%/

260 void fb_draw_image(int x, int y, fb_image *image, int color)

o {

271 if(image = NULL) return;

273 int ix = @; //image x

274 int iy = @; //image vy

275 int w = image->pixel_w; //draw width
276 int h = image->pixel_h; //draw height
278 if(x<0) {w+=x; ix-=x; x=0;}

279 if(y<0) {h+=y; iy-=y; y=0;}

280

281 if(x+w > SCREEN_WIDTH) {

282 w = SCREEN_WIDTH - x;

283 }

284 if(y+h > SCREEN_HEIGHT) {

17
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305

306

307

308

309

h = SCREEN_HEIGHT - vy;

}
if((w <= 0)||(h <= 0)) return;

_update_area(x,y,w,h);

(char *)(LCD_MEM_BUFFER + y*SCREEN_WIDTH + x);
char *src = image->content + iyximage->line_byte + ixx4;

char *dst

int alpha;
int ww;

if(image->color_type = FB_COLOR_RGB_8880) /xlab3: jpgx/

{

// printf("you need implement fb_draw_image() FB_COLOR_RGB_8880\n");
exit(0);

for(iy=0;iy<h;iy++){

for(ix=0;ix<w;ix++){

dst = (char *)(LCD_MEM_BUFFER + iy*SCREEN_WIDTH + ix);
src = image->content + iyximage->line_byte + ixx*4;
switch(src[3]){

case 0:break;

case 255:{

dst[0@]=src[0];

dst[1]=src[1];

dst[2]=src[2];

}

default:{

dst[0]+=(((src[0]-dst[@])*src[3])>>8);
dst[1]+=(((src[1]-dst[1])*src[3])>>8);
dst[2]+=(((src[2]-dst[2])*src[3])>>8);}

}

H

return;

if(image->color_type = FB_COLOR_RGBA_8888) /xlab3: pngx/
{
//printf("you need implement fb_draw_image() FB_COLOR_RGBA_8888\n");
exit(0);

for(iy=0;iy<h;iy++)

18
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{
for(ix=0;ix<w;ix++)
{
dst = (char *)(LCD_MEM_BUFFER + (iy+y)*SCREEN_WIDTH + ix+x);
src = image->content + (iy)ximage->line_byte + ixx4;

switch(src[3]){
case 0:break;
case 255:{
dst[@]=src[0];
dst[1]=src[1];
dst[2]=src[2];
}
default:{
dst[0]+=(((src[0]-dst[@])*src[3])>>8);
dst[1]+=(((src[1]-dst[1])*src[3])>>8);
dst[2]+=(((src[2]-dst[2])*src[3])>>8);}
}

H}

return;

if(image->color_type = FB_COLOR_ALPHA_8) /xlab3: fontx/
{
//printf("you need implement fb_draw_image() FB_COLOR_ALPHA_8\n");
exit(0);
for(iy=0;iy<h;iy++){

for(ix=0;ix<w;ix++)

{

dst (char *)(LCD_MEM_BUFFER + (iy+y)*SCREEN_WIDTH + ix+x);
src = image->content + (iy)ximage->line_byte + ix;

char pos@ = (char)color,
pos1 (char)(color >> 8),
pos2 (char)(color >> 16);
switch(src[0]){
case 0:break;

case 255:
dst[0]=pos0;
dst[1]=posi;
dst[2]=pos2;
//break;

default:
dst[0]+=(((pos0-dst[0])*src[0])>>8);
dst[1]+=(((pos1-dst[1])*src[0])>>8);
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388

389

390

391

399

100

101

103

104

105

106

107

108

109

110

411

dst[2]+=(((pos2-dst[2])*src[0])>>8);}

}
}
return;

}
K -

return;
}
/*

void color(int alpha,char* rsc,char* dst)
{
switch(alpha){
case 0:break;
case 255:
dst[0]=rsc[0];
dst[1]=rsc[1];
dst[2]=rsc[2];
default:
dst[0]+=(((rsc[0]-dst[0])*alpha)>>8);
dst[1]+=(((rsc[1]-dst[1])*alpha)>>8);
dst[2]+=(((rsc[2]-dst[2])*alpha)>>8);

}
«/

/*% draw a text string *x/

void fb_draw_text(int x, int y, char *text, int font_size, int color)

{
fb_image *img;
fb_font_info info;
int i=0;
int len = strlen(text);
while(i < len)

{

img = fb_read_font_image(text+i, font_size, &info);

if(img = NULL) break;

fb_draw_image(x+info.left, y-info.top, img, color);

fb_free_image(img);

X += info.advance_x;
i += info.bytes;

}

return;

common /touch.c

20




LINUX LED &gl i A

#tinclude "common.h"

#include <stdio.h>
//#include <linux/input.h>
#include "input.h"
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include <assert.h>

static struct finger_info{
int x;
int y;
int event;
} infos[FINGER_NUM_MAX];
static int touch_fd;
static int cur_slot = 0;

/*return:
TOUCH_NO_EVENT
TOUCH_PRESS
TOUCH_MOVE
TOUCH_RELEASE
X: 0~1023
y: 0~599
finger: 0,1,2,3,4
*/
int touch_readi(int *x, int %y, int *finger)
{
struct input_event data;
int n, ret;

if((n = read(touch_fd, &data, sizeof(data))) == sizeof(data)){
printf("touch_read error %d, errno=%d\n", n, errno);

return TOUCH_NO_EVENT;
}

// printf("event read: type-code-value = %d-%d-%d\n", data.type, data.code,

data.value);
switch(data.type)

{

case EV_ABS:
switch(data.code)
{

case ABS_MT_SLOT:

21
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15 if(data.value >= 0 § data.value < FINGER_NUM_MAX){
16 int old = cur_slot;

7 cur_slot = data.value;

8 if(infos[old].event == TOUCH_NO_EVENT){
infos[old].x;

infos[old].y;

19 *X

50 *y

51 *finger = old;

52 ret = infos[old].event;
infos[old].event = TOUCH_NO_EVENT;

54 return ret;

5 t

56 }

57 break;

58 case ABS_MT_TRACKING_ID:

59 if(data.value = -1){

60 *x = infos[cur_slot].x;

61 xy = infos[cur_slot].y;

62 *finger = cur_slot;

63 infos[cur_slot].event = TOUCH_NO_EVENT;
64 return TOUCH_RELEASE;

65 }

66 elsef

67 infos[cur_slot].event = TOUCH_PRESS;
68 }

69 break;

70 case ABS_MT_POSITION X:
71 infos[cur_slot].x = data.value;

72 if(infos[cur_slot].event == TOUCH_PRESS){

73 infos[cur_slot].event = TOUCH_MOVE;

74 }

75 break;

76 case ABS_MT_POSITION_Y:

77 infos[cur_slot].y = data.value;

78 if(infos[cur_slot].event == TOUCH_PRESS){
TOUCH_MOVE;

79 infos[cur_slot].event

80 }

81 break;

}

83 break;

84 case EV_SYN:

85 switch(data.code)

86 {

87 case SYN_REPORT:

88 if(infos[cur_slot].event == TOUCH_NO_EVENT){
89 *x = infos[cur_slot].x;

90 *y = infos[cur_slot].y;

22
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91 *finger = cur_slot;

02 ret = infos[cur_slot].event;

03 infos[cur_slot].event = TOUCH_NO_EVENT;
04 return ret;

}

96 break;
o7 }

98 break;

99 }
100 return TOUCH_NO_EVENT;
101 }

102

103 #define BTN_POS_X 10

102 #define BTN_POS_Y 10

105 #define BTN_W 40

06 #define BTN_H 40

107 #define LINE_COLOR FB_COLOR(255,100,100)

os #define BTN_COLOR FB_COLOR(255,255,0)

00 struct rlib_pos {int x, y;};

10 void draw_btn() {

111 const int padding = 5;

12 fb_draw_rect(©0,0,SCREEN_WIDTH,SCREEN HEIGHT,FB_COLOR(255,255,255));

113 fb_draw_rect(BTN_POS_X, BTN_POS_Y, BTN_W, BTN_H, BTN_COLOR);

114 fb_draw_text(BTN_POS_X+padding, BTN_POS_Y+padding, "clear", 20, BTN_COLOR);

s}

116 bool pos_in_btn(int x, int y) {

117 return x > BTN_POS_X & x < BTN_POS_X + BTN_W & y > BTN_POS_Y & y <
BTN_POS_Y + BTN_H;

118 }

119 void on_touch_read_finish(int x, int y, int finger, int eventId) {

120 static struct rlib_pos history_poss[FINGER_NUM_MAX];

121 if(!(finger < FINGER_NUM_MAX &5 finger >= 0))

122 return;

123 printf("DEBUG: finger=%d\n", finger);

124 switch(eventId) {

125 case TOUCH_PRESS:

126 if(pos_in_btn(x, y)) {

127 draw_btn();

128 }

129 else {

130 history_poss[finger].x = x;

131 history_poss[finger]l.y = vy;

132 fb_draw_pixel(x, y, LINE_COLOR);
}

134 break;

135 case TOUCH_MOVE:
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}

fb_draw_line(x, y, history_poss[finger].x, history_poss[finger].y,

LINE_COLOR);
history_poss[finger].x
history_poss[finger].y

X3
Vi

break;

int touch_read(int *px, int *py, int =pfinger) {

int x,y,finger;

int type = touch_read1(&x, &y, &finger);
on_touch_read_finish(x, y, finger, type); // bug
fb_update();

*pxX = X; *py = y; *pfinger = finger;

return type;

void touch_init(char *dev)

{

touch_fd = open(dev, O_RDONLY);
if(touch_fd < 0){

printf("touch_init open %s error!errno = %d\n", dev,

return;

}
font_init("/data/local/font.ttc");
draw_btn();

fb_update();

return;

lab1/main.c

1

>

1

#tinclude <stdio.h>

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

{

printf("Hello embedded linux!\n");
return 0;

lab2 /main.c

#include <sys/mman.h>
#include <linux/fb.h>
#include <stdio.h>

#tinclude " ../common/common.h"
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0

#define RED FB_COLOR(255,0,0)
#define ORANGE FB_COLOR(255,165,0)
#define YELLOW FB_COLOR(255,255,0)
#define GREEN FB_COLOR(Q,255,0)
#define CYAN FB_COLOR(Q,127,255)
#define BLUE FB_COLOR(0,0,255)
#define PURPLE FB_COLOR(139,0,255)
#tdefine WHITE FB_COLOR(255,255,255)
#define BLACK FB_COLOR(0,0,0)

int color[9] = {RED,ORANGE,YELLOW,GREEN,CYAN,BLUE,PURPLE,WHITE,BLACK};

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

{

int row,column,i;
int32_t start, end;

fb_init("/dev/graphics/fbo");
fb_draw_rect(©,0,SCREEN_WIDTH,SCREEN HEIGHT,BLACK);
fb_update();

printf("\n========== Start Test ===========\n");

sleep(1);
start = fb_get_time();
for(row=-5; row<605; row+=2)

{
for(column=-5; column<1029; column+=2)
{
fb_draw_pixel(column,row,YELLOW);
fb_update();
}
}

end = fb_get_time();
printf("draw pixel: %d ms\n",end - start);

sleep(1);
start = fb_get_time();
for(row=-35,1=0; row<635; row+=35)

{
for(column=-25; column<1050; column+=25)
{
fb_draw_rect(column,row,20,20,color[+i%9]);
fb_update();
t
}
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(S}

52 end = fb_get_time();
printf("draw rect: %d ms\n",end - start);

55 sleep(1);

56 fb_draw_rect(300,200,400,200,BLACK);

57 fb_update();

58 start = fb_get_time();

59 for(row=0;row<=400;row+=20){

60 fb_draw_1ine(500-300,300-200+row,500+300,300+200-row,color[1]);
61 fb_update();

62 }

63 for(column=0;column<=400;column+=20){

64 fb_draw_1ine(500-200+column,300-200,500+200-column,300+200,color[2]);
65 fb_update();

}

67 end = fb_get_time();

68 printf("draw line: %d ms\n", end - start);

69 return 0;

lab3/main.c

1 #include <stdio.h>

> #include "../common/common.h"

. #define RED FB_COLOR(255,0,0)

,  #define ORANGE FB_COLOR(255,165,0)
¢ #define YELLOW FB_COLOR(255,255,0)
7 #define GREEN FB_COLOR(®@,255,0)

s #define CYAN FB_COLOR(0,127,255)

o #define BLUE FB_COLOR(0,0,255)

10 #define PURPLE FB_COLOR(139,0,255)
11 #define WHITE FB_COLOR(255,255,255)
. #define BLACK FB_COLOR(0,0,0)

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

TR |

16 fb_init("/dev/graphics/fbo");

17 font_init("/data/local/font.ttc");

" fb_draw_rect(0,0,SCREEN_WIDTH,SCREEN_HEIGHT,BLACK);
20 fb_update();

22 fb_image ximg;
23 img = fb_read_jpeg_image("/data/local/jpg_test.jpg");
24 fb_draw_image(0,0,img,0);

26
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fb_update();
fb_free_image(img);

img = fb_read_png_image("/data/local/png_test.png");
fb_draw_image(100,300,img,0);

fb_update();

fb_free_image(img);

img = fb_read_font_image("#",30,NULL);
fb_draw_image(400,350,img,RED);
fb_update();

fb_free_image(img);

fb_draw_text(50,50," K7 M A ¥, %24 FF. ",64,PURPLE);
fb_draw_text(50,120," 2L 28 A, k= 2. ",64,PURPLE);
fb_update();

return 0;

lab4/main.c

N

#include <stdio.h>

#tinclude

.. /common/common.h"

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

{

fb_init("/dev/graphics/fbo");
fb_draw_rect(0,0,SCREEN_WIDTH,SCREEN_HEIGHT,FB_COLOR(255,255,255));
fb_update();

touch_init("/dev/input/event3");

int type,x,y,finger,i;
while(1){
type = touch_read(&x,8y,&8finger);
switch(type){
case TOUCH_PRESS:
printf("TOUCH_PRESS: x=%d,y=%d,finger=%d\n",x,y,finger);
break;
case TOUCH_MOVE:
printf("TOUCH_MOVE: x=%d,y=%d,finger=%d\n",x,y,finger);
break;
case TOUCH_RELEASE:
printf("TOUCH_RELEASE: x=%d,y=%d,finger=%d\n",x,y,finger);
break;
default:

27



4% 5 LINUX LED SRl i

5.3 SR

break;

labb/main.c

N

#include <stdio.h>
#include <stdlib.h>
#include <errno.h>

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>

#include <pthread.h>
#include <sys/ioctl.h>

#include "../common/common.h"

#define LED_IOC_MAGIC 'L’
#define LED_ON _IO(LED_IOC_MAGIC, 0)
#define LED_OFF _IO(LED_IOC_MAGIC, 1)

static int led_fd = -1;
void led_set(int on)

{
on? ioctl(led_fd,LED_ON) : ioctl(led_fd,LED_OFF);
return;
}
/*==========z===z=======z====z==================z===========

int frequency;

const int trackX = 212, trackY=300, popupY=270;
inline void clear_screen();
int threading(void * m);

const int refreshX = 240, refreshY = 240, refreshw = 800,

fb_image xbackgroundImage, *refreshBackground;

int main(int argc, charx argv[])

28
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60

fb_init("/dev/graphics/fbo");
font_init("/data/local/font.ttc");
touch_init("/dev/input/event3");

if(led_fd = -1)
{
led_fd = open("/dev/led", O_RDWR);
if(led_fd < 0){
printf("open /dev/led failed, errno = %d\n", errno);

// create thread
pthread_t t1;
int i,ret;
ret = pthread_create(&t1,NULL,threading,NULL);
if(ret==0)
{
printf("Create pthread error!\n");
exit(1);

// draw background image
backgroundImage = fb_read_jpeg_image("/background.jpg");
refreshBackground = fb_get_sub_image(

backgroundImage, refreshX, refreshY, refreshW, refreshH);
clear_screen();

// draw controller
fb_draw_track(trackX, trackY);
fb_draw_infill(trackX, trackyY, 0);
fb_draw_slider(trackX, trackY);

// fb_draw_popup(x, y);

// fb_draw_poptext(x, y, val);

fb_update();

int type, x, y, finger;
int isPressed, lastSliderX;

while(1){
type = touch_read(&x, &y, &finger);
switch (type) {
case TOUCH_PRESS:
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99

100

101

102

103

104

105

106

107

108

109

110

111

printf("TOUCH_PRESS: x=%d,y=%d,finger=%d\n", x, y, finger);
if( x > lastSliderX - 25 & x < lastSliderX + 25 &&

}

y > trackY - 25 § y < trackY + 25 ){
fb_draw_popup(lastSliderX, popupY);
fb_draw_poptext(lastSliderX, popupY, (lastSliderX - trackX)/6);
fb_update();

isPressed = 1;

break;
case TOUCH_MOVE: {
printf("TOUCH_MOVE: x=%d,y=%d,finger=%d\n", x, y, finger);

if

if

if

}

(x < trackX)

x = trackX;

(x > trackX + 600)

X = trackX + 600;

(isPressed){

//redraw image

//fb_draw_image(refreshX, refreshY, refreshBackground, 0);
fb_draw_image(@, @, backgroundImage, 0);
fb_draw_track(trackX, trackY);
fb_draw_infill(trackX, trackY, x - trackX);
fb_draw_slider(x, trackY);

fb_draw_popup(x, popupY);
fb_draw_poptext(x, popupY, (x - trackxX)/6);
lastSliderX = x;

fb_update();

//get frequency
frequency = (x - trackX) / 6;

break;

}

case TOUCH_RELEASE:
printf("TOUCH_RELEASE: x=%d,y=%d,finger=%d\n", x, y, finger);

if

if

if

(x < trackX)

x = trackX;

(x > trackX + 600)

x = trackX + 600;

(isPressed){

// redraw image, clear popup and popup text
//fb_draw_image(refreshX, refreshY, refreshBackground, 0);
fb_draw_image(@, @, backgroundImage, 0);
fb_draw_track(trackX, trackY);
fb_draw_infill(trackX, trackY, x - trackX);
fb_draw_slider(x, trackY);

fb_update();
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130 lastSliderX = x;
131 isPressed = 0;

132 }
3: break;
134 default:
printf("unknown\n");
136 break;
7 }
138 }
139
140 return 0;
141 }

113 void clear_screen(){

144 fb_draw_image(@, @, backgroundImage, 0);

145 fb_draw_image(974, 550, fb_read_png_image("/button_50.png"), 0);
146 //fb_draw_rect(0,0,1024,600,0);

147 fb_update();

148 }
149
150 int threading(void *m)
151 {
152 int cmd;
while(1)
154 {

if(frequency = 0){
156 printf("-- 1\n");
57 led_set(0);
158 } else if (frequency = 100) {
150 printf("-- 2\n");
160 led_set(1);
161 } else {
162 printf("-- 3, %d\n", 10000000 / (frequency + 100));
163 led_set(1);
164 usleep(10000000 / (frequency + 50));
165 led_set(0);
166 usleep(10000000 / (frequency + 50));

written by Recolic Keghart <root@recolic.net> (a.k.a. Bensong Liu <bensong@berkeley.edu>), Lu Pan <2951277962@Qqq.com> powered by XgIATEX.
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