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struct miscdevice {

int minor; //XRES, FRESCEMERLIT, FHRIMNBRBABE—T.
const char *name; //WENLF, RASKRPERETAEFLE.

const struct file operations *fops; //W&BIEHFEES

struct list_head list; //#HEEZBIFTE RIUREHERLH.

struct device *parent; //R &, EA—HANULL

struct device *this_device;//4#ik&HdevicesEid.

const char *nodename;

umode_t mode;

s
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parent:iX/MEEFRE T E/SYysSCHRARH, ERUEEMNERT . WRATHIE/sys/classif H & T EI#,
R N 5 # R AE [sys/class/misc SO T T A1 2 1) — L8 8t S0 .
this_device: ENMAR UM B LRI R ELE ML, XINEERT REIELEHEN, EEFH.

typedef struct led{

struct miscdevice *led_dev;
struct mutex led_lock;
spinlock_t io_lock;

int flset;

int flen;

uint8_t regs[4+1];
}rt8547_dev_t;
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static LIST_HEAD(misc_list);
/************************************************

*#tdefine LIST_HEAD_INIT(name) { &(name), &(name) }

*

*#tdefine LIST_HEAD(name) \

*  struct list_head name = LIST_HEAD INIT(name) //WUAEZEIXBEMMHKIEXT — Anamefistruct list_head45#

*************************************************/

static DEFINE_MUTEX(misc_mtx);
/***********************************************************
* #define DEFINE_MUTEX(mutexname) \
* struct mutex mutexname = _ MUTEX_INITIALIZER(mutexname) //FIRiXB#5E LT —ANHFH .
************************************************************/
/*
* Assigned numbers, used for dynamic minors
*/
#define DYNAMIC_MINORS 64 /* like dynamic majors */
static DECLARE_BITMAP(misc_minors, DYNAMIC_MINORS);
/***********************************************
*#define DECLARE_BITMAP(name,bits) \
* unsigned long name[BITS_TO_LONGS(bits)] //XBEXA%BITS_TO_LONGS(64) RIENIEE _LRHIFLFEZ2
*BrPl, EHAHZSEEE LT unsigned long misc_minors[2];//MEAIKIENF & Lunsigned long K/NARANFEH, XHEEHIEI

************************************************/
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int misc_register(struct miscdevice * misc)

{
dev_t dev;
int err = 9;

INIT_LIST_HEAD(&misc->list); //struct list_head #IZE#, XNHBATERXANLEWIIE, BEdERXMNEVHBL—T.

mutex_lock(&misc_mtx); //FHEFSMESHNL, JRBONMRABIKE, HEXFEMGEL.



if (misc->minor == MISC_DYNAMIC_MINOR) { //ZRATIZELRZ)MCHE KB RAMISC_DYNAMIC_MINOR (BhA4HED)
int i = find_first_zero_bit(misc_minors, DYNAMIC_MINORS); //HESFHIEBERIIRET, XEBMER ARG HHKRKE
if (i >= DYNAMIC_MINORS) {
mutex_unlock(&misc_mtx);
return -EBUSY;
¥
misc->minor = DYNAMIC_MINORS - i - 1;
set_bit(i, misc_minors); //i5& T HEE4HLH.
} else {
struct miscdevice *c;

list_for_each_entry(c, &misc_list, list) { //W0R EEARZITEM, BEHE M misc_list, HERBTDEEMTT .
if (c->minor == misc->minor) {
mutex_unlock(&misc_mtx);
return -EBUSY;
}
}
}

dev = MKDEV(MISC_MAJOR, misc->minor);//F®REFMRELS, WIREENKRES.

misc->this_device = device create(misc_class, misc->parent, dev, //IXMREREIEHEEM.
misc, "%s", misc->name);
if (IS_ERR(misc->this_device)) {
int i = DYNAMIC_MINORS - misc->minor - 1;
if (i < DYNAMIC_MINORS && i >= 0)
clear_bit(i, misc_minors);
err = PTR_ERR(misc->this_device);
goto out;

}

/*
* Add it to the front, so that later devices can "override"
* earlier defaults
%Y
list_add(&misc->list, &misc_list); //BEKZEEMALERmiscREHERS
out:
mutex_unlock(&misc_mtx); //fB%8%
return err;

// FH—BRE RN B BHA P X MR EM BN, ERXMRESCEFERT.
static inline void set_bit(int nr, volatile unsigned long *addr)
{
//#define BIT_MASK(nr) (1UL << ((nr) % BITS_PER_LONG))
unsigned long mask = BIT_MASK(nr); //RBEIKEESwmE, WLEEX
unsigned long *p = ((unsigned long *)addr) + BIT_WORD(nr);//XEinRnr>=32,XEm<+1, (KB RElong, FTLASEZER
unsigned long flags;

//#define BIT_MASK(nr) (1UL << ((nr) % BITS_PER_LONG)) EPl<<(nr % 32)
_atomic_spin_lock_irgsave(p, flags); //m7T &y

*p |= mask; //XtRiFRENEL.
_atomic_spin_unlock_irqgrestore(p, flags);
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static struct class *misc_class; //ERKZE

static int _ init misc_init(void)

{

int err;

#ifdef CONFIG_PROC_FS

proc_create("misc", @, NULL, &misc_proc_fops); //WMERHFprocHRL, XEHLEIEproc k.
#endif

misc_class = class_create(THIS_MODULE, "misc");//XEMEBHT, SBIET &R Mclassf.

err = PTR_ERR(misc_class);

if (IS_ERR(misc_class))

goto fail_remove;

err = -EIO;

if (register_chrdev(MISC_MAJOR, "misc",&misc_fops)) //ZXEERAHZEFRENEMED, RALXEFHESHLHRLLO
goto fail_printk;

misc_class->devnode = misc_devnode;

return 0;

fail printk:
printk("unable to get major %d for misc devices\n", MISC_MAJOR);
class_destroy(misc_class);
fail _remove:
remove_proc_entry("misc", NULL);
return err;
}
subsys_initcall(misc_init); //XBEHURRARERE, MESARXBERRBLERE, HREFEnIscREFMRIILZA, misc_cla:
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int misc_deregister(struct miscdevice *misc)

{

int i = DYNAMIC_MINORS - misc->minor - 1;

if (WARN_ON(1list_empty(&misc->1list)))
return -EINVAL;

mutex_lock(&misc_mtx);
list_del(&misc->list);
device_destroy(misc_class, MKDEV(MISC_MAJOR, misc->minor));
if (i < DYNAMIC_MINORS && i >= 0)
clear_bit(i, misc_minors);
mutex_unlock(&misc_mtx);
return 0;

}

void device_destroy(struct class *class, dev_t devt)

{

struct device *dev;

dev = class_find_device(class, NULL, &devt, _ _match_devt);
if (dev) {
put_device(dev);
device_unregister(dev);
}
}
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rt8547_dev_t *led dev = NULL; //&JREIAGIT BG4k
static int led_open(struct inode *node, struct file *file){

struct my_platfrom_struct *my_data = kmalloc(sizeof(struct my_platfrom_struct), GFP_KERNEL);
if (!my_data){
RT8547_ERR("malloc my_data falied!");
}
my_data->grade = 1;
my_data->age = 22;
my_data->phone = 110;
file->private_data = my_data;
RT8547_INFO("open led devices success!!!\n");
return 0;

EWmAAR T, RRERARKE R le->private_data = my_data. X TRBREH IR ERINTERZNTE, K
T HERBH GBS . FRERERread, write, ioctl, release® ¥k A LLiEid file->private_data
FRRERNMEENZE, —EBEELHLE, BRLENEM.
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static long led_ioctl(struct file *file, unsigned int cmd,unsigned long arg){
struct my_platfrom_struct *para = (struct my_platfrom_struct *)arg;
struct my_platfrom_struct *my _dat = (struct my_platfrom_struct *)file->private_data; //XERMIISERTHES

switch(cmd){
case LED_IO GET_MY_DATA:
copy_to_user(para,my_dat,sizeof(struct my_platfrom_struct));
break;
case LED_IO_OPEN_TORCH:
{
int level;
copy_from_user(&level, (void*)arg,sizeof(int));
rt8547_send_data(led_dev,RT8547_CONTROL3,RT8547 MODE_MASK,1);//Torch Mode
rt8547_send_data(led_dev,RT8547_CONTROL3,0x0f,level&Ox0f);
RT8547_INFO("Open Torch, level:%d",level);
rt8547_set_led_on(led_dev);
}
break;
case LED_IO OPEN_FLASH:
{
int level;
copy_from_user(&level, (void*)arg,sizeof(int));
rt8547_send_data(led_dev,RT8547_CONTROL3,RT8547_MODE_MASK,0);//flash Mode
rt8547_send_data(led_dev,RT8547_CONTROL2,0x1f,level&Ix1f);
RT8547_INFO("Open Flash, level:%d",level);
rt8547_set_led_on(led_dev);
}
break;
case LED_IO_CLOSE_LED:
rt8547_set_led_off(led_dev);
RT8547_INFO("rt8547 close device!\n");
break;
¥

return 0;

}
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static void rt8547_gpio_deinit(const rt8547_dev_t *dev)
{

gpio_direction_input(dev->flen);

gpio_free(dev->flen);

gpio_direction_input(dev->flset);
gpio_free(dev->flset);
}

static int rt8547_gpio_init(const rt8547_dev_t *dev)
{
int ret;
gpio_request(dev->flen,NULL); //#ERgpio
if (ret) {
RT8547_INFO("sensor: flen already request %d.\n",dev->flen);
goto request_flen_fail;
}
gpio_direction_output(dev->flen, 1); //#&Egpiofiit it 7 mH
gpio_set_value(dev->flen,Q); //&E A% HTFiELAKE T

gpio_request(dev->flset,NULL); //CATFRIE
if (ret) {
printk("sensor: flset already request %d.\n",dev->flen);
goto request_flset fail;
}
gpio_direction_output(dev->flset, 1);//out
gpio_set_value(dev->flset,0);
return 0;

request_flset fail:
gpio_free(dev->flset);
request_flen_fail:
gpio_free(dev->flen);
request_fail:

return ret;

}
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static const struct file operations led_fops = {
.owner = THIS_MODULE, //—M#8RZTHIS_MODULE
.open = led_open,
.read = led_read,
.write = led_write,
.unlocked_ioctl = led_ioctl,
.release = led_release,

Y/ / LEEMAER — SR R s, REMEEAMARITT .

static struct miscdevice led_device = {

.minor = LED_MINOR, //IR##%%

LED_DEVICE_NAME, //W&BFEEEN
&led_fops, //XXfH#iERES, WM EEREH

.name

.fops
s
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int led_init(){
int ret;
RT8547_INFO("led_init!\n");
led_dev = kzalloc(sizeof(rt8547_dev_t), GFP_KERNEL);
if(!led_dev){
RT8547_ERR("alloc mem failed");
}

led_dev->led_dev = &led_device;

led_dev->flset= GPIO_CAM_FLASH_SET;

led_dev->flen = GPIO_CAM_FLASH_EN;
led_dev->regs[RT8547_DUMMY] = ©;
led_dev->regs[RT8547_CONTROL1] = 0x06; //iXBEMFEsE
led_dev->regs[RT8547_CONTROL2] ox12;
led_dev->regs[RT8547_CONTROL3] 0x02;
led_dev->regs[RT8547_CONTROL4] = ©Oxof;

//rt8547_parse_dt(led_dev->led_dev->this_device->of_node,led_dev);

rt8547_gpio_init(led_dev);

mutex_init(&led_dev->led_lock);

ret = misc_register(led_dev->led_dev);

if (unlikely(ret)) {

RT8547_ERR("failed to register misc device'%s'!\n",

led_dev->led_dev->name);

goto out_free_buffer;

}

ret = device_create_file(led_dev->led_dev->this_device, &ev_attr_flash); //BIgBH X
if (ret < 90) {

printk (KERN_ALERT"Failed to create attribute flash.");

goto err_register_flash;

}

RT8547_INFO("create device attribute file flash!\n");
return 0;
err_register_flash:

out_free_buffer:
kfree(led_dev);
return ret;

}

void led_exit(void)

{
RT8547_INFO("rt8547 exit!\n");

misc_deregister(led_dev->led_dev);
kfree(led_dev);
}

BNV G R B — AT 2 R W& S IIPIEH, BIRIER, WA . X8R Zplatformi% 4,
XLt my PLfEprobe R H . KEXAE WA KM L H KGR # 8 Fdevice_create_file()llg 7 —AM ik
FRE . FHREETE —RIECE TR HriX S0 6 2 1% & U AR R R 4

6) MAERF



#include <fcntl.h>
#include <errno.h>
#include <sys/ioctl.h>
#include <stdio.h>
#include "led_rt8547.h"

#define FILE_PATH "/dev/rt8547_led"

int main(){

int ret;

int mode, level;
my_data my_dat;

int fd = open(FILE_PATH,O_RDWR);

if (-1 == fd){

printf("open led_flash node failed!\n");
return -1;

}

printf("unsigned size:%d\n",sizeof(unsigned long));

printf("\nl:GET_MY_DATA\n \
2:LED_OPEN_TORCH\n \
3:LED_OPEN_FLASH\n \
4:LED_CLOSE\n");
printf("mode:");
scanf("%d",&mode);
if(2 == mode || 3 == mode){
printf("level:");
scanf("%d",&level);
}
printf("Rt8547 mode:%d,level:%d\n",mode,level);
switch(mode){
case 1:
ret = ioctl(fd,LED_IO_GET_MY_DATA, &my_dat);
printf("Rt8547 Get my data success!\n");
printf("Rt8547 grade:%d,age:%d,phone:%d",my_dat.grade,my_dat.age,my_dat.phone);
if(e != ret){
printf("Rt8547 Get my data failed!\n");
ret = -1;
}
break;
case 2:
ret = ioctl(fd,LED_IO OPEN_TORCH, &level);
printf("Rt8547 open torch success!\n");
if(e != ret){
printf("Rt8547 open torch failed!\n");
ret = -1;
}
break;
case 3:
ret = ioctl(fd,LED_IO OPEN_FLASH, &level);
printf("Rt8547 open flash success!\n");
if(e != ret){
printf("Rt8547 open flash failed!\n");
ret = -1;
}

break;



case 4:
ret = ioctl(fd,LED_IO_CLOSE_LED, &level);
printf("Rt8547 close led success!\n");
if(0 != ret){
printf("Rt8547 close led failed!\n");

ret = -1;
}
break;
}
return ret;

}
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