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(College of Information Engineering, Univ. of Science and Technology Beijing, Beijing 100083)

Abstract This paper describes the conceptions, classification and key technology of the drivers on Linux, including numbers, operations, register
and uninstall of the devices. By taking LED drivers as the example, the design method of char drivers on Linux is discussed. The LED driving

procedures are debugged on Samsung ARM9 2410 development board.
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NULL  struct

file_operations /include/linux/fs.h

Struct file_operations {
struct module *owner;
/lowner
loff_t (*lseek) (struct file *, loff_t, int); //
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ssize_t (*read) (struct file *, char *, size_t, loff_t *);

I

ssize_t (*write) (struct file *, const char *, size_t, loff_t *);

I

int (*readdir) (struct file *, void *, filldir_t);

I

unsigned int (*poll) (struct file *, struct poll_table_struct *);

I

int (*ioctl) (struct inode *, struct file *, unsigned int, unsigned
long) ;//

int (*mmap) (struct file *, struct vm_area_struct *);

I

int (*open) (struct inode *, struct file *); //
int (*flush) (struct file *); /
int (*release) (struct inode *, struct file *); //
int (*fsync) (struct file *, struct dentry *, int datasync);
I
int (*fasync) (int, struct file *, int); //
int (*lock) (struct file *, int, struct file_lock *); //
ssize_t (*readv) (struct file *, const struct iovec *, unsigned long,
loff_t *);
ssize_t (*writev) (struct file *, const struct iovec *, unsigned long,
loff_t *);
ssize_t (*sendpage) (struct file *, struct page *, int, size_t, loff_t *,
int) ;// “ / 7
unsigned long (*get_unmapped_area)(struct file *, unsigned long,
unsigned long, unsigned long, unsigned long);}
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3 Linux

Linux register_chrdev
register_chrdev
# include <linux/fs.h>
# include <linux/errno.h>
int register_chrdev(unsigned int major, const char * name, struct
file_operations *fops);
major 0
Name LED _DEV
struct file_operations

led_ops

int unregister_chrdev(unsigned int major, const char * name);

4 LED

4.1 LED
S3C2410 LED
1 LED1 LED2 LED3 LED4
S3C2410 1/0 GPF4 GPF5 GPF6 GPF7
GPFI1/0 LED 1
4 LED LED
GPF ““0*”
D1 </|' R LED1
| o ZF
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VDD <7
1LED
4.2 LED
LED

static int nLedMajor=0; //
#define LED_DEV  “led”; // LED
#define GPF_MASK; (OxF<<4)

1 GPF4~7 LED1~4
#define GPF_CTL_BASE io_p2v ( 0x56000050);
1 GPF

#define LED_LOCK(u) down (&u->lock);
#define LED_UNLOCK(u) up (&u->lock)
LED struct unit
LED
LED

struct unit {
struct semaphore lock; //

LED lock
u32 *GPF_CON; // 10 F
GPF4 GPF5 GPF6 GPF7
u32 *GPF_DAT; // 10 F LED
GPF4—LED1 GPF5—LED2 GPF6—LED3 GPF7—LED4
u32 *GPF_UP; /I 10 F

u32 *f; /I GPF4~GPF7 }

static struct unit led_unit={

.GPF_CON = (u32*) S3C2410_GPFCON;
.GPF_DAT = (u32 *) S3C2410_GPFDAT;
.GPF_UP = (u32*) $3C2410_GPFUP;

.f= 0x00;

i/ 4 LED }

}

LED struct file_operation

LED

static struct file_operations led_ops = {
owner: THIS_MODULE,
read: led_read,
write:  led_write,
open: led_open,

release: led_release_f};
LED
led_open  LED
MOD_INC_USE_COUNT
1
0
static int led_open (struct inode *inode,struct file *file){
leds_event (led_stop) // LED
file->private_deta = &led_unit // unit
MOD_INC_USE_COUNT // 1
return 0};
1

LED
static int led_relaese (struct inode *inode,struct file *file){
MOD_DEC_USE_COUNT; // 1
leds_event (led_start); // LED
return 0}

LED LED
LED

copy_to_user COPY

static ssize_t led_read (struct file *file, char *buf, size_t count,
loff_t *offset ){

u8 temp;

int ret;

struct unit *unit = (struct unit * )file->private_data;

if (count>1)

count = 1;

LED_LOCK(unit); //

temp = led_get_value (unit); // LED

temp

ret = copy_to_user(buf, &temp, count) ? -EFAULT: count;

/I temp copy  buf

LED_UNLOCK (unit); /

return ret; }

LED LED

copy_from_user COPY
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static ssize_t led_write (struct file *file, const char *buf, size_t
count, loff_t *offset ){
u8 temp;
int ret;
char *temp;
struct unit *unit = (struct unit * )file->private_data;
if (count>1)
count = 1;
LED_LOCK(unit); //
ret = copy_from_user(&temp, buf, count) ? -EFAULT: count ;
/I buf temp
if (ret)
led_set_value (unit,temp);
LED_UNLOCK(unit) ; //
return ret;}
module_init

led_init_module
int _ _init led_init_module (void)
{

int res;

#ifdef CONFIG_DEVFS_FS
res = devfs_register_chrdev (0,LED_DEV, &led_ops);
1
if (res<0) {
printk(“unable to get major for led device.\n”);
return res;}
devfs_led_dir = devfs_mk_dir ( NULL,LED_DEV, NULL);
devfs_handle = devfs_register ( devfs_led_dir, “0”,DEVFS_FL_

DEFAULT, res, 0,

S_IFCHR | S_IRUSR | S_IWUSR, &led_ops,NULL);
/I Idev
# else
res = register_chrdev (nLedMajor, LED_DEV, &led_ops);
# endif
#ifdef CONFIG_PROC_FS

create_proc_read_entry (“driver/led”,0,0,led_procNULL);
#end if
led_init (&Iled_unit);
return 0;}
module_init (led_init_module) //
module_exit

void _ _exit led_cleanup(void){

int res;

res = unregister_chrdev (nLedMajor,LED_DEV);
if (res<0)

printk(“unable to release major %d for led device.\n”,nLedMajor);
#ifdef CONFIG_DEVFS_FS

devfs_unregister ( devfs_handle);
devfs_unregister ( devfs_led_dir);

# endif

#ifdef CONFIG_PROC_FS
remove_proc_entry (“driver/led”, NULL);

# endif}

module_exit (led_cleanup)
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