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struct cdev {
struct kobject kobj;
struct module *owner;
const struct file_operations *ops;
struct list_head list;
dev_t dev;
unsigned int count;

struct device {
struct device  *parent;
struct device_private *p;
struct kobject kobj;
const char *init_name; /* initial name of the device */
struct device_driver *driver; /* which driver has allocated this device */

void *driver_data; /* Driver data, set and get with dev_set/get_drvdata */
dev_t devt; /*dev_t, creates the sysfs "dev" */
u32 id; /* device instance */

void (*release)( struct device *dev);
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struct miscdevice {
int minor;
const char *name;
const struct file_operations *fops;
struct list_head list;
struct device *parent;
struct device *this_device;
const struct attribute_group **groups;
const char *nodename;
umode_t mode;
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Devtmpfs lets the kernel create a tmpfs very early at kernel initialization, before any driver core device is registered . Every
device with a major / minor will have a device node created in this tmpfs instance . After the rootfs is mounted by the kernel ,
the populated tmpfs is mounted at /dev.
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void init_special_inode( struct inode *inode, umode_t mode, dev_t rdev)
{
inode->_mode = mode;
if (S_ISCHR(mode)) {
inode->i_fop = &def _chr_fops;
inode->i_rdev = rdey;
} else if (S_ISBLK(mode)) {
inode->i_fop = &def_blk_fops;
inode->i_rdev = rdey;
} else if (S_ISFIFO(mode))
inode->i_fop = &pipefifo_fops;
else if (S_ISSOCK(mode))
; [*leave it no_open_fops */
else
printk(KERN_DEBUG "init_special_inode: bogus i_mode (%o0) for"
"inode %s:%lu\n" , mode, inode->i_sb->s id,
inode->i_ino);
}
I*
* Dummy default file-operations: the only thing this does
*is contain the open that then fills in the correct operations
* depending on the special file...
¥/
const struct file_operations def chr_fops = {
.open = chrdev_open,
llseek = noop_lIseek,

static int chrdev_open( struct inode *inode, struct file *filp)
{
ret = -ENXIO;
fops = fops_get(p->ops);
if (fops)
goto out_cdev_put;

replace_fops (filp, fops);
if (filp->f_op->open) {
ret = filp->f_op-> open (inode, filp);
if (ret)
goto out_cdev_put;

return O;
out_cdev_put:

cdev_put(p);

return ret;
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[
* cdev_add() - add a char device to the system
* @p: the cdev structure for the device
* @dev: the first device number for which this device is responsible
* @count: the number of consecutive minor numbers corresponding to this
* device
* cdev_add() adds the device represented by @p to the system, making it
* live immediately. A negative error code is returned on failure.
¥/

int cdev_add( struct cdev *p, dev_t dev, unsigned count)

{

int error;

p->dev = dev;
p->count = count;

error = kobj_map (cdev_map, dev, count, NULL,
exact_match, exact_lock, p);
if (error)
return error;

kobject_get(p->kobj.parent);

return O;
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struct class *my_class;
struct cdev my_cdev[N_MINORS];
dev_t dev_num;

static int __init my_init( void )
{
int i
dev_t curr_dev;

/* Request the kernel for N_MINOR devices */
alloc_chrdev_region(&dev_num, 0, N_MINORS, "my_driver" );

/* Create a class : appears at /sys/class */
my_class = class_create(THIS_MODULE, "my_driver_class" );

/* Initialize and create each of the device(cdev) */
for (i=0;i<N_MINORS; i++) {

/* Associate the cdev with a set of file_operations */
cdev_init(&my_cdeVl[i], &fops);

/* Build up the current device number. To be used further */
curr_dev = MKDEV(MAJOR(dev_num), MINOR(dev_num) + i);

/* Create a device node for this device. Look, the class is

*being used here. The same class is associated with N_MINOR

* devices. Once the function returns, device nodes will be

* created as /dev/my_devO0, /dev/my_dev1,... You can also view

* the devices under /sys/class/my_driver_class.

Wi

device_create (my_class, NULL, curr_dev, NULL, "my_dev%d" , i);

/* Now make the device live for the users to access */
cdev_add (&my_cdeV[i], curr_dev, 1);

return O;
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static int __init misc_init( void )

{
int err;
if (register_chrdev (MISC_MAJOR, "misc" ,&misc_fops))
goto fail_printk;
misc_class->devnode = misc_devnode;
return 0;
}

int __register_chrdev(unsigned int major, unsigned int baseminor,
unsigned int count, const char *name,
const struct file_operations *fops)

{
cd = __register_chrdev_region(major, baseminor, count, name);
cdev = cdev_alloc();
cdev->ops = fops;
err = cdev_add (cdev, MKDEV(cd->major, baseminor), count);
}
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/**
* misc_register - register a miscellaneous device
* @misc: device structure
* Register a miscellaneous device with the kernel. If the minor
* number is set to %MISC_DYNAMIC_MINOR a minor number is assigned
*and placed in the minor field of the structure. For other cases
* the minor number requested is used.
* The structure passed is linked into the kernel and may not be
* destroyed until it has been unregistered. By default, an open()
* syscall to the device sets file->private_data to point to the
* structure. Drivers don't need open in fops for this.
* A zero is returned on success and a negative errno code for
* failure.
¥/

int misc_register( struct miscdevice * misc)

{
dev_t dey;
int err=0;

INIT_LIST_HEAD(&misc->list);

dev = MKDEV(MISC_MAJOR, misc->minor);

misc->this_device =
device_create_with_groups(misc_class, misc->parent, dev,
misc, misc->groups, "%s", misc->name);

[
* Add it to the front, so that later devices can "override"
* earlier defaults
*/
list_add (&misc->list, &misc_list);
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static int misc_open( struct inode * inode, struct file *file)
{

int minor = iminor(inode);

struct miscdevice *c;

int err =-ENODEV;

const struct file_operations *new_fops = NULL;

mutex_lock(&misc_mtx);

list_for_each_entry(c, &misc_list, list) {
if (c->minor == minor) {
new_fops = fops_get(c->fops);
break ;

if (!new_fops) {
mutex_unlock(&misc_mtx);
request_module( "char-major-%d-%d" , MISC_MAJOR, minor);
mutex_lock(&misc_mtx);

list_for_each_entry(c, &misc_list, list) {
if (c->minor == minor) {
new_fops = fops_get(c->fops);
break ;

}
if ('new_fops)
goto fail;

I
* Place the miscdevice in the file's

* private_data so it can be used by the

* file operations, including f_op->open below
*/

file->private_data = c;

err=0;
replace_fops(file, new_fops);
if (file->f_op->open)
err = file->f_op->open(inodefile);
fail:
mutex_unlock(&misc_mtx);
return err;
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root@imx6qsabresd:/dev# mknod testc 10 100

root@imx6qsabresd:/devé# cat /devitest

cat: can't open '/dev/test’: No such device
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root@imx6qsabresd:/dev# mknod aaac 10



root@imx6qsabresd:/devi# cat /dev/iaaa

cat: can't open '/dev/aaa’: No such device or address
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eerpom: at24c04@54{

compatible ="24c04";

reg = <0x54>;
status = "okay";
3
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root@imx6qsabresd:/sys/class/i2c-devii2c-3/device/3-0054# Is

driver modalias of _node subsystem eeprom name power uevent
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root@imx6qsabresd:/sys/class/i2c-devii2c-3/device/3-0054# Is

driver modalias of_node subsystem eeprom name power uevent

root@imx6qsabresd:/sys/devices/virtual/misc/eeprom# Is
dev power subsystem uevent

root@imx6qsabresd:/# Is -al /devieeprom

Crw--—-—- 1 root root 10, 100 Jan 1 1970 /dev/eeprom
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static int eeprom_open( struct inode *inode, struct file *filp) {

unsigned int major, minor;

major = imajor(inode);

minor = iminor(inode);

printk( "%s, major = %d, minor = %d!\n", __func__, major, minor);
return 0;
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static ssize_t eeprom_read( struct file *filp, char *buf,
size_t len, loff_t *offset) {
printk( "%s, len = %d\n", __func__, len);
return O;

static ssize_t eeprom_write( struct file *filp, const char *buf,
size_t len, loff_t *offset) {
printk( "%s, len = %d\n", _ func__, len);
return O;

static int eeprom_close( struct inode *inode, struct file *filp) {
printk( "%s\n", _ func__);
return O;

static struct file_operations eeprom_fops = {

.open = eeprom_open,
read =eeprom_read,

write = eeprom_write,
.release =eeprom close,

static int at24_probe( struct i2c_client *client, const struct i2c_device_id *id)

/*

* add the char device to system
¥/

dev = &client->dev;

dev->devt = MKDEV(100, 0);

err = register_chrdev_region(dev->devt, 1, "eeprom");

if (err<0){
dev_err(&client->dev, "Can't static register chrdev region!\n" );
return err;

}

cdev_init(&eeprom_cdev, &eeprom_fops);

err = cdev_add(&eeprom_cdev, dev->devt, 1);

if (err<0)({
dev_err(&client->dev, "Can't add char device!\n" );
return err;

}

dev_err(&client->dev, "add char eeprom device!\n" );

return 0;



root@imx6qsabresd:/sys/class/i2c-devii2c-3/device/3-0054# Is
driver modalias of _node subsystem eeprom name power uevent
root@imx6qsabresd:/# Is -al /dev/ieeprom

Crw---—--- 1 root root 100, 0 Jan 1 1970 /dev/ieeprom
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