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root@ubunt: ~$ Is —al /dev/ityS*

crw—w——— 1 root dialout 4, 64 Apr 17 02:31 /dev/ttySO
crw—w——— 1 root dialout 4, 65 Apr 17 02:31 /dev/ttySt
crw—w——— 1 root dialout 4, 74 Apr 17 02:31 /dev/ttyS10
crw—w——— 1 root dialout 4, 75 Apr 17 02:31 /dev/ttyS11
crw—w——— 1 root dialout 4, 76 Apr 17 02:31 /dev/ttyS12
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root@ubuntu:# mknod /dev/ttyS4 ¢ 4 68

IrAH2 ttyS40|11, EXt C|H[O|A E210[H 0],
HS I} 4, RS 682! ClHIO|A miUS Mottt



C|HIO|A I AHAM — mknod (AATEO|A])

r SE ZEH0|AM C{HIO|A TH= Bt

I
<L
<
o
OX
0

int mknod(const char *pathnmae, mode_t mode, dev_t dev)

Const char *pathname
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int register_chrdev(unsigned int major, const char *name,
struct file_operations *fops)
unsigned int major
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/kernel/include/linux/init.h



External Moduleg}4!

/* Each module must use one module init(). */

#define module_init(initfn) A's
static inline initcall_t __inittest(void) W
{ return initfn; } W

int init_module(void)  attribute  ((alias(#initin)));
/* This is only required if you want to be unloadable, */

#define module exit(exitin) A
static inline exitcall_t _ exittest(void) W
{ return exitin; } W

void cleanup_module(void)  attribute  ((alias(#exitin)));



Built—in diAl

#define device _initcall(fn) __define_initcall(fn,6)

/**

* module_init() — driver initialization entry point

* @x: function to be run at kernel boot time or module insertion

*

* module_init() will either be called during do_initcalls() (if

* puiltin) or at module insertion time (if a module). There can only
* be one per module.

*/

#define module_init(x) __initcall(x);



#tdefine  define_initcall(level fin.id) W
static initcall_t __initcall_##fn#t#id __ used W
__attribute ((__section_ (“initcall" level ".init")) = i

#tdefine device_initcall(fn) __define_initcall(fn,6)



start_kernel(void)
rest_init(void)
kernel_init(void® unused)
do_basic_setup(void)

do_initcalls(void)



do_initcalls(void)

extern initcall_t __initcall_start[], __initcall_end[], __early_initcall_end[];
static void __init do_initcalls(void)
{
initcall_t *call;
for (call = __early_initcall_end; call { __initcall_end; call++)
do_one_initcall(*call);
/* Make sure there is no pending stuff from the initcall sequence */

flush scheduled work();



do_one_initcalls(initcall_f fn)

int do_one_initcall(initcall_t fn)
{
int count = preempt_count();
ktime_t 10, t1, delta;
char msgbuf[64];
int result;
if (initcall_debug) {
orintk('calling  %pF¥n’, fn);
t0 = ktime_get();
}

result = fn();
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» /drivers/char
my_driver.c It AMA

static int my_dev_init(void)

{
int res;
printk("initializer has been called¥Wn");
res = register_chrdev(MY_DEV_MAJORMY_DEV_NAME,&mem_fops);
if(res<0) return res;
return O;
}

module_init (my dev_init);



» /driver/char

Kconfig =&

menu "Character devices “
source 'drivers/tty/Kconfig “
config MYDEVDRIVER

bool "my_dev_driver"
default y
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» /driver/char
Makefile £

obi—$(CONFIG_ MYDEVDRIVER) += my_driver.o
obj—y += mem.o random.o
obj—$(CONFIG_TTY PRINTK) += ttyprintk.o



Make menuconfig

» Device Drivers —) Character devices

Character devices

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <¥Y=>
includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </= for Search. Legend: [*] built-in [ ]

<M=
<M=
<M=
<M=

HOLC line discipline support

GSM MUX 1line discipline support (EXPERIMENTAL)
Trace data router for MIPI P1149.7 cJTAG standard
Trace data sink for MIPI P1149.7 cJTAG standard

ﬂ* my dev driver

[ 1 /dev/kmem virtual device support

serial drivers --->

<*> TTY driver to output user messages via printk
<M> Parallel printer support

[ ]

support for console on line printer

< Exit > < Help > < Save > < Load >
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32.221437] 00:07: ttysl at I/0 ex2f8 (irq = 3, base_baud = 115200) is a 16550

32.226929] initializer has been called
32.227600] Linux agpgart interface v0.103
32.227784] agpgart-intel 0000:00:00.0: Intel 440BX Chipset
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Google Example Code

#Hinclude {linux/init.n)

static char ker _buf[100]; //driver local buffer

static int dev_open(struct inode *inod, struct file *fil);

static ssize t dev_read(struct file *filep,char *ouf size t len,loff t *off);
static ssize t dev_write(struct file *flip,const char *ouff size t len loff t *off);
static int dev_release(struct inode *inod,struct file *fil);

//structure containing device operation

static struct file_operations fops= {
read=dev_read,
write=dev_ write,
.open=dev_open,
release=dev_release,



Google Example Code

static int dev_open(struct inode *inod, struct file *fil)  {
printk('KERN_ALERT device opened);
return O;

J

static ssize t dev read(struct file *filep,char *buf size t len loff t *off) {
copy_to user(buf ker buf len);
return len;

J

static ssize t dev_write(struct file *flip,const char *buf.size t len loff t *off) {
copy_from user(ker buf buf len);
ker buf[len]=0;
return len;

J



Google Example Code

static int dev_release(struct inode *inod,struct file *fil)  {
printk("KERN_ALERT device closedn’);
return O;

J

static int hello_init(void)  {
int t=register_chrdev(90,"mydeVv" &fops);
if(t{0) printk(KERN_ALERT "device registration failed.");
else  printk(KERN_ALERT "device registredWn');
return O;

}

static void hello_exit(void)  {
unregister_chrdev(90,"mydeV');
printk(KERN_ALERT "exit");

}

module_initthello_init);

module_exit(hello_exit);
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