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ioctl() ek==9| Oj7jH == A=

ret = 1octl ( int fd, int request, char *argp);
// #include <sys/ioctl.h>

int dev_ioctl(struct inode *Iinode, struct file *filp,
unsigned int cmd, unsigned long arg)
{
return ret;
)
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C|HlO|A EEIO|H LHO] ioctl() +=

int dev_ioctl (struct inode *inode, struct file *filp,
unsigned int cmd, unsigned long arg)
{

switch( cmd )

=1: X|2|=El1; break;
At2=2: 2| ZEl2; break;

return O;
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joctl()

4 1octl()
— cmd(32-bit), arg
— 32-bit cmd M

31 29 15 a8 7 0
R/W| o|H37| |5 Z | FE28=
(2B (14b] (Bb) (8
—cmd HHES OE = o3 2
O3 2 0|& s
_1O(type, nr) SI71801 HOo|e 7t gles, & Oi7fH==7 Qle B dd

_IOR(type, nr, datatype) ClHFO|A E2IO|HO|AM HIO|HE 210{27((R) et HE dd

_IOW(type, nr, datatype) | C|HO|A ECO[HO| A H|O|EH& A7(((R) 2o HE dd

_|IOWR(type, nr, datatype) | C|H}O|A EEIO|HO| A G|O[E{ S 811 27| &




— Macro @IA} 2|0|: _IOR(type, nr, datatype)
 type: Of &l H D (8-bit)
e nr: LEHD/HHO| H (8-bit)
- datatype: &2 H|O|E EtY

— X cmd ¢ 0
#define MY _IOCTL_READ _IOR(MY_IOCTL_MAGIC, 0, int)
#define MY_IOCTL_ WRITE _IOW(MY_IOCTL_MAGIC, 1, int)
#define MY_IOCTL_STATUS _IO(MY_IOCTL_MAGIC, 2)
#define MY_IOCTL_READ WRITE IOWR(MY_IOCTL_MAGIC, 3, int)
#define MY_IOCTL.NR 4 // 4| 7}X| HEH X|™
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joctl(): cmd ™

— cmd HHZ SffA&ot= O3 =
 include/ioctl.h or include/asm-i386/ioctl.h

OlI22 0| & 7l
_IOC_NR(cmd) T2 B HE g2 ol A=
_10C_TYPE(cmd) OjX Hs e Zh2 ol g3 =2
_10C_SIZE(cmd) OojE 37| WE Z1e A= o3z
_|OC_DIR(cmd) A7t M| £ HE 4= = A=
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LED H|0{ C|H[O]A Eato|t

root@esp:~# mkdir /root/work/dd/ioctl_ioremap
root@esp:~# cd /root/work/dd/ioctl_ioremap
root@esp:~/work/dd/ioctl_ioremap# vi ioctl_led_driver.h

#ifndef __LED_KERNEL_TIMER_DRIVER _
#define __LED_KERNEL_TIMER_DRIVER _

#include <linux/module.h>
#include <linux/fs.h>
#include <linux/init.n>
#include <linux/kernel.h>
#include <asm/io.h>
#include <asm/uaccess.h>
#include <linux/errno.h>
#include <linux/types.h>
#include <linux/fcntl.h>
#include <linux/slab.h> // kmalloc ()
#include <linux/timerh>

typedef struct {

struct timer_list timer;

unsigned long led_state;
} __attribute_ ((packed)) KERNEL_TIMER_STRUCT;
#endif
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LED H|0{ C|H[O]A Eato|t

root@esp:~/work/dd/ioctl_ioremap# vi myled_ioctl.h

#ifndef __MYLED_IOCTL__
#define __MYLED_IOCTL__

#define IOCTL_LED_MAGIC 'h'
typedef struct {
unsigned long set_data;
// unsigned long get_data;
} __attribute__((packed)) ioctl_led_data_t;

#define LED_OFF OxFF
#define LED_ON 0x00

#define LED_MODE_OFF 0

#define LED_MODE_ON 1

#define LED_MODE_TW 2

#define LED_IOCTL_CMD_OFF _IO(IOCTL_LED_MAGIC, LED_MODE_OFF)

#define LED_IOCTL_CMD_ON _IO(IOCTL_LED_MAGIC, LED_MODE_ON)

#define LED_IOCTL_CMD_TW _IOW(IOCTL_LED_MAGIC, LED_MODE_TW, ioctl_led_data_t)
#define IOCTL_LED_MAXNR 3 // three commands; OFF, ON< TW

#define DEV_NAME "/dev/iom_ioctl_led"

#endif

L\ L -1 i}
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LED H|0{ C|H[O]A Eato|t

root@esp:~/work/dd/fnd_ioremap# vi ioctl_led_driver.c

/* ioctl LED driver Example
FILE: ioctl_led_driver.c */

#include "./myled_ioctl.h"

#include "./ioctl_led_driver.h"

#define IOM_LED_IOCTL_MAJOR_NUM 243
#define IOM_LED_ADDRESS 0xA8000000
#define TIME_STEP (5*HZ/10) /* 0.5 sec */

#define BLINK_MODE 1

static int ledport_usage = 0;

static unsigned char *iom_led_addr;

static KERNEL_TIMER_STRUCT *ptimermgr = NULL;
static unsigned char led_blink = 0;

static unsigned char led_tw_value = 0;

MODULE_LICENSE("GPL");
MODULE_AUTHOR("HGU"),

int iom_ioctl_led_init(void);
void iom_ioctl_led_exit(void);
module_init(iom_ioctl_led_init);
module_exit(iom_ioctl_led_exit);

void led_timer_timeover(unsigned long arg); /* timer function */
void led_timer_register(KERNEL_TIMER_STRUCT *pdata, unsigned long timerover);
12 BUEFmera
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joctl_led driver.c (2)

int iom_ioctl_led_open (struct inode *, struct file *);
int iom_ioctl_led_release (struct inode *, struct file *);
int iom_ioctl_led_ioctl (struct inode *, struct file *, unsigned int, unsigned long);

struct file_operations iom_ioctl_led_fops = {
.owner = THIS_MODULE,
.open = iom_ioctl_led_open,
Joctl = iom_ioctl_led_ioctl,
release = iom_ioctl_led_release,

%

int __init iom_ioctl_led_init(void)

{

int major_num;
major_num = register_chrdev(IOM_LED_IOCTL_MAJOR_NUM, DEV_NAME, &iom_ioctl_led_fops);

if ( major_num < 0) {
printk(KERN_WARNING"%s: can't get or assign major number %d¥#n", DEV_NAME,
IOM_LED_IOCTL_MAJOR_NUM);
return major_num;

}
printk("Success to load the device %s. Major number is %d#n", DEV_NAME, IOM_LED_IOCTL_MAJOR_NUM);
iom_led_addr = ioremap(IOM_LED_ADDRESS, 0x1);

return O;

}
{
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joctl_led driver.c (3)

void led_timer_register(KERNEL_TIMER_STRUCT *pdata, unsigned long timeover)
{
init_timer(&(pdata->timer));
pdata->timer.expires = get_jiffies_64() + timeover;
pdata->timer.function = led_timer_timeover; /* handler of the timeout */
pdata->timerdata = (unsigned long)pdata; /* argument of the handler */
add_timer(&(pdata->timer));

void led_timer_timeover(unsigned long arg)

{
KERNEL_TIMER_STRUCT *pdata=NULL;

pdata = (KERNEL_TIMER_STRUCT *) arg;

if ( led_blink == BLINK_MODE ) {
pdata->led_state = ~(pdata->led_state);
if(pdata->led_state )
outb(led_tw_value, (unsigned int)iom_led_addr);
else
outb(~led_tw_value, (unsigned int)iom_led_addr);
} else {
outb(LED_OFF, (unsigned int)iom_led_addr);
}

led_timer_register(pdata, TIME_STEP);
} /* end of led_timer_timeover() */
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joctl led driver.c (4)

int iom_ioctl_led_open (struct inode *inode, struct file *filp)

{
if (ledport_usage )
return -EBUSY;
ledport_usage = 1;

return O;
}
int iom_ioctl_led_release (struct inode *inode, struct file *filp)
{

ledport_usage = 0;

return O;

}

int iom_ioctl_led_ioctl (struct inode *inode, struct file *filp, unsigned int cmd, unsigned long arg)

{
ioctl_led _data_t led_data;

int size, ret;

if ( _IOC_TYPE(cmd) != IOCTL_LED_MAGIC ) return -EINVAL;
if ( _IOC_NR(cmd) >= IOCTL_LED_MAXNR ) return -EINVAL;
size = _IOC_SIZE(cmd);

printk(KERN_ALERT"[_IOC_TYPE(cmd)]=%c, [ IOC_TYPE_NR(cmd)]=%d, [ IOC_SIZE(cmd)] = %d¥#n", [IOC_TYPE(cmd),
_IOC_NR(cmd), size);
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joctl_led driver.c (5)

switch (cmd) {
case LED IOCTL_CMD_OFF:
led blink = 0;
if(ptimermgr !'= NULL ) {
del_timer(&(ptimermgr->timer));
kfree(ptimermgr);
ptimermgr = NULL;
}
outb(LED_OFF, (unsigned int) iom_led_addr);
break;
case LED IOCTL_CMD_ON:
led blink = 0;
if(ptimermgr !'= NULL ) {
del_timer(&(ptimermgr->timer));
kfree(ptimermgr);
ptimermgr = NULL;
}
outb(LED_ON, (unsigned int) iom_led_addr);
break;
case LED_IOCTL_CMD_TW:
ret = copy_from_user( (void *)&led_data, (const void *)arg, sizeof(led_data));
led_blink = 1;
led_tw_value = led_data.set_data;
ptimermgr = kmalloc ( sizeof(KERNEL_TIMER_STRUCT), GFP_KERNEL|__GFP_ZERO);
if ( ptimermgr == NULL ) return -ENOMEM,;
led_timer_register(ptimermgr, TIME_STEP);
break;
default: break;
}
return O;
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joctl_led driver.c (6)

void __exit iom_ioctl_led_exit(void)
{
if ( ptimermgr !'= NULL ) {
printk(KERN_ALERT"[Driver][EXIT]... ptimermgr is not NULL...#Wn");
del_timer(&(ptimermgr->timer));
kfree(ptimermgr);
ptimermgr = NULL;
}

outb(LED_OFF, (unsigned int)iom_led_addr);
iounmap(iom_led_addr);

unregister_chrdev(IOM_LED_IOCTL_MAJOR_NUM, DEV_NAME);
printk("Success to unload the device %s..#n", DEV_NAME);
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LED 15 28 =2 =1 (ioctl_led_test.c)

root@esp:~/work/dd/fnd_ioremap# vi ioctl_led_test.c

/* IOCTL Test program */
#include "myled_ioctl.h"
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <sys/ioctl.h>
#include <fcntlh>

int main(int argc, char **argv)

{
int led_fd;
ioctl_led_data_t led_data;
unsigned char get_cmd, get_arg;

led_fd = open(DEV_NAME, O_RDWR);

if (led_fd <0) {
printf("LED ioctl driver open failure. #n");
return -1;

}

if (!(argc == 2 || argc == 3)) {
printf("%s [cmd(0 ~ 2)] or [arg(0~255)]Wn", argv[0]);
printf(" cmd: 0 - OFF#n");
printf(" cmd: 1 - ONWn");
printf(" cmd: 2 - Twinkle with the value of arg(0~255)#n");
exit(1);
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joctl led test.c (2)

get_cmd = (unsigned char) atoi(argv[1]);
if (argc == 3) {
get_arg = (unsigned char) atoi(argv[2]);
if (get_arg < 0 || get_arg > 255 ) get_arg = 255;
}

switch (get_cmd) {
case LED_MODE_OFF:
printf("[TEST]: OFF modet#n");
ioctl(led_fd, LED_IOCTL_CMD_OFF);
break;
case LED_MODE_ON:
printf("[TEST]: ON mode#n");
ioctl(led_fd, LED_IOCTL_CMD_ON);
break;
case LED_MODE_TW:
printf("[TEST]: TW modeWn");
led_data.set_data = get_arg;
ioctl(led_fd, LED_IOCTL_CMD_TW, &led_data);
break;
default:
break;
}
close(led_fd);
return O;

}
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aure

% vi Makefile

CC = arm-linux-gcc
obj-m = ioctl_led_driver.o

KDIR = /root/download/kernel-2.6.35
PWD = $(shell pwd)

TEST _TARGET = ioctl_led_test
TEST_SRCS = $(TEST_TARGET).c

all: module test_pgm

module:

$(MAKE) -C $(KDIR) SUBDIRS=$(PWD) modules
test_pgm:

$(CC) $(TEST_SRCS) -o $(TEST_TARGET)
clean:

rm -rf * ko

rm -rf *.0 *mod.*

rm -rf *.symvers *.order .*.cmd

rm -rf $(TEST_TARGET)

% make
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# cd /root/nfs/work/dd/ioctl_ioremap
# insmod ioctl_led_driverko

# mknod /dev/ioctl iom_led c 243 0
# Jioctl_led_test 1

# ./ 1octl_led_test O

# ./ 1octl_led test 2 15

# rmmod ioctl_led_driver
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