Kernel Module Program Examples
· The following link is for kernel module programming guide and Linux filesystem hierarchy
http://tldp.org/LDP/lkmpg/2.6/html/index.html
http://tldp.org/LDP/Linux-Filesystem-Hierarchy/html/index.html
hello_module.c

#include <linux/kernel.h>

#include <linux/module.h>

int hello_module_init(void)

{


printk(KERN_EMERG "Hello Module~! I'm in Kernel\n");


return 0;

}

void hello_module_cleanup(void)

{


printk("<0>Bye Module~!\n");

}

module_init(hello_module_init);

module_exit(hello_module_cleanup);

MODULE_LICENSE("GPL");
Makefile

MY_TARGET
:= hello_module.ko

obj-m

:= hello_module.o

KERNEL_DIR
:= /lib/modules/$(shell uname -r)/build

MODULE_DIR
:= /lib/modules/$(shell uname -r)/kernel/hello_module

PWD

:= $(shell pwd)

default :


$(MAKE) -C $(KERNEL_DIR) SUBDIRS=$(PWD) modules

install :


mkdir -p $(MODULE_DIR)


cp -f $(MY_TARGET) $(MODULE_DIR)

clean :


$(MAKE) -C $(KERNEL_DIR) SUBDIRS=$(PWD) clean

Some commands need super user privilege
· You need to use kernel module make mechanism available in your /lib/modules/your_kernel_version/build directory.

· The hello_module.c uses module_init() macro and module_exit() macro to execute hello_module_init function by insmod command and hello_module_cleanup function by rmmod command.

· Steps to create hello_module.ko kernel module object

· In the source directory $make

· See files created by make
· $insmod hello_module.ko //then you can see Hello Module~ I/m in Kernel message from syslogd
· $rmmod hello_module //you will see Bye Module~!

· make install will copy the module to MODULE_DIR

· make clean will remove some generated files

Character device driver kernel module generation. Some commands need super user privilege.
· Create chr_driver/driver directory 
chr_test.c

#include <linux/kernel.h>

#include <linux/module.h>

#include <linux/slab.h>

#include <linux/fs.h>

#include <asm/uaccess.h>

#define DEVICE_NAME 
"mydrv"

#define MYDRV_MAX_LENGTH
4096

#define MIN(a, b) (((a) < (b)) ? (a) : (b))

static int MYDRV_MAJOR;

static char * mydrv_data;

static int mydrv_read_offset, mydrv_write_offset;

static int mydrv_open(struct inode *inode, struct file *file)

{


if( MAJOR(inode->i_rdev) != MYDRV_MAJOR )



return -1;


return 0;

}

static int mydrv_release(struct inode * inode, struct file *file)

{


if( MAJOR(inode->i_rdev) != MYDRV_MAJOR )



return -1;


return 0;

}

static int mydrv_ioctl(struct inode *inode, struct file *file, unsigned int cmd, unsigned long arg)

{


printk("<0> mydrv_ioctl is invoked\n");


return 0;

}

static ssize_t mydrv_read(struct file *file, char *buf, size_t count, loff_t *ppos)

{


if( (buf == NULL) || (count < 0 ) )



return -EINVAL;


if( (mydrv_write_offset - mydrv_read_offset) <= 0 )



return 0;


count = MIN( (mydrv_write_offset - mydrv_read_offset), count );


if( copy_to_user(buf, mydrv_data + mydrv_read_offset, count) )



return -EFAULT;


mydrv_read_offset += count;


return count;

}

static ssize_t mydrv_write(struct file *file, const char *buf, size_t count, loff_t *ppos)

{


if( (buf==NULL) || (count<0) )



return -EINVAL;


if( count+mydrv_write_offset >= MYDRV_MAX_LENGTH) {



/* driver space is too small */



return 0;


}


if( copy_from_user(mydrv_data + mydrv_write_offset, buf, count) )



return -EFAULT;


mydrv_write_offset += count;


return count;

}

struct file_operations mydrv_fops = {


.owner = THIS_MODULE,


.read = mydrv_read,


.write = mydrv_write,


/*
.ioctl = mydrv_ioctl, */


.open = mydrv_open,


.release = mydrv_release,

};

int mydrv_init(void)

{


if( (MYDRV_MAJOR = register_chrdev(0, DEVICE_NAME, &mydrv_fops)) < 0 ){



printk("<0> can't be registered\n");



return MYDRV_MAJOR;


}


printk("<0> major NO = %d\n", MYDRV_MAJOR);


if( (mydrv_data = (char *) kmalloc(MYDRV_MAX_LENGTH * sizeof(char), GFP_KERNEL)) == NULL ){



unregister_chrdev(MYDRV_MAJOR, DEVICE_NAME);



return -ENOMEM;


}


mydrv_read_offset = mydrv_write_offset = 0;


return 0;

}

void mydrv_cleanup(void)

{


kfree(mydrv_data);


unregister_chrdev(MYDRV_MAJOR, DEVICE_NAME);

}

module_init(mydrv_init);

module_exit(mydrv_cleanup);

Makefile

MY_TARGET
:= chr_test.ko

obj-m

:= chr_test.o

KERNEL_DIR
:= /lib/modules/$(shell uname -r)/build

MODULE_DIR
:= /lib/modules/$(shell uname -r)/kernel/chr_test

PWD

:= $(shell pwd)

default :


$(MAKE) -C $(KERNEL_DIR) SUBDIRS=$(PWD) modules

install :


mkdir -p $(MODULE_DIR)


cp -f $(MY_TARGET) $(MODULE_DIR)

clean :


$(MAKE) -C $(KERNEL_DIR) SUBDIRS=$(PWD) clean

mydrv_test.c

#include <stdio.h>

#include <fcntl.h>

#define MAX_BUFFER
26

char buf_in[MAX_BUFFER];

char buf_out[MAX_BUFFER];

int main(void)

{


int fd, i, c = 65;


if( (fd = open("/dev/mydrv", O_RDWR)) < 0 ){



perror("open error");



return -1;


}


for(i = 0; i<MAX_BUFFER; i++){



buf_out[i] = c++;



buf_in[i] = 65;


}


for(i = 0; i<MAX_BUFFER; i++){



fprintf(stderr, "%c", buf_in[i]);


}


fprintf(stderr, "\n");


write(fd, buf_out, MAX_BUFFER);


for(i = 0; i<MAX_BUFFER; i++){



fprintf(stderr, "%c", buf_out[i]);


}


fprintf(stderr, "\n"); 


close(fd);


return 0;

}


· $make

· $insmod chr_test.ko 

· We have 0-255 major numbers and 0-255 minor numbers to identify a unique driver

· $mknod /dev/mydrv c 253 0 //create a special file to access character device driver module you created. $man mknod
· Move to the chr_driver/app directory $gcc –O –o mydrv_test mydrv_test.c //optimize the executable code

· $./mydrv_test //see whether you get the correct result AAAAAAAAAAA.. ABC….Z
